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ABSTRACT I

Much research has been undertaken to gain ingightbusiness alignment of IT. This
alignment basically aims to improve a firm's penfance by an improved
harmonization of the business function and thedudiiction within a firm. The thesis
discusses previous approaches and constructs aalldv@mework, which a potential
approach needs to fit in.

Being in a highly regulated industry, for airpottere is little space left to increase
revenues. However, the retailing business has provdée an area that may contribute
towards higher income for airport operators. Conset]y, airport management should
focus on supporting this business segment. Neuedheit needs to be taken into
account that smooth airport operations are a pubtton for successful retailing
business at an airport.

Applying the concept of information intensity, tipeocesses of gate allocation and
airport retailing have been determined to apprémgepotential that may be realized
upon (improved) synchronization of the two. It leen found that the lever is largest
in the planning phase (i.e. prior to operations)d ahus support by means of
information technology (for information distributicand improved planning) may help
to enable an improved overall retail performance.

In order to determine potential variables, whictgimiinfluence the output, a process
decomposition has been conducted along with thesldpment of an appropriate
information model.

The derived research model has been tested irrehtfescenarios. For this purpose an
adequate gate allocation algorithm has been desédlapd implemented in a purpose-
written piece of software. To calibrate the modetual data (several hundred thousand
data items from Frankfurt Airport) from two flightan seasons has been used.

Key findings: The results show that under the coos described it seems feasible to
increase retail sales in the magnitude of 9% to .2T%e most influential factors
(besides the constraining rule set and a retadl suspecific performance) proved to be a
flight's minimum and maximum time at a gate as vasliits buffer time at gate.
However, as some of the preconditions may not lbeed by airport management or
national regulators, the results may be taken asdioation for cost incurred, in case
the suggested approach is not considered.

The transferability to other airport business medahd limitations of the research
approach are discussed at the end along with stiggedor future areas of research.

Keywords:
gate assignment problem, retail sales, algorittmmbsnatorial explosion, business process enginggerin
information intensity, data model, simulation framoek.
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1. INTRODUCTION

This thesis explores the complex relationships betw airport operations, retalil

management and information technology. It focus#enaons to the commercial

imperative associated with retail activity and thmerational requirements of efficient
airport operations. Although many quantitative aspencluded, this thesis does not
claim to be an operations research work. Howeveims to support management with
findings based on both qualitative and quantitatesearch.

1.1 General

The overall purpose of this chapter is to proviue teader with a general understanding
of the research project. Therefore, an outline atsmg the aim and possible objectives
Is given along with the topic's placement withie #ir transport industry’s context.

Past research focused on the relationship betweeastiment into information
technology (IT) and the outcome on the (financlalisiness side. Usually, positive
correlation is found, but causal relationship uacku and Quan, 2005). This research
project aims to overcome the most common deficnidied in previous pieces of
research: Lack of detail and causality dilutfon.

From an IT perspectiveAs with any resource (e.g. human labour, landamital) it is
not the pure existence of IT as such that contedbtd a firm’s success, rather than its
intelligent use. Contribution can be in form of gowdity services (e.g. email, desktop
office support) or in form of highly specializedpport for a variety of functions within
an enterprise. However, there is no ‘one is mongonant than the other’. Important is
the balance of the two. Furthermore, the infornmatidensity of a business process is
proportional to the contribution of IT towards aogoprocess performance (compared to
less information intensive processes).

From an airport’s perspectiveAs part of a highly regulated industry, airports &ft
little space to increase their revenues. Howeves, retailing business has proven to
contribute to increasing revenues for airport omesd Consequently, airport
management should focus on its retail segment. filealess, it needs to be taken into

! Financial performance measures are usually sutijez variety of influences other than information

technology. So, it is often difficult to separalésl contribution.

2 See Porter and Millar (1985).

¥ Cerovic (1998), Freathy and O’Connell (1998 vasip Airport Council International (2007) in
Graham (2008).
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account that smooth airport operations are a pubtton for successful retailing
business at an airport.

From both perspectivedio guide passengers physically through retailrofépstrongly
depends on operational processes, one of them Istamgl and gate allocation. In
complex, information intensive environments, theegallocation process is usually
supported by specialized IT systefns.

This is exactly where this paper steps in to evalumformation technology’'s
contribution towards retail success at an airport.

1.2 Motivation
The author has chosen this topic for two reasons.

With an airport operations background in mindsiseen as a challenge to ‘think out-of-
the-box’ in terms of combining operational and coancral airport processes. In

discussions he has often found that operationabreaprohibit potential improvements
regarding the overall airport product. Unfortungtetithout any deeper investigations,
possible variations of the way business is condubi@ve not been pursued. It is the
objective to demonstrate that varying processesbwosiness rules enables an
improvement of the overall business outcome.

Secondly, from his past role as Corporate InforamaArchitect the author is challenged
to demonstrate the potential to be found withineligent usage of existing
information® In context with the aforementioned, this implibe tmerge of information
from different business processes.

In a more specific way the thesis title paraphrélse®utlined research endeavour.

* A more detailed view on ‘information intensity’¢Rer and Millar, 1985) is provided in Chapter 3.2.
® The word ‘information’ is used as a general tewhereas the word ‘data’ refers to information in a
digitized form (e.g. in an electronic data basealectronic files).
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1.3 Thesis title

For the purpose of this paper the main elementiseothesis title are to be understood as
described below.

Role of information technology

The role of information technology is often desedbaround terms like ‘strategic
alignment of IT" or simply ‘commaodity’. Within thipaper this considerable bandwidth
is reduced to business process support by meangahation distribution and applied

methods of operations research (e.g. simulations).

Airport Business

The main players in focus of research are the dimquerator, airlines and retail store
operators (includes duty free, speciality retadipd & beverage). Nevertheless, other
partners in the airport community like air traftontrol, immigration/border control,
customs and ground handling service providers etsdribute to the airport business
environment and would need to be considered reggrdiny proposed changes.
However, the research topic targets at a singf@#iper investigation with the main
players in mind as mentioned above.

Resource Management

In general, airport resources include airport slatgways, taxiways, parking stands,
gates, terminal space, check-in counters, baggetis, land facilities for customs or
border control. It has to be taken into account glanning the use or allocation of a
resource usually is accompanied by the allocatf@adequate personnel.

In this paper the process referred to comprisesréseurces of gates. A ‘stand’ is
synonymous with the parking space that an airere#tds, in accordance with specific
requirements (e.g. aircraft size versus stand .sikegate’ is synonymous with the
space within a terminal building from where the fiodirdg process starts. Boarding can
either start into an aircraft (contact gate) oimt bus taking the passengers to an
aircraft parked on a remote stand (bus YafResearch undertaken assumes that in case
a gate could be allocated, there would be a costaad associated with this gate, or a
remote stand would have to be allocated for thghtll Staff dispatch or integrated
allocation planning for other types of resourcesraot subject to the research project.

® This includes a setup where passengers leavéethenal building via stairs and walk across the

apron area towards the parking aircraft they depéint
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Retail-Weighted Approach

As the success of airport retailing depends on nfactprs, possible support is to be
found in different areas. The research project estrs one of the most influential
factors towards retail spending: the nationalitylef (departing) passenger.

‘Retail-weighted’ in the context of this paper mean harmonize the distribution of
passengers with suitable nationality through atiocaof flights (aircraft) to favourable
retail areas at an airport. Nonetheless, a defmguimum of operational requirements
will need to be considered within the gate allamaprocess.

Airports

The main characteristic of airports in focus ofeaash is that their gate resources are
constrained in a way that allocation cannot be demieout planning. This implies that
there is strong demand for gates (departure amgaBrand the retail offering is not the
same for each gate. Airports with a centralizediretone are in a position to offer
service provided by the same retail stores to afispngers of all flights. In such a
constellation the gate allocation does not needédoimproved towards retailing,
because all passengers would use the same retail However, in case of a more
heterogeneous offering (e.g. decentralized starleser to the gates, different stores,
different retail areas) it might be worth it matofpithe retail offer with passenger
demand.

So, capacity-constrained does not mean scarcercesoun terms of the runway system
or terminal space in general, but focuses on ttex-slependency of retail offering and
available gates at a specific point in time.

Having outlined the main elements of the thesls,tthe next section of this chapter
specifies the project’s aim and objectives.
1.4 Aim and objective (demarcation)

The following defines more precisely what is aimedchieve (and what not). Thereby
it will be possible to evaluate later on, whethse steps chosen in methodology have
led to successful results.

Freathy and O’Connell (1998c, 2000a), Omar (20Kigh and Shin (2001), Geuens et al. (2004).

It has to be mentioned that in this paper thedworms of ‘improvement’ are given preference te th
word forms of ‘optimization’. This aims to avoid yaambiguity with the meaning of ‘optimization’ in
the field of operations research. The latter issudject to this thesis.

8
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Theoverall aim of the research project is formulated as follows:

To appraise in how far the use of information tedbgy may foster a (AlIM)
core airport operational process (i.e. gate allonattaking into account
the requirements of an airport commercial processdirport retailing).

However, as the overall aim is still broad, it le®n divided intasingle objectives to
support its achievement. The objectives are:

To determine the limits of general purpose methimdsnodel business(O.1)
alignment of IT, and placement of the researchctopithin existing
frameworks.

To develop a possible extension or a more speadication of existing (0.2)
methods in a way that the derived methodology maysed for further
processes in the airport business environment.

To construct a conceptual model describing thetioglship between (O.3)
airport retailing and gate allocation. The modebidtd be based on
process structure (in form of a business proceserdposition), as well

as on information structure (in form of a data mpdEurthermore, it
should be quantifiable for later simulation purpose

To develop an algorithm for the gate allocationcess that copes for th€0O.4)
needs of supporting the retailing process (i.enareased sales result).

To develop an independent simulation environmet winplementation (O.5)
of the algorithm as outlined @.4.
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Upon fulfilment of the above objectives, it sholdd possible to verify the following
statement:®

Retail revenue (saleé)at capacity-constrained airpdrtsan be increased(H.1)
by applying specific criteria (rules, preconditipms the gate allocation
process.

The following section briefly outlines the areasend the research project aims to
contribute to the body of knowledge.

1.5 Potential contribution to knowledge

Prior to a more detailed discussion in the litematreview, this section provides the
reader with the main areas aiming to contributeatols the body of knowledge.

Following the methodology as outlined in Porter adlar (1985), the concept of
information intensity has been partially appliedte airport business for the first time.

Furthermore, in a generic model two specific aitpoocesses have been combined in a
way to show a potential increase in their outpwg.@8Amajor part of this, a retail sales
improving multi-objective gate allocation algorithnmas been developed for
implementation on standard PC hardware. In consegyethis generic modélhas
been implemented in form of a simulation workbeflece of software), so that is has
been possible to carry out sensitivity analyses.oftwer case study applies a similar
large amount of real airport data to a gate allooalgorithm, and no research has been
found with the above improvement objective.

Finally, (based on real world figures) new insigiths to be provided into the financial
potential that is incorporated in combining the taigport processes examined when
supported by a specific IT solution.

Due to the fact that this thesis does not aibe®f quantitative operations research naturewtrel
‘statement’ is given preference to the word ‘hymsik’.

Depending on the retail business model of anodifjgales may be revenue of the airport operator o
of the retail operator. In case of the latter, calgroportion of sales will be revenue for the aitpin

the context of this paper it is aimed to increaserall sales, regardless how it will be shared agsbn
the business partners.

To be understood as described in explanatiohesis title.

The quantified conceptual research model.

10

11
12
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1.6 Organisation of this paper

Chapter 2 sets the scene. After a brief description of theent status of the airport
industry, a literature review provides more insigigarding current discussions in the
areas of ‘business alignment of IT’, ‘gate allocatiand ‘airport retailing’. Deriving
from that, the research question is formulated kaineg the chapter.

Chapter 3 presents the research approach in form of theadetbgy. This comprises a
detailed view on the chosen business processesfothmilation of the conceptual
research model, the data needed, and a quantincafithe model. As a focal point of
the research project, a sales improving gate dltmtalgorithm is developed along with
an explanation for its intended application in foofrscenarios. Finally, and within this
piece of research a major portion of work, the-delfeloped simulation environment, is
introduced in more detail. In order to derive imgigut of the simulation runs, within
Chapter 4 different scenarios are discussed, and the resfil@mulation runs are
analysed for sensitivity. Having gained an impressabout operational and financial
feasibility of certain set-upChapter 5 discusses the approaches’ transferability to
other airports or players in the airport businesd proposes actions to transfer the
findings into airport policy. Limitations of thegearch undertaken are outlined as well,
and finally, areas for future research are propa@sebiconclude this thesis.
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2. SETTING THE SCENE

The research topic’'s comprehensive nature leatisetsituation that there is no field in
literature comprising all sub-topics. So the ohjecof this chapter is to provide a basis
for the research project and to familiarize thedezawith the individual topics. Before

the fields of information technology alignment tods business, airport gate allocation
and airport retailing will be discussed, an introuy chapter aims to outline the key
areas an airport may concentrate on to improveoitspetitive situation.

2.1 Success factors in the airport industry

The airport business can be seen both being acsemdustry and being part of
(national) infrastructure. On the one hand, demfamdservice may change at short
notice and also regarding its characteristics. TBigally involves changing streams of
revenue from the customers (e.g. airlines, passshg®©n the other hand, the
infrastructural characteristics of this industrgun capital cost for long periods on the
owners of an airport (often up to thirty years,. éag runways). So, a major challenge
within airport management would be to address ifferdnt business cycles found in
this industry (i.e. amongst the different businesgners) with proper investments.

In a more general way, Michael Porter's widely kmoaoncept of the ‘competitive

forces’ (Porter, M.E. 1980 and 1998) places any mamy into its competitive

environment, determined by the power of buyers,pivger of suppliers, the substitute
of products and services, possible new entrantsexigting competitors. The same
applies to airports (e.g. high speed rail as atgutesfor certain air services).

Based on Porter's works, Park (2003) applies tleveaalbo the airport industry. He

identifies factors to structure an airport's contpwet advantage (see Figure 1). In the
context of the research topic a core question fesasound the potential contribution of
information technology (IT) within these groups fattors*® Many of the factors are

predetermined e.g. by the location of an airport. such cases technology may
compensate for disadvantages (e.g. specializedr reglaipment to compensate for
prevailing conditions of poor visibility due to badeather). More examples

demonstrate that IT may support various areasdraitport business.

13 Examples for IT support may be for each of Pafittor groupsSpatial factors:noise monitoring;
econometric airport model on spreadshBetmand factorsroute development tools; market research
tools; Facility factors: computer aided facility management; capacity satioih. Managerial factors:
management information systems; business inteltigexpplicationsService factorspassenger way
finding support; dispatch of cleaning staff.
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Spatial
Factors

-alrport vicinity development

-level of services -environmental and economic
-operating conditions conditions
Foperating w;re ]
Service Demand
Factors Factors
AIrPOft -0-D demand
-hub & spoke network
Competitiveness :
-costs and revenues \
-productivity
-level of facility
Managerial -expansion Facility
Eactors -physical conditions Factors

Figure 1: Factors of airport competitiveness. Soure: Park (2003, p. 354).

Usually, there are certain categories, which ITpswpmay be divided into:

e control of processes or machines (e.g. baggagatsort
* information distribution (e.g. display of flightfmrmation to public)
e administrative support (e.g. invoicing, automatearchase orders, decision
support, planning, marketing).
In addition, there are different technical elementithin IT that contribute towards a
successful IT function, like:

* hardware infrastructure (e.g. physical networksiagje units, processing units)

» software infrastructure (e.g. operating systemssage bus, mail system)

« commodity software applications (office support elikspreadsheet, word
processing, electronic calendar)

* specialized software applications (e.g. flight mf@ation display system,
baggage tracking system, airport operational dagba

Besides these rather tangible elements there ostla¢sintangible element of managing
the IT function (usually referred to as IT managetr@ IT governance). It is assumed
that only if all different aspects are carefullygaked, IT may contribute towards the
success of an airport. Furthermore, the differdayqys in the airport context may
contribute to a variety of the above aspects. Almai for example, may be provider of
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IT infrastructure at U.S. American airports, butyipg to use the same type IT
infrastructure at European airports. ExamplesHerabove application of IT are subject
to various works? To obtain more insight into a potential contributiof the IT role at
an airport the topic is further explored in thddualing chapters.

2.2 Alignment of business and information technology

Very well-covered in literature, 'alignment’ is afly thought of a business strategy's
match with its support through the IT function viitkan enterprisé>

Although the airport business is a world-spannindustry, global alignment models
like that of Peppard (1998), apply to airports motevery aspect. In his model (see
Figure 2) the global business drivers definitelyuldoalso need to be considered in
airport business. Nevertheless, a global businestehas referred to in his framework
would assume an airport to be an international gglaut only some of the major
airport operators or large construction companies ldowever, applied to the research
context usually the airlines incorporate elemerita g@lobal business model (e.g. in
form of alliances or stations at a variety of ingional destinations they serve).
Applied to the IT strategy

context it means to provide the
Business IT function in alignment with

the business requirements at
any location it is needed. In

consequence, an international
airport (not being part of a

Global business \ / Global business gIObal airport group) WOUId
model driver:
\ ’ need to address the (global)

Global ISAT needs of its airline partners on
strategy i )
the airport premises.

strategy

Figure 2: Strategic alignment framework (for a glotal enterprise).
Source: Peppard (1998, p. 10).

4 Bloem, E.A., Blom, H.A.P. and Schaik, van F.J0q2); Bonnke, J. (1999); Button, K., Lall, S.,
Stough, R. and Trice, M. (1999); Esper, T.L. andli#fns, L.R. (2003); Feldman, J.M. (1999);
Forster, P.W. and Regan, A.C. (2001); Hill, L. (2DOMontealegre, R. (2000); Neufville, de R.
(1994); Pitt, M., Wai, F.K. and Teck, P.C. (200Rginheimer, S. (1998); Wiese, P. (2003 a, b);
Seamster, Th.L. and Kanki, B.G. (2002). (The lattere in the context of an airline’s electronic
flight bag.)

A complete overview of the ‘alignment’ — topic wd be far beyond the scope of this paper.
Nevertheless, models and concept relevant for wigk are introduced. A more comprehensive
review can be found in Pollalis (2003).

15
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For example, this can be to simply comply with #agious customers’ IT standards or
the other way round to support them using localdmygort-wide technology standards.
Without emphasis on a global aspect (but with foieyi to consider it) Henderson and
Venkatraman (1993) also point out that the busifigsstion and the IT function would
need to be linked together (Figure 3). In additiorthis functional fit, they claim that
within each function there has to exist a stratdgic This requires both business
strategy and IT strategy to organize each their swgport organization (administrative
infrastructure, IT architectures, processes, 9kills

Business IT
Business Strategy IT Strategy

Business [ Technology :
Scope \ Scope '
External '
Distinctive Business { Distinctive \
Competencies Governance \ Competencies /'
Strategic Automation Linkage
Integration
Administration |
Infrastructure A
Internal = =
. o 4
Processes \ [
Organisational IT Infrastructure &
Infrastructure & Processes Processes

Functional Integration
Figure 3: Strategic alignment according to Henderso and Venkatraman. Source: Avison, D. et al. (2004)

Not extending existing models, but asking for tleasons of possible alignment
Luftman et al. (1999) focussed on the enablers ighibitors in their stud{. They
found that there are the following contributingttas regarding alignment:

16 1992-1997, more than 500 fortune 1000 U.S. fimk5 industries.
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Enablers Inhibitors

» Senior executive support for IT * IT/business lack close relationship
* IT involved in strategy developmente IT does not prioritize well

e IT understands the business » [T fails to meet its commitments

* Business/IT partnership * IT does not understand business

« Well-prioritized IT projects » Senior executives do not support IT
e |T demonstrates leadership * IT management lacks leadership

Table 1: Enablers and inhibitors to alignment. Adoptel from Luftman et al. (1999)

Most of the alignment models assume that therecisrtain budget that the IT function
spends in order to support the business functiandesired way. In Table 1 arguments
like ‘IT understands the business’ or ‘well-priceééd IT projects’ suggest such an
assumption. However, the IT budget needs to bé ispdi different portions in order to
deliver IT services in the long run. For examplenay become necessary to invest into
IT infrastructure in order to cope with future mess requirements (compare Figure 3).
But in case business strategy changes in a wayitthatnovative component shall be
stressed, a different type of IT investment woudtdme necessary. Although in the
models above not explicitly mentioned, the investtrfanction needs to be a core part
of business/IT alignment, too. A framework thatonps this idea is presented by Ross
and Beath (2002).

Technology scope

Business
solutions
Process improvement Experiments
Renewal Transformation
Shared
infrastructure

Short-term Long-term
profitability growth

Strategic objective
Figure 4: An IT investment framework. Adopted from Ross and Beath (2002).

Such an approach may help to decide which projeatsalize e.g. within an annual (or
rolling) investment process. For example with tledplof a scoring model, the projects
can be prioritized against each other, but onhhiwithe category they belong to. The
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categories (process improvement, renewal, transitbom experiments) themselves
have to be prioritized (according to business megoénts and consequent IT
necessities) and then budgeted.

Given the situation that projects have been apprdyeinternal bodies of an enterprise
there should be a clear understanding of the outptionly of the project itself, but
moreover of the investment throughout its entife (or at least to an agreed point in
time, e.g. some point after amortization). Therefat is necessary to define and
measure the desirable outcome, which justifieditkestment upfront. A well-known
approach to manage this from different perspectingssbeen presented by Kaplan and
Norton (1992). As can be observed in Figure 5 tlaeeeno explicit links towards the IT
function. Nevertheless, it complements Porter's8@9model, and Park’s (2003) ideas
also fit into the idea of the balanced scorecaot.dxample, the scorecard’s ‘customer
perspective’ may fall under Porter’s ‘power of btgyeand Park’s ‘service factors’.

Financial Perspective

How do we look
to shareholders?

Goals Measures

How do customers

see us? What must we

excel at?

Internal Business
Perspective
Goals Measures Goals Measures

Customer Perspective

Innovation and Learning
erspective
Goals Measures

Can we continue to
improve and create
value?

Figure 5: Structure of balanced scorecard. SourceKaplan and Norton (1992, p.72).

In the scorecard the respective goal may be teasa customer satisfaction, measured
in a monthly index, based on feedback from custsmer

So far, models have been identified that descriee relationship between the IT
function and the business function. Furthermoris, jtossible to describe the output that
shall be generated through investments.
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A number of additional works address the aforenosetil alignment question under
different aspects and partly incorporate the perforce aspect.

A summary is provided in Table 2.

Main Aspect Relevance Source
Case study Comprehensive application of alignmeoesss Feurer, Chaharbaghi,
Weber and Wargin (2000
Case study Relevance of telecommunications in differe Browdy (1999)
industries as input for IT strategy
Case study Association of IT investment and sunddal Cline and Guynes (2004)
company (in the U.S. railroad industry).
Case study IT alignment planning process Peak €@05)
Elements of alignment Foundation works on alignment Luftman et al. (1993),
Luftman (2003)
Challenges of alignment Organisational conditiomsnemic return of IT D’'Souza and Mukherjee
investments (2004).
Convergence of IT and | IT as an enabler for business performance Melchert and Winter
business process management (2004)
management
Interaction of IT and Dependency of internal IS functions on interaction| Gordon and Gordon
business unit model (2000)
IT financial management, 3-tier IT service hierarchy Cohn (2003)
service management
Marketing The market factor influenced by IT stopte Adams, Haines and
McLellan (2003)
Performance Applying Performance Metrics to internal IS Clark / Lee (2002)
measurement organisation
(benchmarking)
Performance Foundation work on performance measuring Eccleg119
measurement (general)
Performance Assessment of productivity impact Loveman (1994)
measurement (IT)
Performance Measures for: IT effectiveness and IT efficiency R2004)
measurement (IT)
Strategy Shows link between business strategy asithéss Kaplan and Norton (2004
performance measuring
Strategy Shows different stakeholder views on egrat Kaplan and Norton (2000)
Strategy Factors that influence strategic goalsnédgament- | Clarke (1994)
centric view)
Strategy Gap between opportunity through IT and its Benjamin, Rockart, Scott
utilisation. Strategic value of IT. Morton and Wyman
(1984)
Strategy, IT applications,| Comprehensive approach, taking alignment into | Mack and Frey (various
IT operations, IT account as well as governance (both corporate anf 2002, 2003)
architecture, financial IT). Highlights limitations of financial tools usiya
tools, people in place.

Table 2: Selection of literature in the field of bugiess alignment of IT.
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The different aspects within the works above shbat the IT function in a company
consists of many individual disciplines that need e taken into account (e.g.
operations, architecture, development, finance)lekeless, to this point nothing is
said in respect to a (quantifiable) contributiontbé IT function towards business
performance.

In accordance with most models Pollalis (2003) agkadges the need for integration
of the IT function and the business function. Hiady surveyed business and IT
personnel from banking institutes. Applying a “Gdistapproach ortaxonomic
perspective [that] attempts to analyze the various componesitsorganizations
simultaneously, without assuming any directionalbiy relationships™ he identified
that organizations with a consistent and high lew€ltechnological integration,
functional integration and strategic integratiotpauform those with poor technological
integration. Functional integration is seen aseqgmuisite (but not being sufficient) for
a high performing organization.

At industry level Hu and Quan (2005) examined edjfferent industries regarding the
impact of IT investments on productivity. They agréhat according to Porter and
Millar (1985) those firms would benefit most fromvestments into IT whose value
chain and products are most information-inten$ivEigure 6 provides an outline of

their research model.
Products ™\
Info. Intensity

IT Business x > Firm lndust.ry.'
Investments i Processes PI’OdUC[I\’![y Pl‘DdUCIl\"l[y

Value Chain
Info. Intensity

Figure 6: Impact of IT investments on productivity & industry level. Research model. Source: Hu and Gan
(2005, p. 43).

Y

A 4

4

However, they observed that in previous researehqtrestion of causality has often
been neglected. So would high productivity be dua high level of IT investment, or
is the latter only possible because of high prasitg? Hu and Quan addressed this

7" pollalis (2003, p. 476).
'8 Regarding the methodology of Porter and Millae also Chapter 3.2.1.
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with a Granger causality model that “can simultarstp test all possible causal
relationships between two variables without anydptermined causal assumptions.”

Their results show that in six out of eight indiegtrT investments positively contribute
towards an industry’s productivify. However, applying the concept of information
intensity, they assume that industries with a hiegiio of IT investment to total capital

investment bear high value chain information intigndNo further causal classification

of industries within Porter and Millar's Informatidntensity-Matrix has been

conducted. No industry-specific reasons have beewiged that explain the observed
causality’*

Glazer (1991, p.6) supports that the “notion ofornfation intensity provides an
operationalization that can be used as the basis feeries of hypotheses about the
effects of the changing information environmentharsiness activity.” He suggests a
model that exploits the value of information withransactions.

Hu and Quan note that in “a recent meta analysfsmatlevel IT payoff studies, Kohli
and Devaraj (2003) also suggested that productbased measures are more suitable
for capturing IT investment payoff than profitabybased measures because
productivity measures are less likely to be conétmehby external factors?

Many of the aforementioned approaches lack to predar do not ask for) the details
needed in order to be used as a comprehensive féoomanagement guidance.
Gartner'$® Total Value of Opportunity (TVO) Approathis found to provide this

completeness and level of detail.

It is “a metrics-based approach to measuring bssingerformance based on three
important factors: risk, time and the effectivene$sonverting projected value into
actual business benefit.” (Apfel, 2002). As sucaiis to determine the value of an IT-
enabled business initiati¥’e to cope for future uncertainty and to considégrehent
through organisational diagnostics.

1 Hu and Quan (2005, p. 46).

2 And a feedback loop has been detected: high ptisity also contributes to high IT investment.

2L Apart from the general causal relationship inrtialel of Porter and Millar (1985).

22 Hu and Quan (2005, p. 43).

2 Gartner is an IT research firm and consultancy.

24 Apfel (2002). Apfel and Smith (2003).

% Such an initiative is usually spoken of as anpfbject’. The latter term is often misleading besm
usually only projects around IT infrastructure gmere IT projects. The remainder are business
projects with IT portions included.
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The key value questions to be answered by thisoagpr are as follows (Apfel and

Smith, 2003): “...
« What is the initiative?
* How will we measure the business value?
« What does the technology do?
e How much benefit will we receive?
e How much will it cost?
* How do we take into account future uncertainty?
* Is the enterprispositioned to exploit these capabilities? ...”

For each of the questions there is a set of stdniens or best practices that can be
applied to provide for a sufficient answer. Therafoentioned balanced scorecard
approach and its extension to strategy maps (KagtdnNorton, 2000 and 2004) linked
to performance measures would be such a possilsiepractice methodolody. As
mentioned before, a scorecard of its own would mefkect the IT portion of an
investment.

In order to link business context to IT investmem@srtner identifies five needs that
have to be considered to actually derive businakgevfrom IT.

Given the TVO approach and consideration of thestimie that needs to be addressed in
order to realise the benefits from investments Iiitthe following five pillars are seen

as a foundation:
» Strategic Alignment
* Risk (assessment)
* Business Process Impact
e Direct Payback
e IT Architecture

Apart from the last pillar (IT architecture), thest four are independent from a business
support function. However, they need to be appleead specific industry in order to

make them work (e.g. using industry-specific keyf@manance indicators to measure
and compare business process impact). So, it idTtherchitecture that enables (or
inhibits) the realisation of a projected businessdjit. This discipline constitutes a
huge lever regarding benefits realisation. IT asdture or mostly spoken of as
enterprise architecture is a very broad field amdl wovered in literature and research.
Many frameworks and models have emerged within dmssipline. It would be far

% Corresponding question within TVO: How will we asaire the business value?
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beyond the scope of this work to discuss them hdéoeiever, for the research topic it is
helpful to understand the concept of the diffeachitectural layers.

In practicé’ the author used the illustration in Figure 7 tstiduish between the
different architectural layers. In order to achidwath functional and technological
integration (as found important for alignment byll&s, 2003), it is essential to map
the various activities (in business processes) taoaesponding technological
implementation. However, the technological impletagan is usually observed as a
‘black-box’ by users of IT.

Business processes

Data

Applications

Infrastructure - e - —-— s s .

Figure 7: Different architectural layers. (own illustration).

In most cases they perceive IT in form of a sofewapplication’s user interface.
Usually, via such an interface interactions amggered and results provided.

In rare cases there is direct access to the dgtadd an IT solution. For reasons of data
security and integrity such an access is usualhdlea via the application layer. The

infrastructure of an IT solution can be both handw@.g. physical network, computers,
disk arrays) and software (e.g. operating systamyljcation servers).

As indicated above, normally there is an interfexéhe user (‘client’ or ‘frontend’).
Furthermore, a ‘backend’ and sometimes a sort adlemd®® might be part of an IT
solution. Each of those ‘-ends’ may be found focheaf the architectural layers. For
example, a software program may both store and geadata locally within the client-
application and exchange data with a centralized s@re in the ‘backend’. In such a

2 Concurrently to research work, the author hadgdes the future enterprise IT architecture of
Frankfurt Airport, covering their business modetedtse verbal communication has been key to
successful gathering of business requirementsdb@s¢he Rational Unified Process.

%8 This is not exactly the same as ,middleware*. Tven ‘middleware’ is usually applied to messaging
software in the ‘midend’.
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scenario the software routines that transfer tha datween ‘frontend’ and ‘backend’
would be referred to as the ‘midend’ (within theadeyer).

Another aspect is important for a proper understandetween IT function and
business function, and often looked at in a lasgestof requirements gathering: the
different life-cycles of an IT solution require fifent IT environments a solution is
embedded into. Usually, a user of IT has in minel pinoduction environment when
speaking of e.g. an application. Nevertheless;Tasolution first needs to be developed
(or tailored, or configured), and then tested befdris run within the production
environment. Furthermore, the management of thelymtoon environment as such
normally requires an environment of its own: tipemtions environment (e.g. systems
management, network management).

So, the basic four architectural layers are to mudsed in context of the two
dimensions (IT environment and the ‘-ends’). Fig8rummarizes this.

& >
N > O
0,@’ . 600 0"@
«© & i
IT Environment
oo oo

Development

Test and Quality Assurance

Operations of IT itself,
systems management

1
|
|

Figure 8: The different IT architectural layers in context of their two dimensions. (own illustration).

This research project seeks IT contribution withlre production environment.
Nevertheless, such an IT solution should have wséguirements as possible towards
the other environments (to keep cost low for dgmelent and at run-time).

The amount and type of IT solutions found at apair vary considerably, and are
much dependent on size and business model of porailhe range may be from half-
a-dozen IT applications to several hundred IT aapibns.

As a first common attempt within the aviation intityghe International Air Transport
Association (IATA) and the Airports Council Intetranal (ACI) introduced an
implementation scenario for IT solutions at an aitgFigure 9). Although the scenario
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IS not quite specific regarding the architectuagiers and the dimensions, the basic idea
becomes evident: A common platform for the shassdaf information.

The major IT solutions of the different playersaat airport are supposed to use an
individual sub-set of information from a centratizairport data store (ADM in Figure
9). At that time, the focus was on current inforimrin respect to flight operatioris.

A sort of ‘midend’ across all architectural layassdefined by the airport systems
integration guidelines (ASI in Figure 9). Theseibaldy aim to enable the exchange of
information amongst the players (possibly in arom#ted manner).

i FIDS
Flight Scheduling System

ATC
Air Traffic Control

PSS

Personnel Scheduling

Flight Info Display
System

RMS

Resource Mgmt System

‘ ASI
System

RAS
Resource Availability GHS
System BHS Ground Handling System

Baggage Handling System

Figure 9: Generic IT systems landscape at an airporiccording to an implementation scenario by IATA and

ACI (April 1998). lllustration adopted by author.

The implementation scenario as presented in Figuseindependent from an airport’s
business model as long as the (technical) integratif the business processes (or
functions) by means of information exchange is asred.

In respect to alignment of business function andfufiction for airports it can be

concluded that most of the alignment models magjy@ied to the research context.
However, a lack of causality in the relationshigween IT as an input factor and

business performance (in form of quantifiable otitdumit the statements of many

models. Porter's value chain and the concept afrimétion intensity seem to be a
vehicle to identify processes that influence (mihi@n others) business performance in
case they were supported by IT.

% Nowadays a shared pool of information is alsoisbés common business intelligence initiatives.
Such an initiative may be the shared goal to meaémd analyse) punctuality figures, e.g. in the
context of collaborative decision making (CDM).
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Thus a model capable to show any (monetary) patergalized upon proper IT support
of a business process would contribute as follows:

existing alignment models may be tested with anaapplication
a methodology around such a model may be appliegkptore more business
processes in the airport environment — in consezpienabling a holistic view

over an airport in that respect.
Most alignment models imply a proper IT support,ickhbasically means a well
designed and implemented IT solution. In ordereétednine the potential that may be
realized upon application of such IT support, acggized IT solution would need to be
developed. Its design and underlying informationdeidurther contribute to existing
knowledge. Referring to objectiv@.1 Figure 10 (visually) places the research topic, so
far, within existing knowledge and indicates itsgible contribution as outlined above.
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Figure 10: Research topic placed within body of kneledge (of IT alignment).
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Furthermore, following the steps (1) through (6)Figure 10 may suggest a way to
investigate additional business processes for iatémprovement?

Within the methodology chapters it will be explainehy the gate allocation process
seems to be a good candidate for IT support. Nleekexds, a brief review of existing
research in this field identifies gaps that wilither support process selectitn.

2.3 Gate allocation

In literature ‘gate allocation’ is often referrenl ds ‘gate assignment’. The topic is well
known and usually called the ‘gate assignment @mbl(GAP)'. It is “an easily-
understood but difficult to solve problem.” (Haghaand Chen, 1998). Some
researchers regard it as an airport task. Somerratte it from an airline perspective.
As mentioned in the introductory chapters, thisissially due to the airport model the
individual researcher was exposed to while condgcsitudies. Nevertheless, there are
airports where both airport operator and airlin@gform the gate allocation task either
for separate local areas or in a collaborative feay defined shared local area.

However, as expressed by Murty et al. (2008, ptBg “dynamic operational

environment in modern busy airports, increasing loers of flights and volumes of
traffic, uncertainty (random deviations in datanedmts like arrival, departure times
from flight time tables and schedules), its multjextive nature, and its combinatorial
complexity make the flight-gate allocation a vegnplicated decision problem both
from a theoretical and a practical point of view.”

The GAP is an integer problem (IP), which can bealressed with the linear
programming (LP) method. “The basic constraintthefIP are that one aircratft is to be
assigned to only one gate and two aircraft caneoassigned to the same gate when
their apron times overlap.” Haghani and Chen (199840).

Usually, there is at least one objective to solve GAP for (e.g. passenger walking
distance). In such a case the problem type iscalé&uadratic assignment problem’
(QAP). A detailed discussion is presented in Haghad Chen (1998) and Dorndorf et
al. (2007). “The gate assignment problem is an KWRfh problem (Obata, 1979)” in

Haghani and Chen (1998, p. 438). And for quadiegignment problems that “are NP-

%" In response to objectiv@.2 and in preparation fad.3.

31 Because of the complex nature of the topic, &aeler is supported to (re-)establish the link betwe
an individual aspect discussed and the overallnalent question in many paragraphs headed
‘[ALIGNMENT ASPECT]

% NP pon-deterministigolynomial time) is a complexity class in computatibcomplexity theory.
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hard (there are no polynomial time bound algorittforstheir solution), only implicit
enumeration methods are known for solving themnogity.” (Haghani and Chen,
1998, p. 441). Also Lam et al. (2002, p. 104) confthat “in technical terms, the gate
assignment problem is combinatorial in nature, dRthand cannot be optimized easily
within a practical time frame.”

This may be one reason for the intense researdbaded to the GAP. As usually, there
are computers involved in solving different forntidas of the GAP with various
methods, also technical advances led to new appesaand implementation.
Previous approaches in gate allocation can be etkstby “assignment methods,
problem solving methods and objective function us@heng 1997, p.838).

Assignment methods may be either sequential (faigwa strict order), parallel
(consider all flights and all gates concurrently)goouped in a problem-oriented way
(i.e. combination of the previous two methods). Aarly implementation of the
sequential assignment method is that of HamzawB@)L9His basic framework (see

Flight Gate Figure 11) is still valid for most
Schedule 4 Assignment . .
Chart approaches that aim to implement

solutions of the GAP. He applied his
model's implementation as a planning

Gate

Gate

Gate

tool at several Canadian airports. Also

L Assignment Utilization
Description
Model Chart Mangoubi and Mathaisel (1985)
followed a sequential approach, but
Gat applied a heuristic problem solving
Uasee Total Gate h .
Policies Usage Chart met Od to It

Figure 11: Model framework according to Hamzawi (186, p. 193).

However, solutions of higher qualifyare usually found applying a parallel assignment
method. Owing to the combinatorial nature of thelbpem, Babic et al. (1984) as well
as Mangoubi and Mathaisel (1985) found early thatfdllowing a pure parallel
assignment method, it is barely possible to compus®lution. Hence, the problem-
oriented group assignment method promised to wettebfor many researchers.

Regarding the problem solving method, three groopsapproaches are found:
mathematical programming approaches, heuristics kanoivledge-based approaches.

%3 Compare also the change from mainframe to mienpeders in Hamzawi 1986, p.191.
% A solution has a higher quality the more constsaand multiple objectives are considered in smhut
finding. The closer to reality, the higher is tlwdusion quality in this context.
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While the first deliver exact solutions applyingrieas mathematical programming
methods like branch-and-bound, linear programmimgh(relaxation) or pure integer
programming, its main disadvantage is the huge amofucomputing time necessaty.
Researchers in this area also claim that it is eemplex or impractical to change the
objective function, whereas practitioners oftenaréelgsolutions as too simple, because
the objective functions do not reflect real worlBosic (1992) also stresses the
challenges with a large number of flights and gates

To overcome the timing problem, many heuristicsehbgen tried as problem solving
method for all assignment methods. Early approadmege been conducted by
Mangoubi and Mathaisel, or by Hamzawi for sequértssignment, and then later for
problem-oriented group assignments. According t@r@gh(1997) six heuristics have
been tested by Zhang et al. (1994) producing faldarresults. Gu and Chung (1999)
applied a genetic algorithm heuristic to the GARJ anost recently Hu and Di Paolo
(2007). Ding et al. (2004) used a greedy algorithith tabu search. A year later they
[Ding et al. (2005)] applied a pure simulated atingaapproach and to improve timing,
then a hybrid simulated annealing with tabu seagproach delivered good results.
With a different focus, also Yan and Tang (2007plemented their model with a
heuristic method. However, a drawback of heurigsceften that they are specialized
for a certain situation. So, for a different sejtiof the problem it might become
necessary to implement another heuristic.

The third group of problem solving method — knovgecased approaches — is usually
implemented in form of expert systems (Brazile &wligger, 1988; Shifrin, 1988;
Gosling 1990; Srihari and Muthukrisnan, 1991; Sa &rihari, 1993; Cheng, 1997,
Cheng, 1998). In this context an expert systemsigslly understood as a syst&rhat
comprises the knowledge of personnel, which usyslyorms the gate allocation task.
Such knowledge is captured in form of rdfe§urthermore, it may be decided whether
a system is used purely for planning purpose ar f@sreal-time assignments. In terms
of interaction it may further be distinguished beén user-interference during flight
operations being permitted, or an autonomously inghisystem. Expert systems are

% This is due to the combinatorial explosion.

% Here a system is the implementation of an asségiimethod (sequential, parallel, problem-oriented)
following the knowledge-based approach as the protdolving method.

37 There may be different types of rules: [a] hartks (conflicts); [b] soft rules: [b.1] dependerneyes
(e.g. between resources), [b.2] preference ruleg. (@irline wishes) [b.3] complex rules (e.g.
passenger way combinations). Furthermore, ruleshmsg specific situations or time windows when
they are applied or when explicitly not.
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good solutions to cope with uncertainty, and toepatthe knowledge-base (e.g. the
rules). Unfortunately, in order to consider a lamy@mber of rules, similar to the
mathematical programming approach, computing tiemmes long.

Yan and Tang (2007) recognize that previous appesit have not addressed the
dynamic nature of gate assignments. So in theirpcehensive work they developed a
heuristic approach and tested it successfully avda Taoyuan International Airport

(formerly, Chiang Kai-shek International Airporfjhe main components of their model
include a stochastic flight delay gate assignmerddeh for the planned gate

assignments, a reassignment rule to be appliedailitime operations and two penalty
adjustment methods (e.g. one for passenger wditimg). Their work is partly based on
previous work of Yan, Shieh and Chen (2002) whoreskkd stochastic flight delays,
and flexible buffer time¥ in the context of gate assignments.

Figure 12 summarizes and structures the main aspétte above discussion.

Sequential assignment
Assignment methods Parallel assignment

\ Problem-oriented group assignment

Mathematical programming approach
Problem solving method Heuristic-based approach

\ Knowledge-based approach

Single-objective

Multi-objective
Passenger walking distance

Passenger volume
Often used Connecting time
objectives Aircraft size

Airline gate preferences
Flight sector

GAP

QObjective function

Delay caused

Planning phase
Real-time operations

Time window

Cope for uncertainty Static time buffers

Flexible time buffers
Figure 12: Structured body of knowledge of the gatassignment problem (GAP).

It is observed that previous approaches purelydaruoperations, and that they do not
show any application in commercial airport procesde.g. retailing). Using

% They mention: Braaksma (1977), Babic et al. (J9Btangoubi and Mathaisel (1985), Vanderstraetan
and Bergeron (1988), Bihr (1990), Zhang et al. @)9€heng (1997), Yan and Chang (1998),
Haghani and Chen (1998), Bolat (1999, 2000), and &fal Huo (2001).

% Earlier works of Hassounah and Steuart (1993)) ¥ad Chang (1998), and Yan and Huo (2001)
already used buffer times to address the delaycadewever, those buffer times were fixed.
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deterministic approaches, a large number of botasgand flights is not believed to be
computable in an appropriate amount of fitn@his paper also tries to contribute in that
respect.

2.3.1 Use of a resource management system (RMS)

As mentioned above, gate allocation may be supgpobye means of information
technology. Depending on the amount of traffic theéds to be handled at an airport
and on the level of IT integration, it is usuallyesource management system used for
that task. Many of the systems on the market ale tabaccount for different types of
resources (e.g. check-in counters, gates and stbaggage-carrousels). Some of them
allow for defining dependencies between the typkgesource. According to the
author’s experience only such a holistic view cofuesthe high process integration at
an airport.

However, the main objective in the use of an RMSto reduce the overall effort in the
allocation (planning) process (, or in a situatafrdense traffic to enable allocation at
all). As indicated in Figure 13, the use of an Rki&y help to reduce the effort of
manual allocation planning.

individual customer

] Danger through too
agreements

o — R — — e —— —— et e
1

Objective using
an RMS (a)

Effort

Effort, because of

O Manual Planning

O Maintenance for rules set

Degree of Automation in Planning

a) Decrease in total effort (cost, time needed for planning)
b) Changed distribution of planning effort

Figure 13: Resource management system (effort distution 1).

40" Neither for real-time operations, nor for plarmphase.
“1 Here ‘RMS’ is to be understood as a gate allocasystem.
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Usually, such a system allows for definition of esif in the allocation planning
process. Depending on the degree of automatiorgisitiebution of effort will change.
The more automation it is enabled in the system léBs manual planning effort there
will be necessary. This effort highly depends oe #ystem’s capability to define or
formulate allocation rules and on the complexityso€h rules. It is upon the allocation
planning staff to find the most suitable ‘mix’ beten manual and automated planning.
Other determinants in this question are the requigdate frequency and the time and
resources given for the allocation planning task: &ample, the effort distribution
[lm] in Figure 13 describes a situation that is maimiydled by staff with little RMS
support. Whereas [#)] heavily builds on systems support, and less mlaefiart is
required. Ideally, a situation of reduced overdfort [(a)] is to be achieved. As
mentioned above, this sort of ‘break-even-point’ distribution effort has to be
determined by the allocation planning staff. Usyabhere is a danger of ‘over-
automation’ trying to incorporate each and evergegtion into the system’s rule-set.
The maintenance effort will increase and the rgfersay become logically inconsistent.
This in return leads to increased manual efforthat time of operations where such
inconsistencies may be discovered and (then umderressure) coped for. In case of
non-discovery, the service level provided wouldréduced or in worst case a safety-
critical situation may arise.

However, more often a situation is found as shawfigure 14.

— R ——— — — —

Effort

Effort, because of

O Manual Planning

O Maintenance for rules set

Degree of Automation in Planning

ot v\%‘\

Figure 14: Resource management system (effort distution 2).

42 This forms part of the knowledge base in expgstesns.
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The distribution of effort as indicated in [Ill] deribes a highly automated allocation
planning process with economies of scale in the ddfinition task. For example, this
might be the case upon adding an additional cawiéte planning task, belonging to an
airline alliance that has already been modellethérule-set. The same would apply to
an additional frequency of an existing flight (efrgm 4/7 to 5/7).

As described above, many aspects need to be tatenaccount using a resource
management system. However, an RMS as such is axamgee at all to improve the
gate allocation process.

[ALIGNMENT ASPECTf

The alignment of the IT function and the businesstfon also depends on proper IT

support for business processes. The better anllifieo addresses the real conditions

in the business, more suitable it is. An RMS tbasitlers many business objectives and
thus incorporates expert knowledge is well placedupport the business process in
guestion. Therefore, a process-tailored piece diwsoe seems to foster alignment

(compare, Figure 10, (3) and (5)).

Finally, there is the field of airport retailingahis discussed in the next chapter to
provide sufficient background for the research gebj

3 In order to establish and maintain a strong liakthe alignment aspect, explicit notes headlined
‘[ALIGNMENT ASPECT#re provided for the reader.
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2.4 Airport retailing

Although existent since 1947 from an academic perspective, airport retailingsw
widely neglected before the 1990s (Freathy and @t@t, 1998c)'®> However, with the
ongoing privatizations in the airport industry mese on airport charges became a
common scenario and thus new sources of revenue b@en sought. So already in
1996 the commercial offer at airports contributetween 36% and 56% towards the
overall income (ACI Datamonitor, in Cerovic 199813). In Europe in 2006 the spread
was between approx. 22% and over 60% (study ofameports, presented as chart in
Graham, 2008). Usually, the more passengers aoraicaters, the higher that share
seems to be.

The commercial income (usually referred to as neno@autical revenue) is often

spread into the categories of: retail, car parkicay, rental, property, advertising, and
other. Within the ‘retail’-category the followingis-categories are found: duty free and
tax free, currency exchange, food & beverage, sfigaietail concessions (airside and
landside), and other (amongst others: Doganis, ;1B82athy and O’'Connell, 1998c,

Graham, 2008).

In addition to the abovementioned reason of nevsgus in the course of airport
privatizations, and along with crises that hit #ie transport industry, there might be
another reason why not much academic literaturg®rn airport retailing:

The general business function of ‘retailing’ haravidely explored by researchers
from many perspectives. Hence, much of that knogdedh form of concepts,
methodologies, paradigms and so forth has beenlsiapgplied to the airport retailing
business as well. Airports seem to be ‘just anofilace to sell goods and services'.
Fernie (1995) regards airport retailing as a nioharket, but with high spending
customers. He compared the socio-economic clagBdits of passengers at U.K.
airports with customers at the Metro Centre, Gatadh(near Newcastle Upon Tyne,
U.K.) and discovered the high sales potential withypical passengers. So, in
consequence the well-known concept of customer eatation has been applied to the
airport business by many researchers and praaisoas well (Freathy and O’Connell,
1998c; 2000a; Omar, 2001; Kim and Shin 2001; Geuwsnal. 2004; Davitt 2005;
Appold and Kasarda, 2006). Typical segments ameafRy and O’Connell, 2000a):

41947 Shannon (Republic of Ireland) became thet fiirport with a duty-free shop (Freathy and
O’Connell, 1998c, p.7).

% Nevertheless, much knowledge is present in fdroooference presentations or market studies.
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domestic vs. international vs. transit
short-haul vs. long-haul

scheduled vs. non-scheduled
business vs. pleasure

intra-EU vs. non-intra-EU

Geuens et al. (2004) developed a passenger typolmggisting of three classes (mood
shoppers, apathetic or indifferent shoppers, amp@hg lovers). As main shopping

motivations for profiling they suggest factors thae: airport-related, atmospheric,
experiential, and functional. Bork (2007) obsergbhanged reasons to buy in an airport
environment: from past reasons like cheap pricaspral reasons and a uniform

product offer, he characterizes that modern airplooppers:

try to make bargains,

seek the emotional buying experience,

expect a variety of fancy products,

lack time,

are well-informed,

and that their demographic background is today ntwohder, due to decreased
fares.

Within their work on market segmentation in Eurdpreathy and O’Connell (2000a)
determine the following factors in their ‘propegsio-buy-function’:

tax environment (both direct and indirect taxatiothe country of destination);
lifestyle (culture, social class, disposable incolamsure time available);
product types (merchandise mix, range and deptmbeu of branded goods
available);

retail environment (ambience of the airport, acitgy to retail outlets, store
design and layout, staff attitudes and product Kadge);

perceived value (the utility that accrues to thdividual by purchasing or
owning the product).
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The more mature the airport retail business becpthesnore concepts will be tried to
transfer from conventional (high street) retail kedrto the airport environment. For
example, in many airports around the globe candsemwed that Hildebrandt's (1988)
‘3-factor-model’ of store image is successfully kgxh.

Fresh goods

Quality image ————
. g _Good quality
3-factor-model Style
of store image Store atmosphere

. Good staff

Special offers

Price image —
Fair prices

Figure 15: Basic structure of Hildebrandt's (1988)3-factor-model of store image (illustrated by autho).

Another known area from conventional retailing aggblto airport retailing is that of
impulse purchasing. Omar (2001) carried out a stadking 252 passengers and
concludes that only when a passenger believesathiaig on an impulse is appropriate,
he or she shops. But what stimulates an impulgbarairport environment? Crawford
and Melewar (2003) reviewed this aspect in moraitéthey find the following airport
impulse purchasing stimuli (p. 93):

* Value driven * Occasion driven

* Holidays * Forgotten items

e Gift giving e Confusion

o Guilt * Exclusivity

* Reward » Disposal of foreign currency

In order to address this in airport retailing, thewyggest an impulse-strategy-
formulation, which contains the following elements:

* Reduce stress and anxiety ¢ Reduce normative traits
* Induce browsing e Pure impulse

In a more comprehensive study of Entwistle (200@yarthan 30,000 passengers from
20 airports constitute the basis for his postutateconduct passenger segmentation for
each part of an airport, and apply it to retailamgl passenger flow control.

However, most contributing factors in most piecdsresearch are the number of
passengefé along with their nationality (comprising many smciultural aspects).

46 Appold and Kasarda (2006) in a detailed analy&ig5 U.S. airports.
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Entwistle as well as other researchers (FreathyGi@dnnell; Bork, 2007; Buendia and
de Barros, 2008; Graham 2008) acknowledge that &pan the passenger profile, it is
the dwell time throughout the passenger process/érg much contributes towards the
retail succes$’ This can firstly be explained by the time avaitatd spent money and
secondly by the influence on a passenger’'s moodt(ess level). In a very broad sense
the dwell time on airside is determined by the pssing at security checks (inflow) and
by the boarding process (outflow). An adjacent dred covered here, but in industry),
which directly contributes to the dwell time issgethe management of the passenger
(flow) process. Initiatives like ‘simplifying passger travel’ (SPT), try to design the
process in a way, that a passenger may pass thtbaghrport terminal as seamless as
possible. This is both: good for retail, becauseghopping mood may improve, and it
is bad for sales, because a seamless (and prddjctialv may lead to a later arrival at
the airport. And in case the amount of time a pagsearrives later is more than the
amount of time a passenger saves because of SROvetpflow, the dwell time is
likely to decrease.

Another area from classical retail that enterea idiscussion is the support of the
(airport) retail supply chain (Freathy and O’'Comn&098a). The main area of potential
Is to better satisfy demand with (just-in-time) glyp In the airport environment this is
even more import (compared to high street), becaismge space is scarce and
expensive, and secondly quick reaction to antieghgbut changing) traffic flows may
help to increase sales result considerably.

A core element within the IT support of the supghain is the electronic point of sale
(EPOS). This is (together with information from th@ssenger) a huge lever in market
intelligence. More advanced retailers (and airpaumtse the data gathered from EPOS
devices (cash-points, pay-terminals) to profile amdalyse passenger purchases.
Usually, information like the items purchased (priand quantity), and the flight
number are stored. With introduction of 2-D bareddboarding passes the information
gathering has become even easier. Theoreticallgn emore information may be
generated from th&f.

47 Usually: higher ‘footfall’, ‘penetration-rate’ dn‘conversion-rate’ when passengers have sufficient
time.

As the airline possesses the passenger namealr@@NR), any purchase may be drilled down to an
individual. So, in case of many purchases per idda for a single flight event, a (personal) way
tracking profile may easily be generated. As a rstep the passenger information would need to be
deleted and an anonymous set of passenger trackgyththe terminal building would be available.
For pure tracking purpose the PNR is not even sacgs

48
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Two more areas of research in airport retailingendentified:

Firstly, reactions to the abolishment of duty fneghin the European Union were
addressed by Freathy and O’Connell (2000b). Anaredlg, the management aspect
itself (relationship: airport operator, retailerypplier) was studied. Freathy and
O’Connell (1998b) looked at the buying functiorainport retailing with focus on:

* Buying structure in airport management retail opena

* Buying structure for retailer with domestic andpant stores
« Criteria for selection of new suppliers

e Supplier evaluation

« Effectiveness and efficiency of buying function.

Kim and Shin (2001) revealed in their survey the tommercial involvement of an
airport in retail operations is one of the succisgors for airport retailing? The
commercial involvement comprises aspects like:

*  Wholly-owned subsidiary
» Direct operation

« Direct lease

e Joint venture

* Fee management contract
* Master concessionaire

e Developer approach

They find that the master concessionaire approacthe most appropriate method of
managing airport concessions.” (Kim and Shin, 2@0149)

49 Other success factors mentioned are: total ¢raffindled, total amount of space allocation (in
connection with layout and location), passengerattaristics, characteristics of contracts andalent
fees, marketing strategy, and pricing strategy.deiew on marketing strategy in airport retailsep
also Bork (2007).
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The above is seen similar at Frankfurt Airport. Ufg 16 provides a further view on
potential drivers of airport retail success in extpto the influence that the airport
operator in the role of a master concessionairehats concessionaires:

External Driver Internal Driver

legal restrictions passenger tenant mix
number
5 | economic situation conditions of
g passenger lease contract
E currency fluctuation mix
2 quality of shopping
consumer behavior amount and quality ' environment
of retail space
purchasing power performance
- passenger of tenants
8 | taxation process/dwell time
3 sales
5 price level in promotion
® | downtown markets
E marketing
inflation
no control low control high control

Figure 16: Drivers to retail success - Control andmpact. Source: Fraport AG.

However, high impact drivers on retail success |lessenger number and passenger
mix, as well as the medium impact driver of passemyocess/dwell time are to some
extent under control of the airport operations fiomc Although the foremost control on
passenger number and mix is executed by the arlihe airport should try to benefit
from that ‘general passenger offer’ and in consagedailor it to maximise spending
potential.

Similar to collaborative decision making initiats/¢CDM), the question of a common,
shared goal between the airport operator, thenasland the retailers arises. Who shall
benefit from retailing activities? Besides the ssrvevel aspect there is the question of
single till vs. dual till. What is considered irr@ort revenues what will enter —or cross-
subsidize— airport charges? Munich Airport for epéarestablished a close relationship
with Deutsche Lufthansa in a way that for Termidahey coordinate all aviation and
non-aviation activities based on their respectimee competencies. The financial result
is shared. (Kerkloh, 2007).

The author of this paper observes that in mostsctsese areas of conventional (high
street) retailing that needed adaption to the airpavironment (because of an airport’s
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characteristics or ongoing changes) have been dutgeacademic discussion. Other
retail-related areas may be systematically expléwedpplication at airports.

For example, technology is seen to further conteld many fields:

e Automated supply chain management

Information provisioning of the passenger (e.ghtistatus)

* Information gathering about the passenger (e.g.nuparchase or within
passenger flow)

e Information provisioning of the retail outlets (alhoschedules and passenger
demographics)

* Information provisioning of airport operator bya#ér (purchase data)

Or from a functional view: in operations, plannilagd strategy (business intelligence).

[ALIGNMENT ASPECT]

A precondition for alignment of the IT function atige business function is that the
processing of information in any form supports thesiness processes. The airport
retail sector seems to have many information preiogsaspects that may be supported
by the use of suitable IT (compare, Figure 10,.(&)other issue has to be placed in the
alignment aspect: the output of the retail functisrmeasurable in form of retail sales

figures. So, the element of performance measuremant easily be addressed

(compare, Figure 10, (6)).

So far, the areas of business alignment of IT, atie gallocation (gate assignment
problem) and that of airport retailing have beenewed.

In each area useful ideas have been identifiedddwatbe further explored within this
research project. Nevertheless, it is emphasizatatispecialized view on a single topic
may produce promising results, but usually failsupransfer into practice. Therefore,
an integral view is suggested.

2.5 Integral view and research question

Supporting Pollalis’ (2003) view, in this paper tfwde of IT in the airport business is

understood as part of a well-integrated organiralieystem spanning over enterprise
boundaries. The relationship between the businestgrys shall be governed by
functional integration, information sharing andlabbration along the value chain(s).
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Taking the above discussion into account, the rekeguestion is composed of (AIM)
and (H.1), and formulated as follows:

Doesit seem feasible to increase retail sales at airportsto a certain extent when
applying specific criteria to the gate allocation process?

In order to answer the research question, a seitagthodology has been worked out.
The next chapter explains the approach and itsezi&sin detail.
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3. METHODOLOGY

To address the research question, it is essewtibrdak down such a task into its
elements and plan its stepwise accomplishment. mdodology aims to present a
detailed view on the business processes in focegeldp the conceptual research
model, identify the data needed, and to refine tfezlel. To be able to quantify a
possible output of the model, it was essentialeteetbp a gate allocation algorithm.

A detailed view on the improvement approach and sbH-developed simulation
environment finalize this chapter.

3.1 Choice of methodology (Justification)

The chosen approach dafystems thinkingwith its associated methods allows to
decompose the system into its individual elementsta develop an idea about the
ideal solution. This aims to design (synthesize)dlements and their relationships in
such a way as to optimize the system as a wholardeg its achievements of
objectives® Those elements found in a business context areetaritlerstood as

business processes producing a certain output. Miiclhat output depends on
information as an input. At the same time the out@an be information itself. Thus,

strong emphasis has been put on information progesathin the examined business
processes.

The following chapters will choose business proegs#hich form part of an empirical
analysis with much character of operations reseadrtdwever, this is just used to
produce an output on the business side, which nddfer from the output observed
without that form of IT support. So, the examplglexed can be seen as a vehicle to
demonstrate that application of the various aspett®usiness/IT alignment may
produce improved results on the business side.

3.2 Business context and scope

The airport business is a complex and highly regdla@nvironment. To determine a
source of potential benefits, all processes higldgendent on information processing
are subject to further investigation.

%0 According to Koreimann (1995, p.7), in a transiatfrom German by the author, in Klann (2001, 7).
Also here the expression ‘to optimize’ is to be enstiood in the sense of ‘to improve’.
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Figure 17 shows the examined business context &dmmoader perspective. Depending
on an airport operator’'s business model and itsllef/vertical integration, there might
be a shift of functions from one business partmeanother’ An example for this
shows the field of ground handling operations. Thay be conducted by the airport
operator, one or more airlines, or else by one arenground handling companies. Also
a mixture of the aforementioned can be found.

Air Traffic Control

Airline

Ground Handling

Airport Operator

Retailer

Passenger

NOT CONSIDERED
Freight Forwarder
Parcel Express Service
Immigration, Customs

Figure 17: Business context of research project.

Regardless of the organizational setup concerriiegbusiness partners involved, the
flow of information and the need for information perform the business functions

remain constant. Changes in organizational boueslgboth within an organization and

between different legal entities) will reflect inet necessity of interfaces between them,
without superseding the need for a proper inforamatiow. Consequently, the business
context shown in Figure 17 is valid for variouspant business models. However, in

practice it requires great efforts between orgdiuma agreeing on the use and

exchange of information (also on a technologicaig)a

The ‘information intensity’ model shall help to ey those processes in the business
context carrying a higher improved output potential

*1 S0 are passengers increasingly import as a customairport authorities (compare Jarach, 2001).

2 The latter is usually spoken of as ElectroniceDiaterchange (EDI), but it has to be mentioned tha
alsowithin a legal entity such information transfer is re¢edband technically implemented. In that
case it is referred to as data integration, oftepat of Enterprise Application Integration (EAI).
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3.2.1 ‘Information Intensity’ model applied to airport b usiness

According to the model of Porter and Millar (198Bpmpetitive advantage lies in the
intensity of its processed information, both witlanfirm’s value chain and within a

firm’s products. Consequently, in a first step apat value chain has been modelled
following the original concept of Porter (1980).

Figure 18 shows that a variety of activities withine value chain depend on
information processing’

Support activities

Firm infrastructure Expansion planning

Human resource
management

Employee self-service, recruitment support, personnel rostering and long-term planning

Technology
development

Business process re-engineering and simulation, process flow simulation, capacity planning
Business Intelligence (with internal and external data sources)

Procurement Online procurement, automated tender process, event-based ordering
Automated ic;r;pr:::t:r-'a;dﬁq Automated order | Slot advisory Computer-aided
fuel supply, d u” p' nning processing, system, route facility mgmt,
electricity supply, |22 2 '22%% | gjot mismatch | planning support, [computer-aided
dynamic Pax flow B 3 d e
storage o reporting online bocking and |monitoring of 3r
1 f e i line book d it f 3rd
weather-related automgated E reservation party service
material (i ikana handiin platform for car provisioning
agag nlile) park, electronic
marketing calender|
Inbound Operations Outbound Marketing Service
logistics logistics and sales

Primary activities

Figure 18: Value chain of an airport with focus onuse of technology.

To gain competitive advantage based on the valanchPorter and Millar (1985)
suggest the following steps:

1. Assess information intensity

2. Determine the role of information technology inustty structure

3. Identify and rank the ways in which information haology might create
competitive advantage

4. Investigate how information technology might spavenv businesses

5. Develop a plan for taking advantage of informatiechnology

Of particular interest to the research topic isgesessment of information intensity and
the last point in a form of suggesting a possiplgliaation of the findings.

As a vehicle to assess the information intensitycoaresponding matrix has been
applied to the airport business (Figure 19).

% Compare also Albers et al. (2005), Fig. 2, whiak a slightly different focus on the value chain.
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Matrix determination indicators according to Podad Millar (1985):

For potentially high information intensity in thalue chain

» alarge number of suppliers or customers with wiisencompany deals directly,
» aproduct requiring a large quantity of informatiarselling,

* a product line with many distinct product varieties

» a product composed of many parts,

» [a product with] a large number of steps in a comyfmmanufacturing process,
» [a product with] a long cycle time from the initiadder to the delivered product.

For potentially high information intensity in thegguct

» a product that mainly provides information,

» a product whose operation involves substantiakmédion processing,

» a product whose use requires the buyer to prockgoainformation,

» a product requiring especially high costs for buyaining,

* aproduct that has many alternative uses or

» [a product that] is sold to a buyer with high infa@tion intensity in his or her
own business.

High

(1) Resource management:
Stand & gate allocation,
Check-in counter allocation

2) PAX flow management
3) Retail management
4) Provision of airport infrastructure

.

5) Safety and security operations

(
(
(
(
(6) Baggage operations

(7

(8) Business administration (HR, finance, ...)
(
(
(
(

9) Cargo operations

Information intensity of the value chain

)

)

)

)

)

) Property management
)

)

10) Air traffic control

1

11) Ground handling (turnaround services)
12) Production of seasonal flight plan

Low High

Information content of the product

Figure 19: Information intensity matrix, applied to airports.

Once the information-intensive processes have miified, they can be analysed in
detail.

The basis of this paper had to be a highly inforomaintensive airport process with a
potential influence on a commercial airport process
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The processes (1), (2), (8), (10) and (12) showrigure 19 were potential candidates.
Process (8) was taken off the list for not beingaamport’s operational process. Air
traffic control (10) forms part of airport operai® however, it is usually handled by
national authorities rather than an airport operéBoth processes (1) and (12) highly
influence the commercial process of airport ratgilas they are significantly involved
in feeding retail with potential customers. Theecdifference between them is the time
factor. The seasonal flight plan (process 12) isallg produced one to two seasons in
advance. The stand and gate allocation processpél)s within the current flight plan
up to the actual hour of operation. However, th@dtask of allocating flights (aircraft)
to gates is the same in both processes. Theredageneric process of stand and gate
allocation serves as a basis for further research.

[ALIGNMENT ASPECT]

A core aspect in the alignment of the IT functiord dhe business function is that
business processes are supported, which are litadtg advantage of information

processing more than others (compare, Figure 10). (8ote: Other processes from

Figure 19 could also have been taken for analysgarding IT support and potentially

different output. However, according to the infotioa intensity matrix preference was

given to the gate allocation process. In case tiednt processes chosen, major parts
within the methodology chapter would need to adsiyg@®cess analysis and output
generation specific to those processes.

3.2.2 Applicable airport environment

As mentioned earlier, the airport type or its bassimodel plays a certain role in the
research context. This might be to an extentitimay not be the airport operator alone
who would be in a position to control the relevprdcesses and the flow of information
within the context looked at. Furthermore, it ipontant that there exists a retail offer
at the airport in question and the allocation mwfifts to gates somehow determine which
part of that offer can be used by a passenger., Thigsa basic prerequisite to apply the
research project to an airport of decentralizedilr@treas with a diversified range of
products. In case there would be a homogeneouscentalized retail offer, from a

sales perspective, there would be no differencenlocation of gates that flights are
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allocated to. So, one precondition for the researofect's meaningful application has
been identified.

A further prerequisite are constrained gate regsutbat serve a certain retail area;
improved allocation is only necessary where theiasufficient terminal space within a
favourable retail area.

The type of airport may have an influence on theral result. Typical characteristics
for airport classification are:

e Type: hub-and-spoke, origin & destination (O&D)

e Size: Small, medium, large

e Geo-political characteristics: national, internatf continental, inter-
continental

As retail sales depend on the nationality and nurob@assengers, highly frequented
international (inter-continental) hub-airports pid®/the best setting for a large lever in
increased sales. Nevertheless, highly frequentedniational O&D airports are no less
likely to increase retail sales. Usually, duty-freleops are the drivers of retail sales
predominantly generated upon departure.

For the sake of deeper insight, this paper breakendhe two business processes in
guestion in a way usually applied within business
process re-engineering (BPR). The notation Usedlﬁgend|

called IDEFG*, one of the standard notations in C"i‘“"

BPR. Figure 20 outlines that the central element, ,
an activity, is described by its input and the Gltltpg—lﬂpui—b ACTIVITY | sitputs
it produces. There may be controls (e.g. rulés, AQ |
environment) restricting the activity to a certaih Mechzmsm CL” i
extent. Mechanisms (e.g. tools) may be used aséan | v

aid for the activity to produce its output.
Figure 20: IDEFO legend of an activity

Finally, an activity may start (call) concurrentigities or may invoke another activity,
which in return produces output as an input fordhaking activity (iterations or loops of
processes may be modelled that way).

> IDEFO: IntegratedDefinition (Originally stood for ICAM Definition. ICAMwas the Integrated
Computer-Aided Manufacturing initiative of the U.Sir Force). It is a method to model functions,
activities or processes in a structured way. IDEF® member of a notation family used for processes
information, and simulation.
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3.2.3 Business process decomposition for airport retailig

Using the methodology and notation introduced m phevious chapter, the process of
airport retailing can be described as shown inire@1.

The main input to generate sales (and finally ree@mwithin the retail process is the
number of passengers (PAX). The mechanisms thgtosufhat activity are of course
the retail offering itself (retail, food & beveragduty free), as well as means of
information technology (e.g. systems for plannisgjling)

USED AT: AUTHOR: Dirk Klann DATE: 26.02.2007 . WORKING READER DATE | CONTEXT:
PROJECT: PhD_OptiRetail REV: 28.02.2007 DRAFT TOP
RECOMMENDED
NOTES: 123456784910 PUBLICATION
Regulatory Economic Aviation Ops
Enviranment | Envirenment | Requirements
[y] [y] [y]
PAX — Generale Retail Revenue . Revenue [from
[ [ sales to PAX) =
0
Retail Shops, Information
F&B, DF Technology
NODE: TITLE: ; NUMBER:
Generate Retail Revenue '

Figure 21: Decomposition of retail process, top lel.

Unfortunately, there are many constraints that guiurden on the retail generation
process. The retail business as such is alreaggctub many laws and regulations (e.g.
competition law, law to protect minors). In additito that, national trade law (customs
regulations) applies, as well. Furthermore, theeganeconomic situation (tax rates,
currency rates, level of unemployment, etc.) camstthe process performance even
more. This applies to both the country of the airga question, as well as to a
passenger’s country of origin. Finally, a third smmiof constraints limits the processes’
ability to perform favourable output: Requiremeftsm an operational perspective.
Those may be as simple as the application of sgietyedures (e.g. wing tip clearance
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of aircraft, operational time buffers to cope fareMpected events, air traffic control
permissions, or mandatory sequence of events itutharound process of an aircraft).

The task of retail sales generation can be compaitlda standard task in logistics, and
may be formulated as:

‘Provide the maximum number of passengers of thhtrmix to a tailored retail
offering in a relaxing atmosphere with enough timepend money.’

Consequently, at the next level of detail in FigR2ethe process has been broken down
(decomposition) into four sub-processes (or adtis)t>

1. Maximize number of PAX

2. Optimize General Structure of PAX
3. Optimize Retail Offer

4. Optimize PAX Dwell Time

USED AT: AUTHOR: Dirk Klann DATE: 26.02.2007 . WORKING READER DATE | CONTEXT:
PROJECT: PhD_OptiRetail REV: 28.02.2007 DRAFT
RECOMMENDED | ]
NOTES: 123456768910 PUBLICATION A0
I 3 [1 [ [y [ ] [y [ [
A/C Type| Load Frequency Ecanamic Slot AP Aviation Ops | A/L QoS
Factor Envirenment | Environment | Allocation Retail Infrastructure Requirements | Requirements
Rules Policies
4 Maximize
PAX Number
o—* of PAX i
PAX
at AP
Y
Optimize General
Available Slots Structure of PAX
—_
= < PAX with
high Retail
Potential
V Optimize
Retail
Offer PAX which
could
spend
much
maney. Revenue
" ST m (from sales
Optimize PAX Dwell Time ta PAX)
(structure-location-specific) -
o=
Market AP 4
AL AR Research Ea\es o
Marketing Marketing Dept Staff Retailer Retail Gale PAX Flow
1y D 1l [ Ml [|1near [|]Altocation [|] Central
NODE: TITLE: s NUMBER:
Generate Retail Revenue

Figure 22: Decomposition of retail process,™ level.

%5 For clarification: the decomposition aims to fdeva better understanding of the process. It ts no
aimed to improve the four sub-processes as such.
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When analysing the retail process, it has to betioed that it needs to be looked at
from two different time frames. Firstly, there igopnning phase in which you create
the overall determinants for future business p@é&nFor example, the destinations
served by airlines determine passengers’ origia large extent. Therefore, already in
the phase of seasonal flight planning the basixcire of passenger mix is determined.
The dimension of time during a day of operatiorbasically determined by the slots
granted to airlines. Even earlier than a flightnpteason ahead, the general retail offer
(shop mix) determines to a certain level the paaénh sales from retail. However,
there is a second phas&hin the current flight plan season. Within that phas®uple

of times, the seasonal plan will be refined (duehanges in schedules, for technical
reasons or also for weather reasons). These degfor updates) continue up to the
moment of operations. A major portion of the abaventioned task is about bringing
passengers to the retail off8r.

However, having identified major contributing factdowards retailing, it is not aimed
to maximize the number of passengers, to improgegtmneral structure of passengers,
to change the retail offering or to improve theseeger dwell time on an overall basis.
In fact, the approach in this paper aims to imprthe fit of passengers towards the
existing retail offering in terms of their natiortgl(derived from a flight's country of
destination).

As identified earlier, the second process investigian this paper — gate allocation — is
very much in a position to conduct that distribatiask. Applying the same notation,
the next chapter discusses it in more detail.

% Although it needs to be mentioned that also #iailroffer itself may actively locate near favobiea
passengers (e.g. approaching waiting passengargurue with movable booths).
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3.2.4 Business process decomposition for gate allocation

The same that has been mentioned above regardmggti(planning phase and then
continuous updates until moment of operations)iappb the gate allocation process.

Figure 23 outlines the gate allocation process fectop level.

w |8 |o |3
c c 5 |
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ojm @ qE, oz |9
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© ] 7
518688 E0
< 3@ S <
O <5
PAX )
: Allocation (Plan
Fli h'.:s Gate Allocation 4>( )
Gate infrastructure >

&
$
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& <>\og &
s N
EN)
&0

Figure 23: Decomposition of gate allocation procestp level.

The major inputs to the gate allocation procesdl@eassengers, the flights (with their
scheduled times) and the gate infrastructure. Tdigerl might be regarded as a
mechanism as well (like information technology apedrsonnel), but because of
infrastructure being an indispensable resourcehferwhole process, it has been taken
as one of the input factors. The output of the gliteation process is an allocation plan
that satisfies the various requirements. Here tlagomstakeholder is the operations
function. It is operations that actually condutis &llocation and tries to incorporate the
majority of requirements. Part of the overall infrastructure may not behlsgor a
specific flight, because of restrictions in ternfsspace limitations or simply due to
maintenance in progress. Therefore, the remainiaglable infrastructure may be
considerably less than the overall infrastructlige improvement element within the
allocation (planning) process usually tries to addrthis challenge.

" A typical airline customer requirement is usualty be allocated close to alliance partners, to a
connecting flight, to an own business lounge oselto check-in facilities for a specific flight.
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Figure 24: Decomposition of gate allocation procesg&™ level.

The closer to the day of operations the more ugdatk be due to technical reasons,
due to weather, or due to other operational reasidmeyefore, the activities [1] through
[3] in Figure 24 are usually run several times lutiie day of operations has been
reached. As many business partners are involvdteimwhole process, especially in data
provisioning, the quality of an allocation highlyemkends on the timely delivery of
information. Regarding the output portion of theqass (the allocation plan) many
stakeholders depend on it for their own processo(nee) planning. Those stakeholders
include: immigrations, customs, ground handlingveess, security staff, outbound
border control, airline check-in staff and retaitlets.

To this point, the major inputs and constrainingtdas® of the gate allocation process
and of the retailing process are determined.

%8 ‘Control arrows’ in any IDEFO diagram represenhsimaints. For the gate allocation process these ar
basically: Aviation regulations, customer requirense available infrastructure and weather.
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The business context and scope were describeddrpracess point of view. However,
as information is found to play an important rakevialue creation, the next chapter
introduces an information model tailored to theibess context. Again, the notation
chosen is from within the IDEF famfly

3.2.5 Airport information model in context of business processes examined

Before the research context-specific informationdelas discussed, a typical purely

operational view — similar to the IATA/ACI scenarfisee Figure 9) — is presented by
Kelemen (2005). The model supports the integragigpect and suggests a data flow as
outlined in Figure 25.

o al | SYSTEMS [

ate
Allocation
Operations

Gate Allocation
Module

g
Departure Gate'

I devices
|
I
I
I

Operational
Database

Add an

Opera-
tions

EJEp [2SN0JED

eck-in
Allocation
Operations

Assign Check-in, Allocation

Module

Figure 25: Resource Management Data Flow Chart (Soce: Kelemen, 2005, p. 22).

This overview helps to identify the broader contaxd links that need to be in place for
planning and operations, but for the research ttpoe are both: missing elements and
unnecessary elements. Hence, this research psajggests an information model that
focuses on only those entities that will play arol later process of solution finding.

The business context described above comprisesugpiayers and two major business
processes. However, as a smooth-running gate alogarocess is a prerequisite for an
improved retailing process, the information modetpbasizes operational aspects
within the business context.

*9 IDEF1X is member of the IDEF family and used fatalmodelling.
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Figure 26 shows the major entifi@playing a role in the research context.
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Figure 26: Airport information model (outline) in context of research.

An important assumption within actual airport besis as well as within the research
project is that the country of a flight's destimatiairport determines the nationality of

the majority of passengers on that flight. For tleason there is no explicit entity for

passengers within the information model. Neverg®lehe number of passengers on
board is found in the entity ‘FLIGHT EVENTS'.

The research context (and thus in the informaticodel) differentiates between a
FLIGHT and a FLIGHT EVENT. A flight is more of agdeholder for an actual flight
that is planned to take place in the fublirevhereas a flight event is an actual
occurrence of a planned flight. In order to cope feferential integrity of the

® The information containers are usually refereeds entities. On a lower level (e.g. on databesel)

an entity would be implemented as a database t&biehermore, it has to be noted that the main
purpose of the information model is to explain biusiness context, rather than being a foundation fo
database generation. The detailed model (visuahirta the major entities) will be partly explained
below.

Note: in the information model an explicit histoaspect has not been implemented. In order to
analyze past settings, a time stamp would neeé &pblied to all relevant information, like couas;j
aircraft types, terminal buildings, etc. Usuallystieonstitutes a major piece of work within theadat
cleansing task.

61
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information model, consequently there cannot berary in FLIGHT EVENT without
a corresponding entry within the FLIGHT entity.

So, the first is dependent on the latter. Thesedyy relationships are expressed in the
information model, developed as part of this rede@roject. As outlined in Figure 27,
a flight is mainly defined by its airline, the cdonof origin or destination, a possible
alliance membership, and its ‘relative retail faicto

Airline
AL_|ATA Code
- Els c
AL_Alliance N_Egn,.;r;ame
Aliance_D .M_:Lnnghiurnz
ShorMama 3
Longhlams carries out
I R = N R
has members |z member of |
uses codeshare l
Flight
Fltho
also merkeied by DEST (FK)
p ORIGIN (FK)
= AL_IATA Code (FK)
AL_Allied RelgtiveRetaiF actar
Al IATA_ Code (FH) StandardGroundTime
Aliance_ID (FK) Codeshare T1 T 1
—

Fltha (FK) l |
AL_IATA_Cods (FK)

|
|
Country |— —————————————— I :
|

D | L
Nameshort is ORIGIN of
Namelong LS e e e e e o

iz ] I is DESTN.T.TION ot

Rirport
Figure 27: Airport information model, domain: fligh t.
The relative retail factor describes the spendiglgalviour of passengers on that flight in

relation to other flights departing from the airpbeing investigated. It is also referred
to as ‘relative retail-worthiness’.
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The second major domain within the information moztemprises all entities around
the airport infrastructur®
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Figure 28: Airport information model, domain: airpo rt infrastructure.

The entities modelled in Figure 28 describe tha@amport consists of terminals, and
belongs to a country. The latter is important beeait determines the spending
behaviour of passengers to a destination airpdris information is used in case no
flight-specific spending information would be awdile. Terminal information is

important to cope for alliance-specific gate alloma In order to account for physical
constraints both for aircraft and passengers, spamding attributes have been
incorporated in the entities of gates and stands.

To address overall retail performance, retail araas described in terms of relative
factors (in comparison to other retail areas atdhport in question). A retail area
consists of at least one gate from where passemggydeave the terminal building to
board a plane. The boarding process can be eithestlgt into the aircraft (e.g. via a

%2 It has to be emphasized that only those eniifind associated attributes) have been incorporated

the model as found relevant for the research projccomprehensive information model of the
airport domain (incl. airlines and air traffic cool) easily spans over several hundred entities.
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bridge or via a stair case and short walk acrossgron area), or more indirectly into a
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bus, which then transfers the passengers to tbeatir

Finally, the information model describes the fligtvent itself. A flight event is based

on all the reference information found in the afpemtioned domains.
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Figure 29: Airport information model, domain: fligh t event.

As to be observed in Figure 29 the most importaaracteristic of a flight event is that
it contains current information about the conduabmerations. So, relevant information
like time estimates, aircraft changes, but mosabilgtstand and gate changes will be

updated in this domain.

»
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Up to this point, the business context has beearithes! in general, as well as in terms
of process decompositions and in form of an infdromamodel.

[ALIGNMENT ASPECT]

The better (and usually more detailed) a busingssgss and its use of information is
known, the more likely it is that the IT functioancproduce a solution, which fulfils
business requirements (compare, Figure 10, (3)(&d

In the next chapter this foundation is used to ttgva conceptual research model.
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3.3 Formulation of conceptual research model

The conceptual research model aims to visually esgrt potential relationships
between its elements. Further, it aims to outlimere changes within the model might
reflect changes in process output.

Basically, it describes two different ways, how firecesses in focus may interoperate
with each other. In the first set-up the gate atmn process is focused purely on
operational goals. The process draws its informafrom its own data sources and
produces output (performs) according to a rule w#ich is defined for sole use of

operations. Similar to that, the retailing processks on an own information basis and
applies its own rule set to conduct business.

GATE
ALLOCATION

INFORMATION \ |

AND — - ————

BUSINESS
RULES

RETAILING

RESULTING
RETAIL SALES S < S

Figure 30: Conceptual research model with underlyig statement (H.1).

As no joint seasonal planning takes place heraigisin leading tos;), retailing
basically plans on a day-to-day basis. This mehasro long-term customer-oriented
offering can be accounted for in the supply ch&ith a clear seasonal outlook of the
flights to be expected in a certain retail ares, #spect may be addressed.

The major difference in the second set-up is tlodh [processes make use of a shared
pool of information, and most importantly performcarding to a harmonized rule set.
The latter copes for rules that are important fathifunctions, e.g. maximum number of
passengers in a retail area at any time, or preteref specific flights in a certain retail
area, based on their retail-worthiness. For eadhesfe requirements meaningful values
need to be agreed on. The sum of these agreenoemt$He harmonized rule set.
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In order to achieve such an aligned base of bdibrrmation and business rules (as
shown in Figure 30, in the, column), there needs to be close coordination (eysio
retailing and gate allocation) during the planngigse of a seasonal flight plan. Such a
joint common approach allows for better harmon@atof the retail offering and the
supply with passengers.

Thus, in Figure 30 the basic underlying statemettpduced as (H.1) in Chapter 1.4,
claims that retail sales could be increased, & gdibcation would focus on retailing. As
mentioned above, this can be accomplished by & ga@iasonal flight planning process
based on shared information and a harmonized sileThe latter would need to
incorporate only a minimum of hard constraintsaacdhieve high levels of freedom for
the (retail-favoured) improvement purpose.

Nevertheless, it must not be omitted that the @®ean retail sales may come at a cost
on the operational side. The following puts theaagtual model into context.

'\
F +F._+F To be considered:
DEP TR ARR * NO-GOs' for operations
* NO-GOs' for retailing
Focus: retailing Focus: operations * Influence of pre-planning
a(Fpep + Frrt Fare) | b (Foee + Frp + Fagg) * Influence of current day
l l > operations
=> determine balance
= = (between a and b)
Ga Ra+oa Gb Rb+ob
* Focus on retailing * Focus on operations
+ Additional cost at operations * Opportunity cost at retailing
~/
Legend:

F = Flight (DEParture, TRansit and TRansfer, ARRival)

a = focus on retailing (i.e. to improve retail result, by application of respective business rules)
b = focus on operations (i.e. to apply operational allocation rules only)

G, = Income applying a specific gate allocation (focussed on retailing)

G, = Income applying a specific gate allocation (focussed on operations)

R, = Income from retailing (focussed on retailing)

R, = Income from retailing (focussed on operations)

O, =Income from operations (fees/charges less penalties) (focussed on retailing)

O, = Income from operations (fees/charges less penaities) (focussed on operations)

Figure 31: Context of conceptual research model.

As shown in Figure 31, the overall income generditech operations and retailing is
based on total traffic. Within the research contaxy passenger flights will be looked
at. At constrained airports this might be a fadtorconsider, because changes in gate
allocation may result in higher traffic load on tla@ron and taxiways. This in
consequence may have an impact on cargo flightingato and from the runway.
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There is another simplification in the model. Rletales will only be calculated for
departing traffic (incl. the departing portion eansfers, and transits). There are two
reasons for that. Firstly, there is only a veryited amount of sales produced by arrival
passengers (almost no arrival duty free in Euroferondly, the retail sales data is
purely based on departing passengers. Thus onbepgsr traffid-pep + Frr enters the
research model. The gate allocation algorithm n@éd to apply certain rules for the
allocation process. These rules suggest some harstraints (‘NO-GOs’) and soft
constraints (‘if-possibles’) to be applied in tHeation planning process.

In a business environment the following questionsiié need to be answered:

* Does income from retailing set off additional castoperations when allocated
‘retail-friendly’?

 Are there ways to reduce opportunity cost at netilwhen allocated
‘operations-friendly’?

* To which extent is operations in a position to i@ flights in a retail-favoured
way?

However, as a detailed view on additional costpatrations would be beyond the scope
of this project, the conceptual model examifRggin Figure 31) in different scenarios
and compares it t&,. The latter is derived from the retail result thatual allocations
would have produced. Those (‘real-world’) allocasohad been conducted to achieve
operational goals. This way a potential increaseetail sales (5> S, Figure 30)
should be determined or disproved. The main faatorgributing to additional cost at
operations will be discussed with the limitatiorfighos piece of research in Chapter 5.4.

Having identified the processes’ activities and ittfermation structure of the research
context, in a next step the specific informatiorbéogathered will be described in more
detail.

[ALIGNMENT ASPECT]

The first alignment aspect here is that IT suppddsintegrate business functions
(compare, Figure 10, (3) and (5)). Secondly, thpeas of performance measurement
(retail sales) is incorporated in the discussioor(ypare, Figure 10, (6)).
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3.4 ldentification of information / data needed

From the process decompositions and the data mindedduced above, the required
information entities can be identified. In geneinélhas to be differentiated between
infrastructural dat¥, flight schedules, retail sales data, and thesefé

In order to construct a test bed for the to-be-tbpexl algorithm and simulation
software, that ought to be able to cope with higgadk of traffic, data from Frankfurt
Airport was used. Here, two very important aspeeded to be considered:

Firstly and most important, a precondition regagdine use of data at all, was to make
it anonymous to such an extent that it cannot l#uckd towards individual actual
flight numbers or airlines without explicit permi@s of the respective data owner. In
consequence, all output generated by the softwallebe in terms of references
(running index numbers), or aggregated to an extest this information could be
found in public as well. A third form of informatioused is that of relative index
numbers (e.g. sales of a flight in relation to diverall average of sales, expressed as a
factor or percentage).

However, in order to cross-check and validate titpwt, it would be possible to apply a
sort of translation table to the output, so aseve original flights number¥,

Secondly, the data had to be prepared for usatieeiresearch project. At this, a minor
aspect has been to extract the data out of exisyistgms into file formats like flat text

files or files in some sort of spreadsheet fornfi&tr more work intensive has been
another task within so calledata cleansingi.e. to achieve logical consistency and
integrity.

A few examples may highlight that:

(1) Codes for countries, airports and other refererata Had to be standardized: Is
the code for SPAIN = E, ES, SP, or else?

(2) To cope for the factor of time: Some of the datarses had different definitions
of the member states of the European Union, of éorfugoslavia, the former
Russian Federation, and so on.

(3) There have been departing flights with no passenger board but massive
sales.

®3 Also referred to as reference data.
® The rule set will be introduced in Chapter 3.44d described in more detail in Chapter 4.2.2.
% With permission of data owners only.
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(4) To cope for cancelled flights or flights with amaaft change after boarding.
(5) In actual flight data there were flights, which didt exist in the corresponding
seasonal flight plan.

Many more of those aspects had to be taken intoumtcbefore using the data to
describe the current (as-is) situation and to catiéthe research model.

Many of the above aspects could be addressed withles SQL®® statements. In that
case flat file data was imported into a plain amp®y MySQL database and worked on
with AnySQL Maestr®’. More complex data cleansing tasks have eithem bee
accomplished with self-written software routinear{pof source code in Appendix A,
Chapter 8.2.1) or in case of only few occurrendeshange with an advanced multi-
purpose text edit6?.

The data cleansing task is both very importanstarnd results of an analysis and very
time consuming?

The following chapters describe the different typedata used for further research.

3.4.1 Infrastructural (reference) data

In order to describe the physical set-up of anaair@long with the main players
(airlines, retailers, passengers) in the reseaochegt, information had to be gathered
about:

» the airport layout (terminal buildings, piers, gatgate hold rooms, retail areas),
e aircraft data (type, wing span code)

e airlines (codes, membership in alliances)

e destinations (airport codes, countries)

As Frankfurt Airport was taken as the sample airgor initial application of the
research topic, a summary of most important dapaagided below.

The airport complex consists of two passenger tahibuildings. As can be seen in
Figure 32, there are five piers (A through E). Boe time period looked at during
research, the terminals have been connected veopleo mover (‘Sky Line’) and via
shuttle busses. A total of 153 gates have been. idemhote aircraft stands have not

66
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SQL: Structured Query Language is a standarddta retrieval and manipulation.

AnySQL Maestro is a multi-purpose admin tool diatabase management, control and development.
MySQL is a relational database management systeith. /stems are available for free.

The software taken for this was, Multi-Edit 20@fhich is a commercial product.

The data cleansing task took 2-3 weeks.

68
69
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been looked at in detdil. For each of the gates its area in square metaisttan
maximum aircraft type it can serve (in terms of gugpan code) have been gathered.

Terminal 1 Terminal 2
) _
D E

Figure 32: Basic terminal layout, Frankfurt Airport .

Seven retail areas have been defined (R1 through Biéy comprise the following
gates:

Retail Area Gates Remarks

R1 Al - A65 EU, some non-EU

R2 B1-B19 EU

R3 B20 - B59 Transit, non-EU

R4 C1-C22 EU, non-EU

R5 D1-D31 EU, non-EU

R6 D40 - D54 EU, non-EU, bus gates (spare) went into operation within
research time window

R7 E1-E26 EU, non-EU

Table 3: Basic definition of retail areas.

The retail areas are different in terms of thefewing, their atmosphere, the passenger
streams they serve, and of course in their location

The data on aircraft basically consists of 219edédht types of aircraft with their
respective wing span code, ranging from 15 (smialtesl (largest).

According to the data set, a number of 195 airlsewved Frankfurt Airport in the time
frame looked at. They served destinations with 4,8®ferent flights (flight numbers)
during summer season and respectively 1,102 fli¢iitght numbers) during winter
season.

The different airline alliances taken into consat&m for the gate allocation task were:
Star Alliance, SkyTeam, and Oneworld.

© This will be explained in Chapter 4.2.2 (standasdumptions).
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Various destinations in 106 different countries énéeen identified and considered in
their retail performance.

3.4.2 Flight schedules

The period of time that is investigated includas flight plan seasons:
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Figure 33: Timeline of flight plan seasons.

e summer season 2006 (2006-03-26 to 2006-10-28)
* winter season 2006/07 (2006-10-29 to 2007-03-24)

When talking about flight schedules it needs tallferentiated between actual flight

data and the seasonal flight plan. The first rédlebe traffic situation based on actual
data (comprising scheduled time of departure (ST&9t updated estimated time of
departure (ETD) and the actual time of departur€. The seasonal flight plan e.qg.

lacks of course ETD and ATD. Furthermore, it hadeomentioned that after the slot
return date airlines still return slots or makerajes to their schedules. So the STD in
the set of current flight data reflects the lasirale in STD since the seasonal flight plan
has become valid. This may be as close as up tpijus to the day of operations.

In addition to that, it has to be taken into acdoilmat a seasonal flight plan usually
consists of just a single (peak) week per fliglainpteason. Such a week is then taken as
a master to allocate the flights of the followingei (on a rolling day basis).

The original set of data made available for redeamnsisted of more than two million

data records with approximately fifty entries (fig) per record. So in total about one
hundred million data items had to be pre-processdé®r non-passenger flights (e.qg.

cargo, governmental, rescue) have been filtered and the above mentioned data
cleansing tasks have been applied to the datatdeg remainder of 229,430 records
(summer: 140,962; winter: 88,468) was left.
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3.4.3 Retall sales data

An improved gate allocation would not be possibltheut any information regarding
the contribution of passengers on a flight towaedail sales.

As introduced above, the sales result depends oy different factors. A major (if not
most important) role plays the number of passengeadstheir country of origin (the
latter is assumed to be in close relation to dfiggdestination).

Depending on the business model that an airpotiespi retailing, it is the retailer or
the airport operator who gathers data on indiviguathases (usually at point of sale).
In order to obtain information that relates a pas#hto a flight, very often the boarding
pass is scanned, or a combined data gatheringstioigsof passport scan and manual
entry of flight number is conducted.

This information is crucial to identify any levamwvards improved sales. Thus both, the
airport operator and the retailer(s) should havas interest to make best possible use
of this information. In some contracts betweena@itrpperator and retailer there can be
found regulations regarding the shared use of satds information. Such information
may be at a very detailed level (e.g. on a trammadbasis) or it may be on an
aggregated level (both summed values and relatokexi values).

For the purpose of this research project such imédion has been provided by Fraport
AG (the operator of Frankfurt Airport). They havietained the information (on a more
detailed level) from the major retailer on theiemises (Gebr. Heinemann).
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So, the retail data used is in form of a relativéex (retail-worthiness), on the basis of
average sales. The aggregation level is flightifpe¢iowever, as this level of detail

would obtain no permission to be published from tlaa owners, the information

presented in this paper had to be aggregated aurrg-specific level (see Table 4).

Nevertheless, for the improvement process (algoriind simulation software) the

flight-specific level of detail has been applied.

poe. || counn Relative retail Pos. | Country Relative retail
worthiness (%) ’ worthiness (%)

1 | Korea, Republic of 486.5 63 | Sri Lanka 101,9
2 | Kazakhstan 428.7 64 | Argentina 101.2
3 | Russia 393.0 65 | Grenada 100.8
4 | Uzbekistan 381.0 66 | Canada 100.3
5 | Nigeria 299.9 67 | Cyprus 99.0
6 | Belarus 299.5 68 | Trinidad & Tobago 97.0
7 | Azerbaijan 280.5 93 | Luxembourg 45.3
8 | Ukraine 275.1 94 | France 44.1
9 | Libya 258.4 95 | Pakistan 42.2

10 | lran 257.5 96 | Spain 39.5

11 | Japan 255.1 97 | ltaly 36.6

12 | Taiwan 253.5 98 | Greenland 343

13 | China 251.8 99 | Belgium 33.7

14 | Vietnam 245.3 100 | Netherlands 31.0

15 | Serbia 244.5 101 | Germany 30.1

16 | Turkmenistan 239.2 101 | Kosovo 29.2

17 | Algeria 222.4

18 | Seychelles 201.9

19 | Moldova 195.8

20 | Tuvalu 190.9

21 | Ethiopia 190.8

22 | Romania 188.9

23 | lraqg 184.9

24 | Latvia 177.6

25 | Brazil 173.4

Table 4: Retail-worthiness of countries (selectiomgt Frankfurt Airport in 2007.

An initial analysis of the data shows that occaaliyrthere is a considerable bandwidth
in the flights’ individual retail-worthiness to theame country of destination. For
example, a flight to New York may be at 180% ofrage retail sales, whereas a flight
to Dallas achieves a rating of e.g. 300%. As meetio above, the data provided
contains information on a flight-specific level. @ury-specific data is simply the
weighted average of all flights to that country.

However, there is a drawback regarding the dataigeed: Due to the fact that the time
frame is not the same as used with the operat{@ctlial and seasonal) flight data, and
the absolute retail figures are derived from anmapbrts, instead of directly from the
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same data source of retail-worthiness figures,mpasison has to be drawn with care
So, an absolute statement regarding the actual retlts in respect to operations
cannot be drawn. This needs to be taken into a¢couhe interpretation of the results.

Nevertheless, for the purpose of research theptataded is a test environment, which

is still close to real conditions. It may be duethe different time frame (retail data is

from calendar year 2007), and certainly as well ugata inconsistencies that for some
of the flights in the operational data no counterpathe retail data could be identified.

In such a case (within the data cleansing prodeghjs to the same destination airport
have been taken to determine the retail-worthinésise flight in question.

In case no flight with the same destination coutdftund, the country-specific value
was applied. There has been no case of a flight ifr@uded in retail data) to a
destination in a country for which no retail-wortess was known. Within the data
cleansing process much effort had to be put inkoctirrect representation of countries,
because much inconsistency on a logical basis weterrdined (e.g. different
representation of former Soviet Union countriegdtail data compared to operational
data).

However, the retail data provided allows furthere us analysis and simulation.
Furthermore, the anonymous nature of the informapimvided should encourage the
application at different airports.

As introduced with the conceptual research modeThapter 3.3, the rule set plays a
vital rule for the overall result. The next chapdescribes this in more detail.

3.4.4 Rule set

Very often business rules are not explicitly defirer written down somewhere. For
example, many shops prepare for passengers byvotisdine information provided on
public flight displays. The preparation may be ampée as to re-arrange shelves
depending on the next major flight to be expectelihhtly different, in operations,
business rules are often stored in IT systems amdférmally noted in operational
directives (or similar). The better these two s#tbusiness rules are harmonized with
each other, the smoother and more successful lmgssmé be conducted. The planning
task will try to identify competing rules and piitaze their application. Rules may also
be complementary to each other (e.g. successflicappn of rule 1 will allow rule 2 to
produce better results). The core business of eepsousually follows rules that are
indifferent to those of another processes’ corenass.
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No explicit data on rules has been provided fronthiad party. However, for the
algorithm and its simulation a set of rules anduagstions will have to apply. The
details on that will be explored in Chapter 4.2.2.

3.5 From conceptual research model towards a quantitatie model

By nature, the conceptual research model is justiBp enough to describe the overall
system, its elements and relations. In order taltde to verify the statement (H.1) the
model needs to be quantified. Therefore, the caneépesearch model is transferred
into a quantitative model. The main element to éeweined is retail sales in different
scenarios. The base scenario describes an alloctad is operations-favoured. The
other scenarios will be retail-favoured with a moim set of operational rules to be
considered. Some of the operational parametershencktail parameters will be altered,
in order to identify changes in retail sales.

Thus ‘retail sales’ is the core element that ndedse quantified. The different business
conditions will be coped for by the gate allocatadgorithm.

The following elements determine retail sales (&he model:

P

Sor
(§al eSQuty Eree)

Forr
( Factorpuy pree™ retail )

FELIGHT
( FactoreLight-specific)

Farea
( EaCtorRetaiI AREAspecific)

Number of passengers on a flight.
Average duty free spending of a passenger.

A factor, which expresses the relation of duty fsakes to overall
retail sales (including specialty retail, and fdbtheverage).

As the retail data provided only accounts for dirge sales,
there needs to be a factor in place to model ovetail sales.

So, Spr andFper cope for the overall (average) retail spending of
a passenger.

A factor, which expresses the flight-specific retahaviour of
its passengers.

Each flight (same flight number throughout the otaton)
shows a specific retail spending behaviour (retaitthiness).
FrLicuT expresses this.

A factor, which expresses the location-dependentailre
performance of a gate (belonging to a retail area).

Gates within the terminal building are grouped irgtail areas.
Each retail area has a specific sales performance.

Farea expresses this and contributes in addition to the
aforementioned factors.
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Sales for any single flight {5cu7) is the product of the factors above, wh&ge and
Foer In combination describe the average retail spegﬁaimut still regardless of the
flight number and the location where the flightlkbcated at. This is then coped for by
FrLient andFarea. As also those values have been defined and deaisfactors sales
can be described as:

Srricnr = P Spr Fprr Frricur Farea (EQ.1)

Usually, there will be one or more flights to béoehted at a specific time. For this
reason a day has been divided into 288 time inemach representing 5 minutes of
time. The number of flightsnfE) per interval is basically determined by the ftigh
schedule for that day. Therefore, sales for a sitigle interval would be:

nF

Sinterval = Z(P Sor Fprr Frricar Farea); (EQ.2)

=1

The gate allocation algorithm’s task would be tocmmze sales under the constraints of
a specific scenario. Therefore, the sales resw@hamproved time interval is:

nr
Sinterval(max) = Maximize <Z (P Sopr Fprr Fricur FAREA)i) (EQ.3)

=1

Consequently, a day’s improved retail sales figuesg be expressed as:

288 nF
S day(max) = Z Maximize (Z (P Spr Fprr Frricar FAREA)i) (EQ.4)

™ In consequence, the as long as produ@pfand Fprr represent an airport’s figure for passengers
average retail spending, the individual factorslass important. However, they may be used, in case
only duty free sales data would be available.
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Applied to the period of time that the researchigubinvestigates, wherestart = start
date, i.e. 2006-03-26, andebd = end date, i.e. 2007-03-27, the sales figurg &S
expressed in the conceptual research model woaldlib:

Dend 288

nr
S,= Z Z Maximize <Z(P Sor Forr Fruicur FAREA)i) (EQ.5)
t

d=Dstart \t=1 i=1 d

The conceptual research model claims in (H.1) $hat S, where $ represents the
sales result based on actual allocation (i.e. etailffocussed). This leads to the
quantitative research model:

Dend 288

nF
Z Z Maximize <Z(P Sor Fprr Frricur FAREA)i)
t

d=Dstart \t=1 i=1

Dend 288 nr
> Z Z Actual <Z (P Sor Forr Fruicur FAREA)i)
i=1 t

d=Dstart \ t=1

(EQ.6)

d

Finally, it has to be mentioned that there may beemtial inter-dependencies between
FrLient and Fagea. For example, may a flight with a lowg eyt be ‘developed’
towards a higheFg, gyt When allocated in a retail area with a higtkea (nothing else
changed)? And may a retail area with |6kea be ‘developed’ towards an increased
Farea When only flights with high~r eyt would be allocated to its gates (nothing else
changed)? Such inter-dependencies may exist, luhatr further investigated in this
thesis.

[ALIGNMENT ASPECT]

It is tried to model the real business world byniiiéication of relevant data and thus
enabling any potential IT solution to produce maoneaningful output compared to a
situation with pure artificial data (compare, Figal0, (3) and (5)). The quantification
of the conceptual research model supports determimaof retail sales, and thereby
supports performance measurement (compare, Figoy€6)).
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The next chapters describe the approach to deteramnmproved Sas derived from
the research model.

3.6 Approach to determine improved solutions

As discovered above, the model aims to maximizedtasl result of flights in a specific
time interval. Given a certain number of flights éach intervdf and a maximum

number of known gates, the improvement task isrnd the best possible (and valid)
combination.

3.6.1 Type of problem and mathematical considerations

In addition to the general problem description ina@ter 2.3 the following helps to
better understand the specific challenge withirs thaper. The task is to solve a
combinatorial optimization problem within discretgathematics. The following may
describe the dimensions of the possible solutiacepand suggests a way to reduce
solution space considerably.

Usually, there are up to 11 flights scheduled fepatture within a single time interval.
Those flights may be allocated to any of the pdesib3 gates.

So, at first sight there may be as many solutichpassible permutations. At second
sight, it has to be clarified that a flight will lgnbe allocated once (and only once) at
one of the 153 gates within a specific time intéria addition, the sequence of the
elements does not matter. This defines a sub-seémhutations, called combinations.
Of course, depending on the period of time thafightf remains at the gate (for
turnaround and / or boarding) such a gate wouldbsotwvailable to other flights in
consecutive time intervals until the flight lefetigate (and a potential buffer time would
have elapsed).

Consequently, the number of 153 gates will decreagle more and more flights
already being allocated. In order to cope with bess requirements, many of the
constraints (like aircraft size vs. gate size,aalie membership) will further decrease
the possible number of gates. Finally, a certamlmer of eligible gateswill remain as
candidates for allocatioff.

2 Deviation from the (reference) flight schedulédse kept to a minimum.
3 This is similar to the approach of Murty et £008).
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However, the solution space is still very large ¢omputational solving, because the
number of potential solutions to be looked at imi® of their retail result seems to be
calculated according to the general formula:

n n!
W= | = .
* (k) kl(n — k)!

Where:
C is the number of combinations from a set
n is the number of possible gate-flight allocatioaschoose from (i.e.
the product of: for each flight all possible gates)
k is the number of gates to be chosen (i.e. numb#igbts that need to

be allocated within a specific time interval)

As the definition of combinatorial problems tendsislead, if not too familiar with it,
a simple (often-used) example will be transferethe gate allocation problem.

The example is the calculation of all possible comrations of a five-card hand taken
from an Anglo-American style fifty-two card-deck.

The number of combinations would be:

__(52\ _ 52! _
C= (%) = 5= = 2:598,960.

In order to apply this to the gate allocation pesb] the figure of 52 needs to be broken
down into its factors of 13 cards per suit. Fig@&eshows a first translation into the
research problem’s context:
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Figure 34: Card-deck example transferred to gate &bcation context (1).

For the combinatorial problem this would lead tea&ue for n of:
n = 11 flights -153 gates = 1683.

So, for a single time interval, in worst case (né83, k = 11) the number of
combinations would be:

C= __(ae83)! 3.9274226487240218209005140924565e + 4700.
11!(1683—11)!

Actual flight data more often shows a case liks {hir 9-65 = 585, k = 9):

— __ 585! = 20,786,604,884,463,688,985.
9!(585-9)!

Assuming that only half the day so many flightsp@& interval) would need to be
allocated, there would still be 144 intervals, lioig
2,993,271,103,362,771,213,840 (combinations) aflacationsper day

Keeping in mind that 364 days within the two flighilan seasons are to be looked at,
this approach does not promise to be feasiblerma®f computing power available.

However, most importantly, this approach would Im@tcorrect and valid.
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The abovementioned transfer to the research coniesk¢ads in a certain point: a valid
5-card hand may very well be 5 to 9 of clubs:

b 4 b b :-"l‘l

» & & b H v

L AR B N B R AR HEE B

Figure 35: Card-deck example transferred to gate &bcation context (2).

However, in research context this would mean thpbssible flight-gate-combination
would be something like flight #28 at gates B4, Bb, B7 and B8 at the same time.
This of course is not possible (nor is it allowedmakes sense).

For the correct representation of the problem tivelinatorial rules have to be applied.
Therule of productstates that for x possibilities of performing Adalior y possibilities
of performing B there are x-y possibilities of peniing both under the condition that A
and B can be performed at the same time (so thgtate not mutually exclusive, which
would mean either A or B can be performed, buthoh’).

Applied to the research context this would mean:

For each flight to be allocated, exactly one gatea(time) out of 153 gates needs to be
chosen. With 11 flights and 153 gates this resnotts

153"=1,075,488,420,943,298,174,695,497 combinations.
With 9 flights out of 65 gates, it still leads to
65’ = 20,711,912,837,890,625 combinations.

Although this is already far less than before (agpto the factor of 1,000), it is still too
huge for ordinary computation power.

For this reason, the possible solutions spacedbd teduced.

The goal is to find the optimal valid (i.e. undéetconstraints given) combination of
flights and gates. Hereptimal means to achieve a high retail result. As intrztl
above, the latter depends on the retail area, wdittight is allocated to (and thus only
indirectly on the gate itself). This simple chamyemises to reduce solution space to a
large extent. As there are only seven possibldl rateas (R1-R7), the corresponding
number of combinations per time interval would be:

™ In such a case the rule of sum would apply.
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Number | Number of combinations

of flights
11 7 1 11,977,326,743
10 7 10 282,475,249
9 79 40,353,607
8 78 5,764,801
7 77 823,543
6 7° 117,649
5 7° 16,807
4 74 2,401
3 73 343
2 77 49
1 71 7

Table 5: Number of potential combinations in (initidly) reduced solution space.

A day with just 144 intervals with 9 flights woulthen require 5,810,919,408
combinations (and 2,115,174,664,512 for all 364sayo be generated, tested for
validity and calculated for revenue. However, dispiis enormous reduction in the
number of possible solutions, it still constitue®urden to compute them. In addition
to that, the objective to determine variables thHuence the result requires different
scenarios to be tested. In consequence, the camgpeffort would need to be multiplied
by the number of scenarios.

The means chosen to overcome this challenge aresdisd in the next two chapters.

> Decimal notation has been chosen where possiblvoid ambiguity in naming convention (e.g.
1,240,565,629,343,040 in American system would fygr@x. 1.2 Quadrillion, in British system it
would be approx. 1.2 Thousand Billion), and fortbetmagination compared to scientific notation.
(Am: Thousand < Million < Billion < Trillion < Quadlion < Quintillion <..;

Br:  Thousand < Million < Thousand Million <ilBon < Thousand Billion <Trillion-...)
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3.6.2 Heuristic approach versus deterministic approach

Previous research on the gate assignment problata gtat good results (especially
with a multi-objective function) have been achievesing heuristics (e.g. Haghani and
Cheng, 1998). So, at the beginning of the resganmgject a heuristic approach has been
followed, implementing the improvement part of hetales by means of a genetic

START
<
v

initialization ‘

¥

selection ‘

. 4

crossover ‘

Y

mutation ‘

L)

insertion ‘

Y

stopping
criteria
met?

YES
Y

END

Initialize
population

selection of
individual
for mating

mating of
individuals and |
production of
NO children

Mutation
of children

Insertion of |
children into
the population

Test for stopping
criteria (solution

good enough,

calculation time
expired, etc.)

Figure 36: Flowchart of a basic genetic algorithm.

algorithm (GA). In general, with such

an approach relatively good solutions
can be found in a short (or defined)
period of time. However, the solutions

found may not be the optimum result.
The basic GA usually follows an

approach as outlined in Figure 36. The
solution to a problem is called a

chromosome. Each chromosome has
different genes. The value of a gene is
called an allele. A population (i.e. a

generation) consists of many

individuals (chromosomes). The

genetic operators (selection, crossover,
insertion, mutation) generate (or breed)
a new generation. The fitness of the
generation usually is one of the

stopping criteria for the algorithm. The

coding of a chromosome is often

represented by values of ‘0’ and ‘1’.

However, as this would only describe the genotypés important to define a ‘real
world representation’, called a phenotype. For gdamthe value (allele) of ‘1’ on a
certain gene of a chromosome may indicate that ‘@16’ is occupied. In order to
implement such a GA in software, the respectivecgdares for the major steps as
outlined in Figure 36 would need to be developedcdBise of the complex validity
checks of a solution and the revenue calculationas not feasible to use standard GA
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packages. A trial has been conducted using a Mitr@xcel-based GA add-ii The
pre-processing and coding into the genotype has ltkme using self-developed
software. Then an automated hand-over to an Exweladsheet has been initiaféd.
Within Excel the add-in and some self-written VBA&ode generated a possible
solution by means of the GA. The result was themdbkd back to the custom software,
which translated the genotype backwards into a @iyee. Finally, validity and revenue
of the suggested solution have been determinedortumiately, the inter-programme
communication by means of OLE (and also by meana shared file) took far too
much time to produce results. A complete develognoéra specialized GA package
with specific genetic operators and rates for momaand crossover would have had to
be developed as no ready to use packages or supabgramming libraries could be
found/® But as the objectives of this paper require a lesahvironment for scenario
simulations, a more feasible way had to be looked f

With further reduction of the solution space orhwdtepwise elimination of possible

solutions that do not promise to be valid or to ioye the so far best solutions, a
deterministic approach was looked®&tThe basic difference towards a heuristic
approach is that each possible element in theisnlgpace is considered. Thus at the
end of such an algorithm the result can be destiibeefinite terms.

Nevertheless, in order to minimize processing tithe, algorithm uses an optimistic
approach to determine the solution. Such an apprbas not been seen before, but
found useful in the problem’s context. The nextpthadescribes this in detail.

76
7
78
79

Product called: Evolver.

Hand-over was realized by means of COM automd{irE).

VBA: Visual Basic for Applications is a Microsdfiffice internal programming language.

Note: There are both free and commercial GA pgekavailable. But either the price was too high,
the implementation turned out to be too complicatgiden the time constraints) or they did not
support the Windows programming environment (ughhgs).

8 Similar to a branch-and-bound approach.
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3.6.3 Deterministic algorithm for retail-oriented gate allocation

In reference to the gate assignment problem (GAd&&sification within the literature
review the proposed solution is characterized gufa 37:

Sequential assignment

Assignmentmethodsl Parallel assignment

Problem-oriented group assignment |

| Mathematical programming approach |
¥

Problem solving method Heuristic-based approach

Knowledge-based approach |
1

Single-objective

Qverall objective: Retail sales

Aircraft size vs. gate size

Airline alliance gate preferences
Gate inter-dependencies

Passenger volume within a group
of gates (i.e. retail area)

GAP Multi-objective

Objective function Constraining factors

Number of passengers on a flight
Retail-worthiness of flights

Sales performance of retail areas

Often used
objectives

Time window | Plannm; Ehase

Real-time operations

| static time buffers  But with 364 days
Cope for uncertainty of actual data

\ Flexible time buffers
Figure 37: Proposed solution (framed branches) witih GAP classification.

The problem-oriented group assignment method has lbbosen, because firstly the
sequential approach would not have left any roomnfprovement and no strict order
(as defined by this approach) was given within €aok interval. Secondly, the parallel
assignment method would waste computing power (bpecessarily expanding
solution space) because of the problem’s naturgn@ro assign a flight at e.g. 11:55
and at 16:20 concurrently is not necessary. Sajcird the parallelism to a 5 minute
interval, and working on those intervals in a timee order, classify the approach
being a so-called ‘problem-oriented group assigrinresthod’.

Regarding the problem solving method a heuristpragch would have been as valid as
a deterministic approach. For reasons as outlinetthe previous chapter, basically a
deterministic (mathematical programming) approaels been followed. In order to
produce ‘closer-to-real-life’ solutions, expert kviedge in form of many constraining
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factors have been incorporated in the solutionifigdorocess. This is referred to as
‘knowledge-based approach’. A good example of sexghert knowledge is the ‘gate
inter-dependency’. This simply means that a cergaite is only usable when a defined
dependent gate (usually in direct neighbourhoodhas occupied. Another example
from within the objective function constraining fars is the retail-worthiness of a
flight (as already explained in Chapter 3.4.3 aricbduced a&r cut in Chapter 3.5).

Additional objectives might have been considered. (@rport business lounges), but at
the same time would have reduced solution spacereidre, only the most influential
ones in respect to retail sales and gate allocdtame been considered. Customer (i.e.
airline) wishes have been summarized in the aldande (Chapter 3.4.1, pre-last
paragraph).

Furthermore, it needs to be mentioned that becatisbe fact that a whole year of
actual flight data has been used, also any chifigbt in that time has been considered
in the process.

The algorithm addresses solution finding for exacotie day. In order to calculate many
days, it simply needs to be run once per improvénoamdidate (day). The basic
assumption is that there is a fixed flight schedwdich is not altered prior to the
allocation process. In a case within the allocafwacess, where flights cannot be
allocated as requested, they will obtain an ETDctvis later compared to the STD.

Flights that could not be allocated during a dagl&twill lead to a corresponding result
of the algorithm (‘no successful allocation possipIThis would indicate that the flight
schedule may be too tight, too few gates were abkilor too many restrictions have
been put into the rule-set. In such a case allocatill abort and a re-design of the
flight schedule is suggestét.

8. In the case of Frankfurt Airport’s traffic thigddhot occur.
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The algorithm basically consists of three phaseb applies an enumeration type of
approach:

Phase one does pre-processing fike:

Determination of flightsthat need to be allocated in the time intervab&
improved. This comprises flights scheduled in therent time interval and
flights that may not have been allocated in thevipres interval(s).

Determination of those gatesvhich arestill available in the current time
interval. Due to the nature of the algorithm (timise strictly moving forward,
never backwards) a gate will always be availabhiglenough once it has been
detected available in an interval. A gate can bavaitkable for many reasons.
This will be discussed in Chapter 4.2.2 (standasdimptions, rule set).

Determination of those gatewhich areeligible for each of the flights. A gate
can turn out to be not eligible for many reasorntsis Too will be discussed in
Chapter 4.2.2.

Determination (i.e. calculation) of revenutr any possible flight—-gate—
combination (and for flight-retail area—combinajion

Phase two conducts the core combinatorial taskchwtdnsists of:

Production of solution candidates omedail area basis As mentioned before,
production of solution candidates on a retail dpasis considerably reduces
solution space, but at the same time introducésteelement of optimism to the
algorithm. This is because there may be an availghte in a retail area, but as
more than one flight may find a certain retail atede the most suitable one,
there may be not enough free gates in that retaé dor all flights to be
allocated.

Storage of a certain number of the best solutiorickates in a solution stack.
The stack has been sized 5000 elements, which ntleans descending order
the best 5000 solution candidates will be testedafincation on agate basis

later. The number of possible elements in the slustack basically describes
the level of optimism to find a valid solution. Thegher the number the less
optimistic (i.e. more pessimistic) solution finding appraised to be. For
example, a stack size of one element (most opichisbuld mean that only the

8 Determination of gates in phase one is similavitoty et al. (2008).
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best solution would be stored and later on (in plthsee) tested for allocation
on a gate basis.

» Limitation of processing time. The combinatoriaskawas constraint to 60
seconds per interval. This means that no more amatibns will be produced
after that time will have elapsed. This allows mmgnthe algorithm unattended
(i.e. not risking to wait endlessly in case of acatled combinatorial explosion
when for example 20 instead of 11 flights would ch@flocation in a specific
time interval). This introduces another elemend@timism to the algorithm.

Phase three does post-processing like:

« To try an initial gate allocation for the suggested optimum combinatipiofs
flight and retail area. In case no combination leé solution stack could be
allocated, a second iteration without the constrafralliance membershipis
tried 34

* Block any gates in a retail area that would bedmavded by passengers in case
additional flights would be allocated there (a gtz value of 1.5 square meters
per passenger in gate hold room has been afiplied

8 This rule turns an allocation trial invalid inseaa flight of a member airline of an alliance vebbe
allocated to gates not associated with that albamtowever, in simulation runs this situation did
occur in one scenario only.

8 Not modelled into the Nassi-Schneiderman-diagi@measons of overview and simplicity.

% |ATA recommendations: 0.6 to 1.4%rfor gate hold rooms and 1.0 to 2.7 for long term waiting
space (Kazda and Caves, 2000, p.253).
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Figure 38 shows the above-described basic algoiithiassi-Schneiderman notation:

IFOr each record in the data set of a day

For each time interval per day (1..288)

Determine flights to be allocated in current time interval
Add to those flights not allocated in previous time interval
Determine available (i.e. not yet allocated or blocked) gates in current time interval
For each flight to be allocated in current time interval

Determine eligible gates for that flight

Any eligible gates found ?

YES NOJ
Determine all eligible retail areas for each flight
Determine revenue for each given flight / retail area combination Store flights for consideration in next time interval

Determine revenue for each given flight / gate combination

Determine possible combinations of flights / retail areas

For each of the best combinatons try a gate allocation (descending order: revenue)

Allocation successful ?

YES NOJ
Commit transaction (with highest revenue) Rollback transaction
Avoid passenger overload in that retail area Store those flights for consideration in next time interval
(i.e. block gates in retail area for allocation in next time interval)

Figure 38: Algorithm for gate allocation, top level

In order to appraise the quality of the solution, iaternal variable sums up the
difference between the retail results of the comtiom allocated and the best
combination of the solution stack. This sort of ogipnity cost indicates how much
additional money could have been earned in caseigbngates would have been
available (or fewer constraints would have beenliegp Nevertheless, under the
conditions given always the optimum (feasible) corabon is allocated.

The modular structure of the algorithm allows fodi&erent implementation of the
combinatorial part. For example, it would also lesgble to fill the solution stack with
combinations, resulting from a heuristic approaamother possibility would be to fill it
on a gate basis (instead of retail area basis) avitihen possible reduction of solution
stack to one element only.
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The implementation of the algorithm forms part loé simulation environment, which
will be introduced in Chapter 3.7. Being an impottelement of this research work, the
source code, is provided in Appendix A.

Due to the fact that the source code comprisesaletvwusand lines, it may be difficult
to browse through in this paper version of theithes

Hence, for convenient access, Table 6 guides thderetowards the corresponding
sections of the algorithm’s core parts. The namlesuonctions and procedures are
similar to those in the diagram of Figure 38.

Function or procedure page
OPTI_Run() 242
OPTI_FindSolution() 243
OPTI_Determine_FlightsToBeAllocatedInTimelnterval() 261
OPTI_Determine_AvailableGateslIninterval() 260
OPTI_DependendGatelsFree() 267
OPTI_Determine_EligibleGatesForFlight() 261
OPTI_IsValidGate() 261
OPTI_Determine_EligibleRetailAreasForFlight() 263
OPTI_Determine_RevenueForFlightinSpecificRetailArea 0 P63
OPTI_Determine_RevenueForFlightAtSpecificGates() 26 4
OPTI_Determine_MaxTheoRevenue() 276
OPTI_CombiTwoElements() [ with recursive call] 250
OPTI_IsValidRACombi() 268
OPTI_Avoid_RetailArea_PAX_OverLoad() 275
OPTI_BlockGatesInRetailArealnTimelnterval() 276

Table 6: Directory to source code of algorithm.
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In order to explain the process of combinatiorhim tesearch context, the following will
serve as an exemplary run:

* There are 7 retail areas given (#1 to #7).

e There are 3 flights to be allocated (#21, #28, #32)

» Each valid combination results in sales (intersectf row and column in the
tables below).

As learned in the chapter about the mathematiceakdraund of the problem, the
number of combinations would bé 3 343. So, a total of 343 possible combinations
would enter the solution stack. But due to the reatf the research problem, (and as a
further means of reduction in solution space) dh eligible (instead of the available)
retail areas will be allowed to enter the combinatesolution finding process. Thus the
possible number of solutions will be less than tfat standard combinatorial problem.

ELIGIBLE RETAIL AREAS

1 2 3 4 5 6 7
21 | --- | ---|---|--- 55 27 37
28 19 17 28 | 101 7 55 66
32 7 5 10 120 | --- | --- | ---
Table 7: Combinatorial example (1): reduced solutiorspace.

FLIGHT

According to the rule of product in the situatiagaven in Table 7 there will be
3:7-4 = 84 combinations.

The bold figures indicate the retail area with kiighest results for each flight. In case
there were enough free gates in these retail ateaspmbination of

flight #21 in retail area #5 ; flight #28 in retaitea #4 ; flight #32 in retail area #4
would produce the highest revenue.

The combinatorial search would need to scan thrahghcomplete solution space as
indicated in Table &

511 |521 |531 |541 |.. |571 |611 |.. [7-71
512 |522 |532 |542 |.. |572 |612 |.. |7-7-2
513 |523 |533 |543 |.. |573 |613 |.. |7-7-3
514 | 524 |534 |5-4-4 57-4 | 6-14 7-7-4

Table 8: Combinatorial example (2): retail area comiations.

8 Note: in a recursive implementation, the solutimeration would start at the end with 7-7-4. From
that point all prior recursive calls will be terrabed in reverse order of calling, and thus buildimg
individual solutions (see also below).
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The grey highlighted combinations from the abovetare shown with their respective
sales result in Table 9.

5-1-1 5-2-1 5-7-1 6-1-1 7-7-1
55+19+7= | 55+17+7= 55+66+7= | 27+19+7= 37+66+7=
81 79 128 53 110

Table 9: Combinatorial example (3): resulting retailsales.

As mentioned before, the maximum retail sales guould be produced with the retalil
area combination as shown in Table 10.

5-4-4
55+101+120=
276
Table 10: Combinatorial example (4): optimum combingion.

Given a solution stack size of only 10 elements, X8 best combinations (in terms of
highest sales result) would then be returned te@liaree of the algorithm as described
above. The reason is found in the way eligibleiret@as are determined. An area may
only be eligible if at least one gate is availablethat retail area (and the other
constraints are met). However, in case exactly gate is available, but two flights
would need to be allocated to it, a conflict ariges mentioned before, this trade-off for
reduction of solution space is addressed by thetisal stack. Additionally, phase two
of the algorithm addresses this issue in a waydl@mbination is only entered into the
solution stack, if there are as many free gatea retail area as there are flights that
require gates in this same retail area.

As learned from the above example, it would be iptesgo run in loops through the
solution space. However, as the degree of nestifigrs] a varying number of loop
levels (and iterations at each level) would neebdeamplemented in software. A more
elegant way to describe and implement the aboveclse# the solution space is by
application of a recursive approach.

The same way a factorial number can be calculat¢d Wways, the phase two of the
algorithm is implemented in a recursive manner.
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To outline the two different approaches possiblhl& 11 provides an example for the

calculation of the factorial of 3, where 31 =3-2=6.

A recursive approahwould define it as 3 times the factorial of 2! £33 - 2!)

85

Iterative approach

Recursive approach

FACTORIAL (3)=3-2-1

FACTORIAL (3) =3 - FACTO

RIAL (2)

n:=3
f := factorial(n)

n:=3
f := factorial(n)

function factorial(n)
t:=n
fori:=t-1to 1 step -1
ti=t*i
nexti
return t
end function

function factorial(n)
if n<=1 then
return 1
else
return n * factorial(n-1)
end if
end function

recursive call
with updated
parameter

Table 11: Pseudo-code for different implementationsf the factorial function.

Most important in definition and implementation dcursions is that the end of a
recursion has to be defined and that it is detegtied to the next recursive call.

In the factorial example this would be the situatid 1!=1 and 0!=1.

With the aforementioned in mind, Figure 39 presemtBow chart of the recursive
implementation of phase two of the gate allocatitgorithm. In that phase the reduced

solution space is searched in a recursive (antymgtimistic) manner.

87 An implemented recursion basically means thaination calls itself.
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The initial call (to the START entry point) is camtted from within phase two of the

# Flight data,
» Total number of flights in interval

START
Combi Elements # Current number of flight
3 & Temp. revenue (from previous call)
o Temp. retzil areas (from previous call)

l

Temp. Revenue = Revenue value upon function call
Temp. Retail areas = Retail areas upon function call

gate allocation algorithm.
. PARAMETERS:

Still a flight to
be processed ?

NO
{i.e. 2 next solution— Determine revenue of solution

Rill a retail area
to be processed
for that flight ?

has been built)

END OF
RECURSION
(2: consecutive )

YES

|

Is revenue
higher than so
far highest one?

Add a retail area to combination
{incl. its revenue value) to
current values of:
Temp. Revenue and
Temp. Retail areas
YES

At least as many free
gates as occurrences
of specific retail area
in possible solution?

Increase counter for
current number of flight

. RECURSIVE |
CALL
—_—
J YES
S - \
T LY
END OF =
RECURSION oeate neft Store solution in stack
(1: initial) il ¥ ('TOP 5000')
'y 1
i _*ﬂ
1
I START
[} Combi Elements
'l {mext instance)
]
I
¥
I
i
]
I

-

END | ’
Combi Elements | ,"
-

back to previous
instance
Figure 39: Algorithm to compose an allocation (rectsive search of solution space).

After having returned from the initial recursivdldavhich will be the last one to close)
the recursive implementation of the combinatoredrsh algorithm hands over control

back to the calling point, which was in phase tWthe gate allocation algorithm.
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As defined, the algorithm performs recursive caflgself until the last flight is reached
(dotted lines in Figure 39). So a first retail angth be determined. Starting with the last
flight, then a second retail area will be chosentfe pre-last flight and so on. Each
time when stopping-criteria are met, a recursiotlseand control jumps back one level.
Within this level then the values are still the sacompared to the moment in which
control had been handed over to the level it jegirns from. This way a solution builds
up ‘from the tail’. Solutions, which are both valahd ‘fit' enough, will enter the
solution stack. This stack is available to theinglifunction in phase two of the gate
allocation algorithm.

With the implementation of the above it would beeomossible to run complete
allocations with different settings. In order totel# potential sensitivity of certain
parameters a systematic approach was necessampteCHla2 will discuss the different
scenarios in detail.

[ALIGNMENT ASPECT]

The previous chapters aimed to provide the founddtr an IT solution that is capable
of producing desired output in an environment, Wwhias as little requirements as
possible regarding computing power in order to ke®gestment cost and operations
cost low (compare, Figure 10, (4) and (5)).

However, in order to be able to conduct simulattans, an appropriate simulation
environment needed to be developed. As this cotssita major part of the research
work undertaken, the following chapters specify tinelividual elements of the
simulation environment, its implementation and gehprocessing characteristics.
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3.7 Simulation environment

As the term simulation is subject to misleadingeiiptetation a brief outline of its
meaning in the research context is given below.

The method of simulation (by means of the simuratemvironment) will be used to
analyse the conceptual research model (using eiftescenarios for a sensitivity
analysis). The latter is an abstract system sulige@nalysis. As a first step in this
deductive approach the conceptual model was refiowdrds a quantitative model. In
order to gain insight regarding that model, itsividual elements will need to be
analysed. Any knowledge gained from those indivicdaspects may help to explain the
model itself®®

It is advantageous to use simulation in a situat#bere sole theoretical treatment of a
guestion would lose transparency or is simply irofcal.

This paper understands simulation as the numesicaly of the quantitative research
model. Visualization of simulation results is not care part of the simulation
environment. As most often used in an airport cdfitea discrete, event-driven
simulation model is applied within this research.

The objective of the simulation environment is &present the quantitative research
model. It has to be able to generate output depgrwh different input parameters. It is

aimed to use it as a kind of ‘research workbenahd explicitly not to be a product of

its own. More specific requirements are listed belo

» Ability to produce output in an acceptable amountiae on standard personal
computer hardware.

* Ability to run different scenarios independentlyrr each other on the same
machine (or to split a scenario into several partd merge the results after
simulation runs have finished). In case of a mldtgore processor make use of
all available cores for the simulation task.

« Allow for different data sources as input.

* Produce output that can be worked on with any stahsgoftware (e.g. Excel).

* Enable remote administration from anywhere in tlogldv

« Does not cost any money (except for own developretalit) to operate.

8 This in return would then be an inductive apptoac
8 Compare also Cheng (1998, p. 226-227).
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With the requirements in mind, a general architectf the ‘simulation workbench’ has
been designed.

3.7.1 Components

The architecture follows the basic principle of utf Processing Output.

The input source can either be in form of datssfidee be manual input for information
like dates of the simulation time frame (i.e. stiate, end date).

Figure 40 shows the basic structtfte.

Display progress of
simulation and reports,
warnings, error
messages

dates

i i
[ ]
1 1
1 ]
1 ]
1 1
1 ]
[ ]
1 1
] 1
1 ]
[ ]
1 1
[ ]
1 []
1 1
1 1
1 1
1 1
i i
parameters 1 1
1 1
! data manipulation ! Simulation reports
! simulation |
! reporting !
1 1
Stored data i i
schedules (actual, plan) H H
simulation parameters i i
simulation results H i
administrative data 1 i
E E Stored data
i I schedules (plan)
! I allocation plans
i ! simulation parameters
i i simulation results
i E administrative data
i i
] ]
! s
INPUT PROCESSING OUTPUT

Figure 40: Basic architecture of simulation workberh.

Derived from the Airport Information Model (see Qe 3.2.5), the simulation
software needs to comprise those elements necessapynpute scenarios as described
in the quantitative research model. In additioeyéhis data necessary for internal tasks
of the software. These tasks include checks os filged, user-modes, or number of
concurrently started instances of the software.

% A detailed description of the software architeetwith all functions and procedures explained \doul
be beyond the scope (and not in focus) of this papevertheless, the core part has been introduced
in form of the gate allocation algorithm. The s@ioode is provided in Appendix A.
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So, basically there are three core categoriestafttie simulation workbench processes:

+ reference data,
e working data,
* administrative data.

Additionally, in a fourth category there is variodata generated for output (reports,
messages on display). Figure 41 visualizes thggeater detail.

Administrative Reference Working
data data data

* initialization data * wing span codes + actual flight data (summer season)

* activity log * airline codes + actual flight data (winter season)

* project notes * airport codes + seasonal planning data (summer week)
* error queues * airline alliances + seasonal planning data (winter week)

* gate infrastructure
* retail area (definition)
* time index

OAG flight numbers and destinations
DF factor (country-specific)

DF factor (flight-specific)

+ average ground times per aircraft type

Output (data) * DF<-->retail factor

enerated gates used
) heat category (def)

retail area factors
* various output (on single fields) * revenue per pax

* GANTT views (display)

* heatmap (data),
graphical heatmaps

+ allocation plans

* flight schedules with
allocations and retail data

* reports on summarized data

Figure 41: Data categories in simulation softwareémplemented as flat files.

optimization (scenario) parameters

In order to comply with most of the simulation wbénches’ requirements storage of
data has been implemented in form of flat texsfil€his allows for easy access directly
by the software, and for easy generation of mutipistances with no additional
administrative overhead and no additional run-timeerhead’ However, in a
professional production environment the use of lwkga management systems is
encouraged for reasons of internal data integntya&ccess security.

L And of course no additional cost is generated.
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Further, the degree of normalization chosen ismaptomise between highly normalized
information entities (usually3normal form) and explicit redundan®For example,

in 39 normal form within a data record of a specifiglfii the attribute (field) of ‘gate’
would need to reference to another entity (tableictv contains all gates. Such an entry
would be a reference pointer to th2 @lement in the ‘gate’-table. This usually ensures
referential integrity. However, in the case of #imulation workbench, the software
itself copes for that and allows for some degreeedfindancy. In addition, the above
makes it easier for third-party products to workthwthe output generated by the
software.

As the basic architecture suggests, the data work#idis for input, processing and
output. These tasks are usually accomplished batifurs or procedures.

In order to provide an overview of the basic fuoet (and procedures), Figure 42
shows the major functional elements of the software

perform data cleansing task _

edit reference data

®

generate Gantt heatmaps

conduct optimization run

A
IH.Z
y 1.1.3. produce basic stats
1.1. Data
114
11.1.5,
\1‘1.6‘

1. Main functions

generate result summary

1.2.1. Edit .ini-File

Simulation
@l Workbench

1.2.2. Watch activity log

1.2. Options & Help

1.2.3. Edit project notes

1.2.4. About

2.1. Initialization of Software

2.2. Logging and debugging

2. Support functions i/
\\ 2.3. Date determination routines

2.4. Coding/decoding to represent real world

Figure 42: Function tree of simulation software, tp level.

92 Usually, in data warehousing (as part of businesslligence) there is a high level of explicit
redundancy. This positively contributes to perfong& and transparency regarding the information
stored in a data cube.

% The different termsftnctiori and ‘proceduré are used to indicate that &uhctiori is expected to
return a value whereas proceduré does not. Nevertheless, depending on the scopeviaibility of
programme variables, a procedure may change gjotlefined variables and thus indirectly act as a
function. On the other hand, a function may remdummy value that is not considered any further in
the programme (and thus acting like a procedure).
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In general, it can be distinguished between funsiibthat are somehow interactive to
the user of the workbench (main functions) and ehitst perform their work in the
background (support functions). Within the main dions it can be further
differentiated between those that serve the cot@ daansing and simulation task, and
those that help the user to plan tasks as web &sdp track on her/his activities within
the simulation environment.

The main data functions (Figure 42, point 1.1.)fquen a variety of tasks on the data
necessary for analysis as well as for preparationgluct and report of simulation runs.

However, some initial work on the data (e.g. extoacfrom original data sources,
initial filtering of data) has been performed usingols like standard database
management systems or professional text editors.

The following functions were applied to the resudtdata set.

‘Update flight DF factor (1.1.1.1.)vorks on the element &g eyt a@s introduced in
Chapter 3.5. It uses flight-specific data providegd the retailing business unit and
updates each record of the

overall data set (Summer 1.1.1.1. Update flight DF factor

. . 1.1.1.2. Update retail area
season, winter Season) with 1.1.1.3. Update retail area factor
most current retail 1.1.1.4. Calc flight revenue
information. This function 1.1.1.5. Re-index records
perform data 1.1.1.6. Update with seasonal planning data
can also be used to run a..1. deansing task 1.1.1.7. Calc average standard ground time
‘what-if’ ana|ysis in which 1.1.1.8. Fill missing ground times
. . 1.1.1.9. Update country info
specific flights (perhaps 1.1.1.10. Delete records without: ATD, ACTUAL PAX
with additional marketing 1.1.1.11. Fill (assumed) ATD
1.1.1.12. Calc delay minutes (per flight)
support) are tested to

1.1.1.13. Report into error files

perform differently from

observed data.
Figure 43: Functions for data cleansing.

The ‘Update retail area (1.1.1.2.function determines the retail area a flight bgeto
and enters this information into each record of therall data set. There are two
occasions when this function needs to be run:

% Here the termftinctiori is used in its general meaning of functional ed@m comprising both
functions and procedures.



METHODOLOGY 93

» after changes in flight schedule in terms of naghtfls in the schedule
« after the definition of a retail area has been redli(e.g. gate ‘C1’ no longer
belongs to retail area ‘R3’, but to ‘R4’

After an entry of the retail area has changed gfoecord) another function needs to be
run, in order to maintain logical integrity. Theftsaare offers to perform th&Jpdate
retail area (1.1.1.3.)'function automatically. The currently defined f@ac(Farea as
described in Chapter 3.5) is entered into the gecmpending on its current entry of
retail area. For both functions (1.1.1.2. and 131)1t can be chosen, whether to update
values for actual flight data or for seasonal piagrdata. The same applies to tGalc
flight revenue (1.1.1.4.)function. It updates the entries for the revensales)
generated by a flight according to the data imatrd. As the original set of data had to
be filtered, truncated and otherwise modified salvémes within the data cleansing
task, an updated index helped to keep track of tdslt. As mentioned in a previous
chapter, an index is used to make data anonymousctibn ‘Re-index records
(1.1.1.5.)'simply updates that index.

As it is a goal to provide simulation results foyear of data that reflects as close as
possible actual flight data, the seasonal planrdatp had to be worked into it.
Unfortunately, such planning data usually comprigely a (reference) week of flight
schedule. Thus the planning data had to be mapgedst the overall current data set
(summer season and winter season). This is accemepliby the functiofUpdate with
seasonal planning data (1.1.1.6.)’

Some flight records were missing the informatioraaftandard ground time. But as this
information is important in the gate allocation ge@es, realistic values had to be
determined for those cases missing that informatibme function‘Calc average
standard ground time (1.1.1.7determines such a value for each aircraft typsethan
the average of standard ground times of knowntlighhose values are then stored in a
table for later use in the functidfill missing ground times (1.1.1.8.)’

Having introduced above that the retail potentiapehds on a flight's destination
country, this information is crucial to the overalmulation task. Unfortunately, this
information was not included in the data given. &kenthis information had to be
generated via a ‘linking’ table that included deation (airport) information along with
country information. The functiotpdate country info (1.1.1.9.¢nriches the overall
data set with this information.
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Flights that did not have an actual time of departar no passengers on board, have
been excluded from that data set usinglete records without: ATD, ACTUAL PAX
(1.1.1.10.)'*° Usually, these flights had been cancelled welhitvance or had been
renamed as different flights. However, the dataiesin the original set had not been
deleted before having made available to this rebear

For those flights that did not have an entry fauakttime of departure (ATD), but did
provide an entry for actual passengers (ACTUAL PAdher the entry for estimated
(ETD) or — as & priority — scheduled (STD) time of departure hagrbtaken as an
ATD. This is accomplished by the functidrill (assumed) ATD (1.1.1.11.)

In order to test flight data and sales data foredation regarding any delays incurred,
function’Calc delay minutes (per flight) (1.1.1.12détermined delay minutes on a per
flight basis.

In order to detect cases that might not have beeered by the data cleansing functions
different queries have been run on the most cudata set. FunctioiReport into error
files (1.1.1.13.)e.g. summarizes possible integrity problems infi@@nt files for later
inspection.

As mentioned before, the data cleansing task has bery time consuming but
constitutes the foundation for any further analysis

In order to change parameters, which contributdhnéoquantitative research model and
which reflect changes in the business environméet,simulation workbench offers a
set of simple functions to perform that task.

Functions (1.1.2.1.) to (1.1.2.5.) allow 1.1.2.1. DF-retail factor

for editing of factors as described along 1.1.2.2. Retail area factor

with the quantitative research model. The  edit 1.12. BF county fegtor
1.1.2.4. DF flight factor

Function ‘Retail area  definiton , ., ;ngence I

(1.1.2.6) determines, which gate | 1.1.26. Retail area definition

belongs to which retail area. After the 1.1.2.7. Wingspan codes

definition of such an area has changed, 1.1.2.8. Airport codes

all dependent functions need to be run 1.1.2.9. Airine codes

accordingly.

Figure 44: Functions to manage reference data.

% Deletions counted for less than 0.1 per cenhefdata set.
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As all of the sub-functions dédit reference data (1.1.2.pasically enable editing of
data in text files they do not automatically cope ihtegrity. Therefore, it is required
that the user (researcher) addresses it.

In order to produce individual data items for badéscriptive statistics they have to be
extracted from the data set. Any field in questian be exported to a file that may be
read by third party software. The level of aggremyatind the export format is designed
in a way to enable standard spreadsheet softwage Kéicrosoft Excel or Sun’s
OpenOffice Calc) to read the dafa.

‘ 1.1.3.1. Actual PAX to EXCEL (per weekday)

5:“ 1.1.3.2. Other fields to EXCEL (per weekday)

—‘ 1.1.3.3. Report changes (gate, retail area)
|\ 1.1.3.4. Sum/average for any field (each day)

1.1.3. produce basic stats

Figure 45: Functions to produce basic statistics @bcriptive data).

Sometimes airports use the number of gate changesnaindication for planning
quality. This can be misleading in case it is netywvell defined, at what time and for
what reason a gate allocation has been changdd tieccomplete change history of a
flight). However, the retailer will only be in a gition to address changes in passengers
(distribution) until a certain point in time. Sdiet more stable an allocation plan is
compared to (then) actual operations, the highea iplan’s quality from a retail
perspective. Notably, the element to compare is aogate, but a retail area.
Consequently, the functiotiReport changes (gate, retail area) (1.1.3.3¢ports the
degree to which gate changes lead to changesaihagta allocation?’

Usually, visualization is a good means to provideoserview of a system. Secondly,
categorization of a (theoretical) system’s elemélps to simplify complex structures
or content. For this reason a function has beesgrated to visualize various fields of
flight data using colour-coded categorized inforigrabn a sort of Gantt chart.

1.1.4.1. Generate ABC data
{ 1.1.4.2. Animate data
Figure 46: The heat map function.

1.1.4. generate Gantt heat maps

% Without any form of aggregation the total of aBh@30,000 data records would not be able to be
imported into e.g. Excel, because the maximum amo@mpprox. 65,000 lines would have been
exceeded.

" For an analysis, see below Chapter 4.1.7.3.
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After a selection of the field to be visualizede thalues for the categories have to be
defined. For example, an absolute retail revenakeg} value per flight of 270 to 300
(Euros) may define an average. This is referredstahe ‘B’ category. Only the ‘B’
category needs to be defined. For this specifiltl fregher values are regarded to as
better results. Therefore, values of more than @@os) will define category ‘A’
whereas those of below 270 (Euros) define catet§@ryThe visual representation will
be colour-coded as green (A), yellow (B) and refl (C

After having entered the start date, a week of databe analyzed and output is
generated in form of text files (in delimited fortfar easy spreadsheet import). Those
text files contain the small letters ‘a’, ‘b’ and ‘at positions where there is a flight (at
intersection of time interval and gate). This foofmoutput allows standard spreadsheet
software to import and automatically colourize ttega. In Appendix B, the Chapters
9.1 and 9.2 provide an example of the above.

However, the same output is also used for an iatevisual representation of the
categorized data. Furthermore, the seven days @edecan be view quickly one after
another in a sort of animation. This feature alld@rseasy recognition of stable portions
within the data, as well as for areas of e.g. wp#gformance.

The heat map function is useful to obtain a briedfrgiew of the situation.

F® aeroCUBE - flight data and retail analyzer

DANYTIME (0-24h)

Figure 47: Screenshot of animated categorized data.

The mouse cursor can be moved around in the mémmiation about its ‘logical
position’ is shown on the left hand side of theeser (TIME, GATE). For example,
Figure 47 shows the following situation:
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The data set contains the week starting on Mar6h,2D06. The current day shown is
the 7" day of the data set, representing weekday 6 (a&af). The field is that of the
flight-specific duty free factorHg.cut). Category ‘B’ is defined as 75 to 150. The
mouse cursor is located over the logical positibgate ‘B46’ at a time of '14:55’.

Even the simple map as shown in Figure 47 helpdetatify the different traffic waves
(especially to be observed at the B-gates with niniglinational/intercontinental traffic
whereas constant feeder traffic at the A-gatesgabath the associated time shift makes
it slightly harder to determine the traffic wavagshat area).

In a consulting context a different form of visualiion (geographical representation) of
the same data might be a more appropriate appf8ach.

Terminal 1 Terminal 2

Figure 48: Geographical representation of categorid data.

Finally, the simulation workbench makes use of aasi support functions (Figure 42,
point 2). Those functions support internal taskd #re development of the software
itself. Secondly, they consist of many routines famversions, calculations and
translation of many ‘real word’ object names to ithénternal (computable)
representations. An important support task has baplemented in most functions for
the data cleansing task: a safety feature, whith shift data that will be replaced by a
newer version into a directory for historiography.

In order to implement the simulation workbench ifirat step it had to be developed
and then to be set operational on standard persongbuter hardware.

% This approach is not (yet) implemented in thevsafe.
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3.7.2 Implementation

The Software development environment looked for had comply with the
requirements as defined at the beginning of Chaft& Additionally, from a
development perspective, the following requireméiais to be satisfied:

e Support of a structured general purpose programiamguage
e Availability of standard elements of an integratgelelopment environment
(IDE) like syntax-colouring, debugging, integratdrt of compilation runs
e Production of 32 bit executable code for correspmndvicrosoft Windows
platforms that
0 is very fast at run-time
0 makes very efficient use of internal memory
o allows for large amount of internal memory to bedifor variables
o allows to communicate with other Windows softwayestandard means
like OLE (COM automation)
e Support of standard elements of a graphical userface (GUI) like dialog
boxes or menus
» Support of individual graphical elements to be wledi (e.g. bars, lines)
« Avoidance of any Microsoft Windows (operating sys}e administrative
overhead (e.g. for windowing technique)
* Ability to use standard dynamic link libraries (D&L in case of certain
functionality would be available from a third pagsovider

From past experience, and after having checkeahsigall requirements the PowerBasic
development environment with the JellyFish pro @dihas been chosen for the
development task. The appropriate compiler witlia PowerBasic family is one to

generate 32 bit windows console applicatidhishis way it was possible to avoid speed
disadvantages that usually come along with standandlows applications, but still be

able to make use of a standard graphical userfacterand of the wide availability of

the Windows platform. Figure 49 provides a sampgi@enshot of source code in the
integrated development environment. It display®60of approx. 10,300 lines of code.
Without navigation support it would not have be@sgble to develop the software in
just a couple of weeks. The source code listingbmafound in Appendix A.

% The product is called PowerBasic Console ComgiléPB/CC’).
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Figure 49: Example of source code displayed withimtegrated development environment.

The resulting executable software has the sizasifgbout 227 kilobytes of disk space.
During a simulation task it consumes approximateljnegabytes of internal memory
(RAM). This allows to run it on virtually any 32thiVindows machine.

As a simulation run may take a long time to conglelepending on the schedule, the
settings and number of days to be allocated), tspeets have found to be important
and addressed within the software:

Firstly, there may be the danger of any unexpeetat that could cause the software
to discontinue (e.g. internal software error, pofedure, hardware failure). To cope for
such a case the results of a completed day of atrook are written onto hard disk.
This way only the last day worked on may be lostase of an unexpected stop of the
software. A simulation run can be continued rigterahe last day known to be valid.
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Secondly, the user is informed regarding any pissgad the current simulation run. As
shown in Figure 50, there are six core informagtaments:

(1) Shows thecurrent daythat an allocation is worked on

(2) Shows theéimewhen the current simulation rstarted

(3) Shows thespecific time interval to 288) that is worked on

(4) Shows the number of flights that need allocatiothis time interval (i.e. those
not allocated in previous interval and those scleztlidor departure in the
current time interval)

(5) Shows the flight numbers (internal anonymous refegenumber) that apply for
allocation in the current time interval

(6) Shows under each of the flights from (5) the (antpoomber of eligible gates,
which that flight may be allocated to

™ aeroCUBE - flight data ar.d retail analyzer

CurrentDay = 20868326

BEELELY da;'“ records from File(ed>. . _Finished.
Generate day’s gate allocation.
Start: 09:29:27

SpecificTimeInterval:
OPTI_HNumberOf Total FllghtoTuBBﬂllucatedInTlmeIntelval

i@
Flights in interval 422 423 424 425 426 428 429 432 450 469
Mumber» of E]lglhlEGatE“Fﬂl Flight: 63 63 63 63 63 63 63 188 45 188

Figure 50: Sample display output during a simulatia run.

For example, the situation as shown in Figure 5@vides information about the

theoretical size of the solution space. Without aofy the earlier introduced

improvement methods the number of possible solstiwould bé*®
63-63-63-63:63:63-63-108:45-108

63'-108-45
2,067,492,157,885,974,960

190 Before allocation of the first flight in this Enval there are 63 possible gates for each oflitets
#422, #423, #424, #425, #426, #428, #429, and d88ilple gates for flight #432 as well as for flight
#469, and 45 possible gates for flight #450.
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However, with reduction of the solution space and on basic personal computer
hardware it usually took 3 to 10 seconds (60 asaimmum) to finish the allocation task
for such an interval.

The software allows to be run independently in pldtinstances on the same machine
at the same time. This in consequence allows ®imallation to be either spread into
separate parts, or separate (different) simulattonse run concurrently. Either way
enables to make full use of multi-core process@sting simulation runs for the
research project usually three of the four corethefprocessor installed have been used
for computing.

Summarizing Chapter 3, it can be noted that a le@etaiiew on the business context
(both in terms of processes and data) helped todlate a conceptual research model.

Then having identified the information needed hélpe refine the conceptual model
towards a quantitative research model, fulfillingjextive (O.3). The type and size of
the research problem required a highly improvingragach that basically consists of a
newly developed multi-phase gate allocation algamitwith optimistic elements and
recursive search of solution space. As introdusesth an algorithm would satisfy
objective (0.4). Finally, as required according dbjective (O.5), a corresponding
simulation environment (‘workbench’) has been depet and described along with its
implementation.

[ALIGNMENT ASPECT]

The previous chapters described an IT solution tkatapable of producing desired
output in an environment, which has as little regments as possible regarding
computing power in order to keep investment cost @perations cost low (compare,
Figure 10, (4) and (5)).

The above enables to analyze actual flight dataedlsas to conduct simulations runs.
The latter is necessary to verify the statemeni)ls outlined earlier in this paper.
Details on these issues will be provided in thet capters.
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4. ANALYSIS

This chapter builds on top of what has been deweslogithin the methodology. Thus
the simulation workbench will be used to supporlgsis of actual flight data and to
perform simulation runs for a sensitivity analysik retail-focussed gate allocation
plans.

Finally, the objective of this analysis is an ansW&t aims to evaluate the statement
(H.1) as introduced in Chapter 1.4.

4.1 Set of current flight data

As introduced in the methodology, different datarses had to be merged in order to
be able to work on a single set of valid data. Tdasa set comprises information of
actual operations that were carried out duringpméod of observatiofi™

Much of that informatiot? can be used to identify candidate parameters Her t
sensitivity analysis. For this reason, aspectseafsenality and possible correlations
have been looked at in more detail.

4.1.1 Seasonality

The business environment literally defines a certiegree of seasonality — the flight
plan season. In order to cope with different dema&mel transport industry has emerged
to conduct business in two seasons per year. Notdbs does not reflect a calendar
year but two flight plan seasons last for 12 monfsummer season usually starts in
spring and ends in autumn whereas the winter segsams over the remainder (autumn
to spring of the next year). Thus it needs to bhesmiered that comparisons will only be
valid within a season or when expressly differepasons are to be compared. For
example the comparison of the month February tartbeth of July would not be valid,
because they are in different flight plan seasétmyever, a comparison of the two
might very well be valid when the objective woulel to compare a month in winter to a
month in summer. In most cases comparisons witirba seasonal correct rolling basis.
In the above example, a usual comparison woulbmmpare February of a year to
February of another year.

101 Introduced in Chapter 3.4: 229,430 records; a®fnes; 1,597 flights (summer); 1,102 flights
(winter); 219 aircraft types.

192 1n addition to the results of the qualitative lgais performed within the methodology chapterfie- t
business process decompositions.
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As introduced earlier within the research projéet period of time looked at spans over:

e summer season 2006 (2006-03-26 to 2006-10-28)
* winter season 2006/07 (2006-10-29 to 2007-03-24)

The next level of detail in terms of seasonalitydafined by the business environment
is that of a week. A flight plan for a season balbycconsists of multiple (same) weeks.
For example, a flight “XY007’ may operate on d&y, 3, 4, 5, during winter season
and on all seven days of a week during summer se&uach a week is then usually
applied to all weeks during the corresponding flighan season (see Figure 51).
However, actual operations are subject to inteniegdgor reasons of weather, technical
issues or else.

In order to obtain an allocation planning resukittis as close as possible to actual
operations, for the seasonal flight plan data & been tried to match flights with those
of actual operation®*

=
2 summer season winter season
wl
(V]
same as
v consists of several weeks summer
et spanning over usually ——r—m Season, but
=2 . 7 months P usually
T ———- comprising 5
E— months
>
g MON | TUE | WED | THU FRI SAT | SUN

Figure 51: Formal seasonality in the research conke.

The above describes formal seasonality as defiyetthdo business environment itself.
However, there are more seasonal elements to beveied in the data provided.

193 pays of a week are usually referred to as numleegs 1=Monday, 2=Tuesday, and so on.
194 This has been performed within the data clearisisk
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The actual distribution of passengers and flifits shown in Figure 52. It can clearly
be differentiated between summer season and wsdason. The latter incorporates
lower values for both flights and passengers. Autlier’ can be observed during days
of Christmas at the end of the calendar year.
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Figure 52: Seasonality within actual data (summerad winter).

As explained above, there is no seasonal inteorah imonth but for a week. Figure 52
shows those weekly intervals. The observed valaeslights tend to be more stable
than those for passengers. This is expected tbdoause the variation of passengers on
board of a flight is higher than that of flighteethselves. On a weekly basis, different
values for flights would only occur in case of calhations or unplanned (co-ordinated
on short notice) flights.

195 As explained along with the research model, amdparting flights are looked at. If not stated
otherwise the ternflight’ will refer to a‘departure’ or the departing portion of a transit or transfer
flight.
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A drill down into data of the above figure providasbetter view on the weekly
seasonality.
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Figure 53: Seasonality within actual data (weeks iduly).

The abovementioned differences in the values fght and passengers can be clearly
observed in Figure 53. If taken the maximum valieesoth flights and passengers the
peak falls on the same day of a week (Friday). Thidifferent should the minimum
values be applied. Nevertheless, a weekly seasongbonent is observed very well.
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In addition to the above, actual flight data disel® another seasonal component. As
mentioned in the chapter about methodology, thaulsiion workbench provides the
possibility to visualize categorized data on aydaihsis (see also Figure 47). Such a
snhapshot is provided in Figure 54.
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Figure 54: Seasonality within actual data (daily teffic waves).

The visualization shows data from a Wednesday (20065)°

Along the vertical direction all gates are représdn whereas horizontally the
dimension of time during a day is shown. The blatdshed lines indicate the
boundaries between the seasonal component of alled-traffic wave’.

Interestingly, for the (allocation) improvement kashere are not necessarily those
peaks within a traffic wave that require the maximcomputing resources. This is due
to the fact that the number of available gatessisally small during those specific time
intervals. Consequently, the possible solution spsiceduced.

No further seasonal components were determined. eMery seasonality (as a
systematic element of time series data) incorperatiee dimension of time.
Geographical differences regarding an object lockiedre not subject to seasonality.

196 Categorized data represents departure delaysewtwdour-code yellow means a delay of 14 to 29
minutes. For the purpose to identify seasonalitsatagorization is not necessary.
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For example, in the abovementioned context theodigs a whole has been the object
of investigation (and not a certain part of it).

Nevertheless, the major concern within the resetoplt is retail sales, and thus the
spread of traffic over retail areas is of intel@sd thus provided below.
4.1.2 Traffic distribution (passengers, flights)

Based on the definition of retail areas (see T&a)lehe distribution of passengers
provides a first view on the utilization of (gatesources.

Mon Tue Wed Thu Fri Sat Sun S

R1 1,492,339 1,475,382 1,551,195 1,565,449 1,638,799 1,508,653 1,531,509( 10,763,326
R2 320,504 300,421 316,063 331,461 336,889 305,711 329,753 2,240,802
R3 1,245,584 1,185,889 1,190,321 1,218,446 1,313,796 1,269,487 1,275,540 8,699,063
R4 237,360 222,175 236,799 252,677 248,532 252,205 250,653 1,700,401
R5 297,782 304,355 299,992 309,664 365,820 316,759 342,775 2,237,147
R6 39,515 41,470 41,840 42,535 52,641 31,088 38,391 287,480
R7 179,708 175,364 185,757 184,297 240,461 226,392 221,501 1,413,480

5 3,812,792 3,705,056 3,821,967 3,904,529 4,196,938 3,910,295 3,990,122| 27,341,699

Table 12: Distribution of departing passengers acrasretail areas for each day of a week (both seasgns

Table 12 shows the distribution of passengersrditation for traffic) across the retalil
areas defined. Individual figures vary considerablyaverage, fewest passengers have
been observed on a Saturday in retail area R6 astl on a Friday in retail area R1. So,
utilization varies much amongst the different areas

The sum values (or presented as percentage ineFigfyr show that the vast majority
(approx. 72%) of passengers use two retail aretisibd erminal 1.

Figure 55: Distribution of passengers (sums) per Figure 56: Distribution of passengers (sums) per
retail area. day of week.
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No such differences can be observed regardingphead across the days of a week.
Friday is in terms of passengers the strongest whgreas Tuesday accounts for the
weakest (Figure 56).

However, these figures represent the entire parideine looked at (summer season and
winter season). Therefore, they seem to be quialg\spread.

As introduced in Figure 52 and Figure 53, the numieflights also follows the
aforementioned seasonality. Flights are spreadsmdar way over a week. Based on
the average number of flights per day, the strandag is found on a Monday (693
flights) and the weakest on a Sunday (387 flights)wever, the mode values explain
the traffic distribution closer to reality, becaug®y incorporate the frequencies of
occurrence. Here, Friday is the strongest day {b@5ts) and Saturday accounts for the
weakest (617lights). Table 13 summarizes the above.

MON | TUE | WED | THU | FRI | SAT | SUN
MAX 693 | 678 | 679 | 692 | 688 | 655 | 670
MIN 399 | 484 | 499 | 501 | 512 | 482 | 387

MODE | 633 | 638 | 634 | 626 | 665 | 617 | 648
Table 13: Distribution of (daily average) number offlights per weekday.

The above insight is useful input for a shortenpgreach towards seasonal flight
planning, as the strongest day(s) may be takemasdicator for the feasibility of a
draft flight plan.

Nevertheless, it is the aim to improve the retaguit by means of an adjusted gate
allocation. Therefore, the individual retail ardasse been looked at in terms of their
relative sales performance.
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4.1.3 Retail area factors and sales figures (model calilation)

As mentioned above, the spread of flights and tredative retail performance can be
observed, which is important for later simulatiohBe combination of actual flight data
and retail data lead to the possibility to calaeilan individual factor for each retail area.
These factors indicate a relative retail perfornearic Table 14 below the factor of 1.00
represents as a baseline the retail area with thallest flight-specific retail
performance found’

Summer season

Retail Area Factor Flights %-Flights Weighted % Weight
R1 100 59,194 41.99 59,194 30.01

R2 111 18,415 13.06 20,441 10.36

R3 213 34,921 24.77 74,382 37.71

R4 127 6508 4.80 8773 4.45

RS 143 14,292 10.14 20,438 10.36

R6 155 528 0.37 818 0.41

R7 197 6704 4.76 13,207 6.70

140 140,962 100.00 197,252 100.00

Winter season

Retail Area Factor Flights S Flights Weighted % Weight
R1 100 36,520 41.28  36,520.00 28.68

R2 108 13,081 14.79 14,127 .48 11.10

R3 224 22,126 5.01 49,562.24 38.92

R4 155 4306 4.87 6,674.30 5.24

RS 131 6023 6.81 7,850.13 6.20

R6 167 an 4.26 6297.57 4.95

R7 237 2641 2.99 £259.17 4.92

144 88,468 100,00 127,330.89 100.00

Both seasons

Retail Area Weighted F. Flights % Flights Weighted
R1 100 95,714 41.72 95,714

R2 110 31,496 13.73 34,568

R3 217 57,047 24.86 123,944

R4 138 11,214 4.89 15,447

RS 139 20,315 8.85 28,328

R6 166 4,299 1.87 7,116

R7 208 9,345 4.07 19,466
228,430 100.00 324,583

Table 14: Retail area factors derived from actual d&a.

A basic conclusion to be drawn from the above ist tthe retail areas differ in
performance. Although R1 counts for the most flgglit is only second (after R3) when
it comes to the weighted performaf® So, R3 outperforms R1 despite the

1971t has to be mentioned, that retail area perfowras partially explained by the retail performeund
flights allocated therein. So, there is a mutudluence of flights and retail area performance.
Nevertheless, a proportion thereof is also duadtel offering. The research model assumes thet th
retail area factors remain unchanged for diffeedlioications.

1% The term ‘weighted’ means that the retail areaofais taken into account. So, for descriptive s
the absolute and relative weight of a retail aeaipressed as the ‘weighted performance’. The
weighted factor (8 listing of Table 14, Weighted F) simply expresses a combined value of both
seasons.
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considerably less traffic it serves (compared tg. Rlence theoretically, in case it
would be possible to re-allocate traffic to R3 ilefales should increase.

In order to obtain an idea of the sales figures Foankfurt Airport for further
calculations the following average retail areadashave been appli€d

|R1=1.0 | R2=1.1 |R3=2.2 [ R4=1.4 | R5=1.4 | R6=1.7 | R7=2.1 |

Basic sales figures reflecting those of Frankfuas to be found in their annual
report'®, have been calculated. The following has beenlieppo calibrate the
research model:

Firstly, average sales per departing passenger bese calculated, according to the
quantitative research model with the following paeters:

P number of passengers on a flight according to aflight data

Soe average duty free spending of a passenger 1.20(EBR as first trial value)
(according to model calibration)

Foer a factor, which expresses the relation of duty 1.43
free sales to overall retail sales (including ~ (i.e. 70% DF, 30% Retail, F&BY
specialty retail, and food & beverage)

FeLicur @ factor, which expresses the flight-specific  according to retail data
retail behaviour of its passengers

Farea a factor, which expresses the location- according to simulation workbench

dependent retail performance of a gate software (R1 to R7, see above)
(belonging to a retail area)

The choice ofSpr and Fper really depends on the data available for the airpo

guestion. For example, in case there werd-gpg; available at all, buS,r would be

known, Fprr can be set to 1.00 and the model still works. &toee, the exact values of

Sor andFprr Will not influence the overall result, as longtasir product express the

average retail spending behaviour at that airpoot (et taking into account flight-

specific and location-dependent retail performance)

199 The averageretail area factors (rounded values from Table Hal)e been applied to cope for the
complete year of observations, as no sales datade@asmade available on a seasonal basis.

110 See Fraport (2006, p. 55) and Fraport (20073p83).

111 Centre for Airport Studies (2001, p.97): Sales passenger on a global average, normalized to
Special Drawing Rights (year 2000): DF (70%), saltgiretail (15%), F&B (7%), currency exchange
(8%). This figure has been used, because no ot figure had been available to the author at the
time of writing the thesis. As long as the calibratof the model parametergSand ber is carried
out, there is no side-effect on the overall re@de below).
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Derived from:

Year 2005 2006 2007

Pax in Mio 52.2 52.8 542 |

Retail According to

Advertisement 20.60 27.30 25.50 L__ annual reports

Services 26.40 31.00 35.20 Fraport AG
-[Shopping 70.90 76.80 85.10

Sales / Pax 2.26 2.56 2.69

Duty free (70%) 49.63 53.76 59.57 Assumption

) . . for airport

Specialty Retail, F&B (30%) 21.27 23.04 25.53 retailing

Sales (Shopping) / Pax 1.36 1.45 1.57

Sales (Shopping) / Pax (Dep.) 2,77 291 3.14

Research period 9 months 3 months

Shopping per Pax (Proportion) 2.18 0.79

Avg. Shopping p. Dep.Pax ==> 297 Applied to

) > research

PAX (Proportion) 39.60 13.55 e

Total PAX (theoretical) 53.15

Total Dep. PAX (theoretical) 26.58 *

Total Dep. PAX (counted in data) 27.34

Adjust by divisor 1.03

Avg. Shopping p. Dep.Pax =5 2.88

* Sum of PAX (Proportion) devided by two.
Used to cope for departing passengers only and for the time periods within 2006 and 2007.

The expected sales figure would be 2.88 - 27.38.Z4/Mio Euros (78,844,664 without

rounding). So, for model paramet&ser the following applies:

2.

100% = 2.88 (70% = 2.02; 30% = 0.87), &ifir = 2—32 =1.43. (sed™?

Using Fper and a trial value forSpe of 1.50 leads to an annual sales figure of
98,242,677.78 in the model. So the corrective fafcioSpr would be 0.80.

112 1n case of a different ratio (than that takemfrthe Centre for Airport Studies, e.g. 50%):Fwould
have been different. In consequence, a differemective factor for § would have been calculated,
leading to a newg. However, the overall application of the two faste the retail sales formula on
a per-flight-record-basis for both seasons woulad|¢o the same results. So, depending on the
information available, and after calibration of thedel, any combination of;8and ke will lead to
results as being discussed below. As long as gorhaiknows the average retail spending of a
passenger,sp may be set to that value ang-kmay then be set to 1.00.
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Using the corrected value f&yr (= 1.20) results in a sales figure of 78,594,143.5
which is close to the expected figure of 78,844,664

The above $or = 1.20;Fprr = 1.43) leads to a distribution of daily saleaufigs as to
be observed in Figure 57.
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Figure 57: Retail sales for each day within resealcperiod.

Total sales within summer season summed up to ap@@0 Mio Euros, and the
corresponding figure for the winter season wasutaled to be 28.6 Mio Euros.

More insight regarding contribution to this retasult can be gained from the next four
figures showing the different countries’ sales parfance.

Having grouped the flights by destination countrisd accumulated their sales
contribution, states that (for both summer seasoth &inter season) flights to 10
countries account for approx. 50% of sales, andcapmB0% of sales results from
flights to 30 different countries of destinatiore¢s-igure 58 and Figure 59).
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Figure 58: Accumulated sales per country (ABC-curvesummer season).
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Figure 59: Accumulated sales per country (ABC-curvewinter season).

Approx. 61% of sales are produced by flights infodifferent countries. However, the
percentages do not vary between summer seasoniatet season, but the contributors
to that result are slightly different.
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Figure 60: Top 15 countries in sales (summer season)
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Whereas the most contributing positions remain angkd, in the second half the
countries’ individual retail results are similanlp minor changes occur.
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Figure 61: Top 15 countries in sales (winter seasan)

For example, Spain is a summer destination notdamongst the top 15 countries in
the winter season. Whereas Hong Kong is not amahgstop 15 in summer, but in
winter.

Taking into account that according to Table 4 softhe above countries (e.g. Spain or
Germany) have poor retail-worthiness, the amourtadfic compensates for this to a
large extent.

Further insight is derived from the distributionretail sales across the different retalil
areas. As expected from the aforementioned (passenlgstribution, different
performance of retail areas) there should be censludy different figures in sales for
each of the retail areas.

Man Tue Wed Thu Fri Sat Sun 5

R1 1,860,468 1,831,911 1,852,479 1,830,156 1,981,944 1,945,155 1,989,523 13,291,636
R2 451,211 411,876 434,167 455,317 461,105 417,916 475,141 3,106,733
R3 6,444,882 6,230,744 6,217,226 6,288,838 7,031,121 6,748,697 6,917,193( 45,878,702
R4 485,306 465,803 454,991 510,096 469,055 449,314 456,093 3,330,657
R5 681,326 640,246 680,069 717,828 919,308 814,734 853,663 5,307,175
R6 98,754 107,494 111,222 118,494 130,319 88,681 121,979 776,943
R7 929,728 877,556 901,007 817,040 1,128,545 1,126,778 1,122,699 6,903,351

5 10,951,675 10,565,630 10,651,160 10,737,769 12,121,396 11,591,275 11,976,291 78,595,197

Table 15: Distribution of retail sales (in EUR) acros retail areas for each day of a week (both seasgns

The minimum sales figure is observed on a Satuiidayetail area R6, and the
maximum is found on a Friday in retail area R3. ldwar, the maximum number of
passengers had been observed for the same dayekfisvR1 (compare Table 12). The
performance factor of R3 leads to this better tesul
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Regarding their relative contribution to the overatail result R1 and R3 are most
important (see Figure 62). R1's favourable posii®due to its volume of passengers.
Therefore, there are basically two ways to imprthe retail result. Firstly, given the
retail factor of R1 is the lowest, an increase h&oalld improve sales considerably.
Secondly, traffic from R1 would need to be re-adliecl towards gates in retail areas
with higher Farea. A simulation of the different scenarios (introddcbeginning of
Chapter 4.2) will need to cope for this.

Figure 62: Distribution of retail sales (sums) per Figure 63: Distribution of retail sales (sums) per
retail area (basis: actual data). day of week (basis: actual data).

Far more homogeneous is the distribution of retaiés over the days of a week and
follows very closely the corresponding distributiminpassengers (compare Figure 56).

As the absolute numbers of passengers and the fighedule as such will not be
altered by any scenario the simulation resultstcpetage figures on a per-weekday-
basis for sales are not expected to be much différem actual figures$*>

The introduction of the conceptual research modehtroned how smoothly running
operations are a precondition to the (improved)egation of retail sales. So, later on
some selected operational figures will provide mosgght into this area of research.

113 passenger figures have to be the same of course.
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4.1.4 Sales per passenger

117

Having gained knowledge about the individual absoligures of passengers, flights
and sales, there are two ratios that describeitination regarding sales more precisely:
‘sales per passenger’ (Figure 64, Table 16) andsgzer flight’ (Figure 65).

3.60

Maximum =
Minimum =
Average =
Median =
Mode =

3.40

2
¥}
o

Daily average sales per PAX in EUR
N w
% o
o o

2.60

< P o
S J S

3.56
2,51
2.88
2.87
2.88

o
)
0 S

B A°’

<
o 4"
o> °

©
S
%
§
e

o
N
,‘\P

e

903'

Summer and winter season 2006/07

Figure 64: Sales per departing PAX, based on dailgverage.

The curve of average sales per passenger showttiear inclines (two major ones:
June to August, October to December). As expecthedaverage sales figure is about
2.88 EUR per passenger.

From a retail perspective the Saturday is close typical business day. Average sales
Is 2.88 EUR per passenger, which is the most conutady average for that figure.

Table 16 emphasizes the strong sales performanB&S alompared to R1. Despite its
high retail performance (4.89 EUR per passenger)oRly counts for 9% of overall

retail sales (see Figure 62). This is basically ttuthe low proportion (5%) of overall

passengers that are handled through gates in BF{gere 55).
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Mon Tue Wed Thu Fri Sat Sun Avg.
R1 1.25 1.24 1.19 1.17 1.21 1.29 1.30 1.24
R2 141 1.37 1.37 1.37 1.37 1.37 1.44 1.39
R3 5.17 5.25 5.22 5.16 5.35 5.32 5.42 5.27
R4 2.04 2.10 1.92 2.02 1.89 1.78 1.98 1.96
RS 2.29 2.10 2.27 2.32 2.51 2.57 2.49 2.36
R6 2.50 2.59 2.66 2.79 2.48 2.85 3.18 2.72
R7 5.17 5.00 4.85 4.43 4.69 4.98 5.07 4.89

Avg. 2.83 2.81 2.78 2.75 2.79 2.88 2.98

Table 16: Sales (in EUR) per departing passenger pegtail area and day of week (both seasons).

Consequently, the improvement algorithm is expetieskploit this potential through a
retail-favoured gate allocation.

4.1.5 Sales per flight

However, the smallest allocation unit is not a pager, but a flight. In general, it
would be expected that the ratio of sales per fflighsimilar to that of sales per
passenger.
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Figure 65: Sales per departing flight, based on dhi average.
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Nevertheless, as Figure 65 indicates in the peoio&eptember to the beginning of

December a reciprocal slope (compared to passengars be observed. Sales per
passenger increased during that time whereas patdbght decreased. This means that
in this period passenger numbers decreased t@er laxtent than the number of flights

decreased. The fact that the values in Figure ptesent already daily averaged sales
figures, hides extreme values for individual flighThese can be located at more than
8,000 Euros per flight.

4.1.6 Comparison of retail sales (actual traffic vs. seasal planning)

According to the conceptual research model, alftaiissed gate allocation ought to
be the basis for seasonal flight planning. Butalsein the present situation there is a
seasonal flight planning process in place, whicbhdpces an allocation plan. The
resulting distribution of passengers over the ret&as is shown in Table 17 and Figure
66, whereas Figure 67 shows it per day of week.

Mon Tue Wed Thu Fri Sat Sun 3

R1 1,428,012 1,415,114 1,451,967 1,564,174 1,545,893 1,381,460 1,440,286 10,226,906
R2 354,664 348,018 376,834 300,852 374,489 391,043 401,571 2,547,471
R3 1,184,595 1,125,444 1,131,091 1,141,209 1,262,165 1,215,761 1,190,492 8,250,757
R4 228,011 201,471 231,705 231,575 244,033 229,843 238,587 1,605,225
R5 247,315 238,391 251,513 270,398 305,500 246,536 261,448 1,821,501
R6 38,083 40,188 40,962 43,370 50,122 31,208 30,703 274,636
R7 178,640 173,109 190,305 168,153 238,292 236,784 254,178 1,439,461

3 3,659,320 3,541,735 3,674,377 3,719,731 4,020,894 3,732,635 3,817,265] 26,165,957

Table 17: Distribution of departing passengers (seasal plan) across retail areas for each day of a ek (both
seasons).

Figure 66: Distribution of passengers (sums) per tail  Figure 67: Distribution of passengers (sums) per
area (seasonal plan). day of week (seasonal plan).
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Compared to the distribution of passengers fromaabperations (Figure 55, Figure
56, Table 12) there is almost no difference. Tighsdifference is partly due to the fact
that it had to be coped for incomplete seasorgthfflplan data.

Only those records with entries for both actuatsand seasonal plan sales have been
incorporated into the above table and figures @assnal plan data). Taking this as the
common overlap in data, it leads to an overallilrstdes result of 74,831,642 (seasonal
planning) versus 75,247,166 (actual operations).

Given the more than 99% identical result may b&ang indication for the high degree
of influence that the seasonal flight planning helsas towards the actual sales result.

The operational explanation for this effect is pdexd below in Chapter 4.1.7.3.

In order to gain more insight into the performaintehe operations function, selected
observations are provided below.

4.1.7 Figures regarding flight operations

In the context of the conceptual research moded Bgure 31) it is spoken of

‘additional cost at operations’. However, also with a focus on retailing (in the gate
allocation process) there are elements that cabseden to flight operations. Some of
them have been looked at more closely, in ordetetermine a possible relevance for
the formulation of scenarios.
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4.1.7.1 Delay

In order to cope for a certain factor of uncertgimt operations, actual delay minutes
are used as an indication.

Using the actual flight data provided, the datddBeof ‘scheduled time of departure’
and ‘actual time of departure’ provide the posgipito calculate such a figure for
delay*

Divided into 11 delay classes of different durati@am minutes), Table 18 shows the
distribution of frequencies of delay minutes:

Total
Class ccurrences
0 - 5 10074
6 - 10 24954
11 - 15 43012 (Mode= 15)
16 - 20 41936 (Median= 20)
21 - 25 31305
26 - 30 21236 (Mean 26,59)
31 - 60 43204

61 - 120 11099

121 - 240 2031

241 - 600 444

601 - 2000 135 (Max. 1801)
Total 229430

Table 18: Frequency of occurrences of delay minutéboth seasons).

The information from this table is used as an infoutlater scenario definition. A
scenario parameter representing a ‘buffer timel widlicate that a gate needs to be
blocked for a certain time after the previous ftigh that gate has departed.

Thus, in order to construct a ‘close-to-real-wordenario and according to Table 18,
there will need to be applied buffer times of 18 &0 minutes.

1141t is not aimed to match one of the several (nwrkess official) definitions for ‘delay’, but torovide
an indication of ‘disturbance’ in operations. Fbe tpurpose of research, delays that lead to a re-
scheduled flight on another day have been omitted.
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4.1.7.2 Turnaround times

The time an aircraft takes between on-block aneblaitk is referred to as turnaround
time. In the flight data this is called standardigrd time. The simulation will use this
as follows: An aircraft arrives at the gate ataetiy and leaves it at time.tThe time #-

ty is the standard ground time. It is assumed thatir@naft will remain at a gate during
that time (not being towed away in between). Thee gallocation will calculate
backwards from,t That means the standard ground time will havenfimence on the
gate allocation process. In order to obtain somsggit to determine meaningful values
for that parameter in scenario construction, fregies of occurrence have been
computed.

Summer Season

Clisse MON TUE WED THU FRI SAT SUN
0 30 2318 2343 2282 2335 2347 1888 1944

31 60 13072 13060 13145 13023 13298 12507 13042
61 90 1829 1859 1815 1820 1939 1842 1720
91 120 892 943 956 985 958 985 888
121 150 965 1075 982 1064 1006 1028 1039
151 180 940 886 956 889 990 954 947
181 210 43 67 5. 62 78 66 97
211 420 5 6 4 4 2 4 7
421 450 1 3 1 1 1 13 16
451 720 2 3 2 8 1 10 1
20067 20245 20194 20191 20620 19297 19701

140315

note: only records with an entry for standard ground time considered

Table 19: Frequency of occurrences of standard grawd time entries (summer season).

Winter Season

Class MON TUE WED THU FRI SAT SUN
0 30 1536 1560 1572 1588 1561 1231 1227
31 60 8060 8188 8048 8159 8387 7728 8050
61 90 1087 1070 1223 1026 1259 1211 1190
91 120 546 625 579 593 660 532 477
121 150 628 629 630 656 624 661 634
151 180 566 509 574 516 571 528 548
181 210 51 50 39 40 53 58 58
211 420 0 2 5 4 1 0 6

421 450 0 1 1 0 0 6 2

451 720 0 0 1 1 1 i 1

12474 12634 12672 12583 13117 11956 12193
87629

note: only records with an entry for standard ground time considered

Table 20: Frequency of occurrences of standard grouhtime entries (winter season).

A number of 10 classes have been defined. Classe® lare of 30 minutes duration,
whereas the I®class copes for all remaining flights (with uppEundary of 720
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minutes). Both seasons (Table 19 and Table 203iari#ar in terms of their frequency
distribution across the classes.

Due to incomplete (actual) data there is a diffeeenf 1,486 flights between total
amount of flights and those with an entry for tih@nsglard ground time. Nevertheless,
the data obtained is still very sufficient to gesight regarding the entry of standard
ground times.

The overall frequency distribution can be obsernwnetiable 21.

Total

Class  occurrences

0 30 25732

31 60 147767

61 90 20890

91 120 10619

121 150 11621

151 180 10374

181 210 813

211 420 50 note: .
421 450 46 2:‘;/;fr30;3r55‘:‘;;hdard
451 720 32 ground time considered

Table 21: Frequency of occurrences of standard grouhtime entries (both seasons).

For scenario construction this can be interpretetiused as follows:

If a scenario would prescribe a maximum value tandard ground time, all values
higher than such a maximum value would be reduoetiat valué® So, high values
for standard ground time would be closer to actrgfic, whereas a value of e.g. 120
minutes would cause 22,936 flights (i.e. approX¥6l@ decrease standard ground time.
But it is exactly such a reduction that generaighdr flexibility in the gate allocation
process, because a gate would be become vacast.earl

A minimum value for a standard ground time mearet @il values below such a
minimum value would be increased to that vdftfeSo, low values for standard ground
time would be closer to actual traffic (as in attfight plan data), but they might
include unrealistic short turnaround times. A vahfee.g. 61 minutes would cause
173,499 flights (i.e. approx. 76%) to increase déad ground time. This of course
limits the gate allocation process’ ability to fimetail-favoured gates, because a gate
would be occupied for a longer time.

15 Thus, urging an airline to increase speed inatound of that flight.
116 This might be useful to cope for unrealistic lealues in actual flight (plan) data.
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4.1.7.3 Gate changes versus changes in retail areas

According to the conceptual research model anatbpect that needs to be looked at, is
that of joint planning (between retail and openasib'’. It is assumed that there is a
remarkable impact of planning towards the retadule In reverse conclusion this
would assume that actual operations do not inflaghe planning basis to such a large
extent, that a planning phase would become needless

Therefore, the seasonal flight plan data has beenpared to actual flight data. A
proportion of 94% of the data contained informatmm both, actual gates and gates
according to seasonal flight planning.
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Figure 68: Gate changes resulting in changes of @it area.

Thereof 89% provided different entries for a gate. @ gate changé)® but only 22%
also led to a change in retail area. There isia odit3.2 to 5.3 (average of 4.1) between
gate change and a change of retail area.

This supports the conclusion from Chapter 4.1.6 despite of a considerable amount
of gate changes (but relatively fewer changes failrareas) the retail result is very
much per-determined by the output of the plannirggss. In addition, this also backs
part of the basic statement as expressed in theeptunal research model.

117 Compare again Figure 30.
118 At Taoyuan International Airport, Taipei (Taiwathire is a goal value of only 10% changes between
the pre-planned day and the current day of opersitio
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4.1.8 Causality: Falsification using correlations

Finally, in order to obtain an even more completetupe regarding possible
contributions towards the retail sales result, $&mgorrelations have been determined.
The purpose is not to determine any specific caysdturthermore, it is aimed to
identify, whether a variable may not be of any dbution towards the sales result. In
case there was no correlation between two variglblesecessary (but not sufficient)
precondition for causality would be missing. Theref by means of falsification, non-
contributing variables may be detected.

An initial set of correlations have been based ggregated (average per day) figures.
They included figures for number of flights (FLIGBY, number of passengers (PAX),
amount of delay in minutes (DELAY), and retail satesult (SALES).

FLIGHTS PAX DELAY  SALES

FLIGHTS 1.00 0.74 0.35 0.60
PAX 1.00 0.41 0.92
DELAY 1.00 0.39
SALES 1.00

Table 22: Correlation coefficients for daily aggregted (averaged) values

of flights, passengers, delay (minutes), and sales.

As can be observed in Table 22 (and as expectedglation exists to a certain extent
(not further tested for significance) between egaain of variables. As mentioned above,
this does not explain any causality, but implieat tthe causal modal may be valid
(otherwise a null correlation would have falsifib@ model).

A note regarding DELAY: An assumption here mightthat passengers purchase more
goods when their flight is delayed. However, thsud require the possibility to have a
shopping facility close to the corresponding gatecg@se the passengers have already
proceeded to the gate and wait there for boardidg,).a decentralized (gate hold room
— based) retail offer might support increased salesase of delays. Nevertheless, in
many cases the pure retail shopping will alreadyehbeen done until the point a
passenger starts waiting in the gate hold roomaBdacrease in overall spending might
be in the food and beverage category. Furthermareausal relationship between
DELAY and SALES would assume that the delay inalirpgior to boarding of the
aircraft. Realistically, very often boarding is time, but while being on position or on
taxiway delay minutes sum up. As the data for pinese of research provides no insight
regarding the reasons for delay, the factor DELAY@ot considered further in the gate
allocation process.
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The data basis of Table 22 is a daily average doh evariable. However, the model as
specified in Chapter 3.5 builds on the individub$Ht event. Therefore, a second
‘falsification’ attempt has been conducted. ThisgiDELAY has not been looked at for
the reasons discussed above, but the flight-spendfiail factor (F.cnr) has been
incorporated instead. The sample size consist28f430 events. In addition to Table
22, potential correlation has been looked at orraday-of-week-basis (see Table 23).
Again, the causal model has not been falsified,abse correlations have been
determined for each pair looked at.

SUMMER SEASON

MIOMN TUE WED THU FRI SAT SUN
Correlation between
PAX SALES 0.5287 0.5254 0.5159 05078 05252 05235 0.5143
Frisnr SALES 0.7350 07170 07183 0.6550 07317 06554 (0.7418
Mumber of observations 20,135 20,355 20,268 20,300 20,6591 15405 15,804
WINTER SEASDN

MOMN TUE WED THU FRI SAT SUN
Correlation between
PAX SALES 0.5678 0.5758 0.5636 0.5712 0.5647 0.5825 0.5783
Feigar SALES 0.7176 0.673% 0.6915 0.6430 0.7032 06853 0.7333
Mumber of observations 12,585 12,761 12,780 12,711 13,232 12,085 12,314

Table 23: Correlation coefficients for passengersates and flight-specific retail factor, based on sgle flight
events, grouped by weekday.

As a consequence of the above findings the numbeassengers, together with the
flight-specific retail factor remain within the quigative research model.

4.1.9 Summary: set of current flight data

Summarizing the so far analysis of actual flightadased for research, it can be said
that it provided sufficient insight to calibrateetlguantitative research model and to
determine potentially contributing factors towatks retail result.

Those factors include the number of passengersbeumf flights, performance of
individual retail areas and that of individual fiig. Furthermore, possible values for
turnaround times have been determined. And finalhg importance of planning
towards actual operations has been demonstratéeinms of gate changes and sales
result.
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[ALIGNMENT ASPECT]

Similar to the comments within the methodologyisecit needs to be stated that a
good understanding of the real business world magbke a potential IT solution to
produce more meaningful output (compare, Figure(8pand (5)). Therefore, the data
available has been analysed to some detail andbeilused for a more efficient use of
the simulation environment (better parameters =sslé¢rials necessary).

With the knowledge gained from the above and thmukition environment as
introduced in the methodology chapter, further ysialhas been undertaken in form of
scenario simulations.

4.2 Scenario technique

As introduced in the methodology chapters, it ised to increase the retail result
through application of the tailored gate allocatadgorithm. Here the so far determined
contributing and constraining factors need to beswmtered. In order to improve the
result, variations of those factors would help &iedmine possible influence towards
the sales figures. In addition, variation of théseors would allow for representation of
different business setups.

The scenario technique copes for the above anterefore chosen to obtain more
insight into the area of research. The chaptersvweélescribe the scenario settings and
the results delivered by the simulation environmémtalysis of the latter, finally tries
to explain the contributing factors within the mess environment.

4.2.1 Elements describing a scenario

Basically, a scenario consists of a flight schedfde one or more days) to be allocated
within a business setting making use of a certaposd infrastructure.

The schedule is fixed and will only be altered mse& some flights could not be
allocated for the time as requested. For all seemahe time frame taken is the
combined period of summer season 2006 and wingsose2006/07.

The (to-be-allocated) flight schedule is based cuoal flight data, not on the seasonal
planning data for the period above.
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Most elements of the reference data as introdunethe methodology chapter (see
Figure 41) e.g. including definitions for gates aathil areas or airline alliances further
describe a scenario.

In addition to the above there is commercial d&scdbing a scenario. These items are
those as introduced with the quantitative researatiel (Sr, Forr, FrLicHT, Fares).

Finally, there are operational parameters comgetie description of a scenario. These
are:

* minimum time a flight is assumed to be on a gat@tjpm

« maximum time a flight is allowed to be on a gatsipon

* a mandatory buffer time that needs to be elapséatédba next flight is allowed
to be allocated to the same gate.

Although the above already describe a businesmgdicenario) to a large extent, it
still does not reflect reality. Being a model, soassumptions had to be made and
certain rules had to be applied.

4.2.2 Standard assumptions, rule set

A very basic assumption is that gate allocatiosolely conducted for departing flights.
The standard ground time is to cope for that. Ban®le, a flight arrives as an
INBOUND. This flight (the aircraft) is then eithéo be allocated to the gate it will
depart from as OUTBOUND according to the gate alion plan, or it would need to
be towed to a remote parking stand or to a next BOUND gate positiori*®

Another assumption is that the gate allocation plaas both contact gates and bus
gates. This means that e.g. ‘gate B26’ in the nmgpaf passenger boarding gate within
the terminal building is associated to ‘gate B26'the meaning of a parking (stand)
position for an aircraft. So, in case of utilizatiof bus gates it has been assumed that
there is an existing remote stand for the aircodfthat flight. Finally, in case an
INBOUND flight would remain for too long on a cowotagate position, it is assumed
that it is towed away to a remote stand.

The flight schedule — as an input basis for thecallion algorithm — uses the scheduled
time of departure (STD) as the objective to be nmetallocation. Everything is

119 For example, this is standard procedure in FramkAt Singapore Changi Airport wide-body aircraft
are towed from contact gate to remote stand wilinminutes after arrival (and back within 100
minutes from STD). Even shorter times apply for kenaircraft types.
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calculated backwards from STD. So, a gate becoraesnt in the allocation process at
STD plus time for an operational buffét The combination of a flight's ‘standard
ground time’, its ‘'STD’ and a ‘scenarios-specifigfier time’ represent the time frame
between ‘on-block-timé®* and ‘STD’, which would include the taxi-out tim&or
example, if in a scenario a flight is allocatedléave gate at STD of '13:55’ and a
buffer of 20 minutes is applied, that gate woulddree available again at '14:15’. In
reality the gate would become available as manytasearlier as the taxi-out time for
that flight would be. There should be no essentistortion towards the overall
allocation result.

It is assumed that too crowded retail areas arbetoavoided. Therefore, in most
scenarios a value of 1.5 square meters per passkagdeen applied to cope for that
requirement?® The computation of the available space per gatesiders the gate
waiting area only. That means that the space inlmtdeen shops that is (usually)
outside the waiting area would be available in toldithe 1.5 square meters per
passenger. Thus, in cases where the gate allocalgonithm has blocked gates in a
retail area due to passenger congestion, still rinzne the 1.5 square meters might have
been available (taking entire space available actmount).

120 \Wu et al. (2004) also apply a buffer to minim&estem costs from operational uncertainty. Yarl.et a
(2001, p.415) use a buffer time to “resolve minelagls that often occur in real-time operations.”

121 Also referred to as ‘on-chocks’.

122 Compare also phase three of gate allocation ahgori
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4.2.3 Scenarios

With the aforementioned in mind a couple of scastave been defined. A first

scenario tries to closely reflect the actual siamgtbut with desirable and realistic

constraints regarding the times at a gate. Thisasoe is called the ‘baseline scenario’.
However, as sensitivity of the different parametses to be tested, further scenarios
describe different operational settings, differemtnmercial settings, different definition

of a retail area and a different mutual exclusise aof gate pairs.

Based on the analysis of the actual flight dat@ Baseline scenariapplied the
following settings to the simulation run:

Parameter Value

Average duty free spending of a passenger (Spf) 1.20

Factor to express relation of duty free to overall retail (Fprz) | 1.43

Retail area factors: R1, R2, R3, R4, R5, R6, R7 101122141427 21

Minutes at gate (minimum) 45

Minutes at gate (maximum) 180

Buffer time 20

Retail area definition (gates in retail area) According to Table 3

Function-switch to avoid over-crowded retail areas ON

Number of gate pairs for exclusive use 36
(according to the real situation in
Frankfurt at the time of observation)

Table 24: Definition of baseline scenario.

[ALIGNMENT ASPECT]

In order to produce meaningful results, it is triem simulate the real business world
situation as closely as possible (compare, Figude (B), (5) and (6)). The scenario
definitons cope for aspects that reflect situatsiyund at Frankfurt Airport.
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The output of the scenario simulations is discusdtsnt the description of scenarios.

The following other situations have been aimed tmleh in scenarios, too:

A turnaround time that is ‘tuned’ for marketing pase will be increased to
average values

A turnaround time shall cope for a minimum grourhdiling setup time at the
position and for the factor of uncertainty in theeall time on ground (e.g. late
passengers, missing equipment)

An expedited turnaround for large aircraft

An increased duty free spending per passenger

The possibility to have overcrowded retail areas

The promotion or enhancement of a specific retabaso that its factorakea
will improve

The situation of a homogeneous retail area perfoca@no differences inakes
Some of the gates will be assigned to anotherl r@taa, because way finding or
physical settings have changed

The resulting scenario definitions can be seehertables below.

Within the scenarios of ‘Group 1’ (Table 25) thesélne scenario can be found
(scenario AD-S_F11). In general, the scenariosGbtp 1’ use parameters that are
close to Frankfurt’s situation in terms of retaiea definition, the values forp§ Forr
and Fgrea ‘Group 1’ scenarios are used to verify the staetr(H.1) and answer the
research question.
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ACTUAL (SIM_FRA Sp=1.20, Fper=1.43)

5 B

g 2 3 8
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4l'-t; o (3] - E [=%3)

(] (7] > =

¢ ¢ E E 2332

e = | =] Q 3 wn
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. E &5 & £ 2o %
scenariold F = & 2 &3 wd g1 R2 RI R4 RS R6 RY
2 S F1 45 180 20 245 vyes 6 1.0 1.1 22 14 14 17 24
U S F2 60 180 20 260 vyes 6 10 daAa 22 14 14 17 21
V 5 F3 90 180 20 290 vyes 6 10 11 22 14 %4 1.7 2.1
W S F4 45 120 15 180 vyes 6 1.0 11 22 14 T4 10 21
X S F5 45 120 30 195 vyes 6 i0 31 22 14 A4 17 A
Y S F6 60 120 15 195 vyes 6 100 1.4 22 14 44 1.7 24
i S F7 60 120 30 210 vyes 6 1.0 3.1 22 14 14 17 21
AA S F8 10 720 10 740 vyes 6 10 21 22 14 44 17 24
AB S_F9 10 720 30 760 vyes 6 1.0 1.1 2.2 14 14 1.7 23
AC S_F10 10 720 30 760 vyes 18 1.0 1.1 22 14 14 1.7 21
AD S F11 45 180 20 245 vyes 36 i0 11 22 14 A4 1.7 24
AE 5 Fl12 90 180 20 250 vyes 36 1 14 22 14 24 g 24

Table 25: Scenario definitions (Group 1).

Values for the times at gate and buffer time vargoading to the different situations
aimed to simulate. The column ‘total time’ just suap the time values of the previous
columns. This does not indicate for how long awrrait actually remained at the gate,
but sets the constraints. So ‘total time’ must bhet mistaken as an indicator for a
passengers time to stay in the gate area or ezl

Scenarios S F8, S F9 and S _F10 virtually elimina#dtime restrictions, which
basically feeds the gate allocation algorithm wttle actual flight schedule ‘as-is’.
Additionally, in scenario S_F10 further 12 gaterpanave been declared mutually
exclusive. Scenario S_F11 describes S_F1, but aitbtal of 36 gate paitS that
cannot be used at the same time (S_F11 is theitm@asslenario). In addition to that,
scenario S_F12 increases the minimum time at ga@)tminutes, which implies an
increase of the safety buffer for flights thatdila standard ground time of less than 90
minutes. S_F12 also compares to S_F3, but withd8@ianal gate pairs that are not to
be used at the same time.

123 The following 36 gate pairs have not been alloweete allocated at the same time: A4/A5, A11/A51,
Al12/A52, A13/A53, A14/A54, A15/A55, Al6/A56, Al7/A5 A18/A58, A19/A59, A20/A60,
A21/A61, A22/A62, A23/A63, A25/A65, B1/B3, B1/B4, 2B5, B3/B4, B6/B7, B8/B9, B9/B41,
B19/B20, D40/D50, D41/D51, D42/D52, D43/D53, D44/M)E10/E23, E10/E11, E11/E24, E12/E25,
E13/E26, E21/E22, E23/E24, E25/E26.
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The scenarios of ‘Group 2’ (Table 26) describetaagion different from Frankfurt with
changed values forpBs, and Frea and a larger variety of combinations of the vasiou
parameters, and only 6 gate pairs for mutual exausse.

ACTUAL (SIM_FRA Spr=6.50, Fpgg =1.43, diff. retail area factors)

" -7

B P o® 5 52 EBR

e E = E RbB guo

5 B L B 56 232

! £ A £ 8 ©¢g g3
Scenariocld 3 5 & 2 X3 §ZF RL R2Z R3 RI R5 R6 R7
A sl 45 120 15 180 vyes 6 10 15 20 14 14 17 21
B S2 60 120 15 195 yes 6 19 45 20 14 14 17 24
€ =2 90 120 15 225 yes 6 1.0 4% 20 34 I3 I3 1w
D s4 45 180 15 240 vyes 6 1.0 15 20 14 14 17 21
E S5 60 180 15 255 yes 6 1.0 15 20 A% 14 7 24
F S6 90 180 15 285 vyes 6 10 15 20 18 14 1y 2i
6 57 90 120 15 225 yes 6 10 415 20 a8 14 17 21
H S8 45 150 30 225 yes 6 10 15 20 14 ¥4 17 24
| S1.1 45 120 30 195 vyes 6 10 15 20 14 ¥4 17 24
J S21 60 120 30 210 yes 6 1.0 A5 20 14 14 17 21
K S3.1 90 120 30 240 yes 6 10 15 20 13 14 17 21
L S91 60 180 20 260 yes 6 1.0 45 20 14 I8 Iy !
M S92 60 180 20 260 yes 6 15 15 20 14 14 17 21
N S12 45 120 15 180 ves 6 20 2.0 20 20 20 20 20
O S22 60 120 15 195 yes 6 20 20 20 20 20 20 20
P S32 90 120 15 225 yes 6 20 20 20 20 20 20 2.0
Q S1.3 45 120 15 180 no 6 1.0 15 20 14 14 17 21
R S23 60 120 15 195 no 6 10 15 20 14 14 17 21
S $3.3 90 120 15 ISmel & 2019 15 20 1% 14 17 24

Table 26: Scenario definitions (Group 2).

A third group of scenarios (not shown in a sepatalde) simulate the same situations
as given within ‘Group 2, but with a different dafion of retail area R2 and R3. In

that group R3 comprises also the gates B11, B13,&t B19, which belonged to R2
in ‘Group 2’ scenarios. This group of scenarios basn designed to show the effect,
which e.g. an enhancement of the retail environrfa@ntertain gates may have.
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So, a total of 50 scenarios have been detfifeahd will be computed in order to
determine whether there might be a possible impnare¢ compared to the situation of
actual sales and to determine contributing factors.

4.3 Simulation runs

Using the simulation workbench as introduced in [iZdia 3.7, except for two (see
above), all scenarios have been run on the sam@utem— usually three scenarios
concurrently. Depending on the parameter settingisgle rufi®® lasted between 4 and
14.5 hours. On a quad-core processor each instdrthe software consumed 25% (i.e.
one core) of processing power.

For each scenario the output generated consistedjate allocation plan and a schedule
for each day simulated. After a simulation run, teeresponding daily schedules have
been combined into an annual schedule used for suynmporting.

So, in total 18,200 gate allocation plans (eacth wi,064 data items), 18,200 daily
schedules (each with approx. 23,400 data items)am@ual schedules (each with
8,947,770 data items) and 50 summary reports (edgth384 data items) have been
generated by the simulation rufs.

Unfortunately, due to the large format of an altemaplan, it is not possible to fit into
this paper piece of work (similar with schedulesl snmmary report)>’ However, in
order to get an idea about a gate allocation pigaré 69 provides an excerpt.

124 Scenarios C-S3 and G-S7 (Group 2) have been nudifterent machines to test timing and the
deterministic character of the algorithm.

125 Not split and not run concurrently in itself, bun concurrently with simulation of other scenario

126 |1n addition to that a ‘cross-check-scenario’ baen simulated to compare explicitly the time perio
for which both retail data and actual operationatiadwas available. This scenario is based on the
baseline-scenario.

127 Compressed samples are provided in Appendix Bp@is 9.3 to 9.6.



ANALYSIS 135

o | B B2| B3 B4 B3 BB |

571868888568 5888|8888 137
1186638868 58888688 137
7188858888 §/8886 | 888G L4
233 8888 |
233 240 8
= 233 240 :
= 233 240 24
~ 233 240 24
= 233 240 24
2 233| 240 247
= 233] 240 24
= 233 240 24
= 233] 240] 2
= 233] 240| z
i &6 233 240] 2
b |88 233| 240| 2
e 66 233 240| 24
5 865 (888817777| 233 240 24
= 5888|8888 (7777| 233| 240 24 7
= 8886|8688 (888R| 233| 240 24 7
88588858 (8886( 233 24 21
712| 225(8888| 233 24 21
212| 225(8888| 233 24 21
212| 225/8888| 233 24 215| 28t
212| 225| 229 233 24 215| 26
212| 225| 229| 233 24 215| 26
212| 225| 229| 233 24 215| 26
...... B8888| 212| 225| 229(7777 24 215| 286

Figure 69: Excerpt of a sample gate allocation asrpcuded by the simulation workbench.

In general, the above is to be read gate per fratg, top to bottom. The figures at the
intersection of gate and time indicate the intemadéx of a flight. The time a gate is not
occupied is indicated by ‘888&1). The situation off2) shows a flight (#177) that
remains for 55 minutes at the gate (11 time intejvdhe gate is blocked an additional
15 minuteg4) by a buffer (indicated by ‘7777"). As mentioneddre, a situation may
arise where a retail area may become too crowaethose cases the algorithm blocks
any gate in that retail area for the next time rivde until the situation will have
improved again. This is indicated by ‘6666'(8).

Except for scenario S_F12 (Group 1), during non¢hefsimulation runs a flight has
been unable to be allocated in the time intervakgsested. Internally, the workbench
computed the following two additional values foclkeaimulation run:

1. A sort of opportunity cost has been computed, mithig how much additional
sales might have been generated in case enough igatee preferred retail
areas would have been available. The values rabgweeen 2.46% and 7.58%
(4.35% average).

2. Another sort of opportunity cost has been computaticating how much sales
have not been generated because not the beshttre solution stack could be
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allocated successfully. The values ranged betwe#d% and 0.19% (0.15%
average). In other words, the algorithm achievedawerage 99.85% of the
possible retail sales under the constraints given.

The massive amount of simulation data have bagidaden aggregated in the 50
summary reports and transferred into a spreadétreketrther analysis.

4.4 Analysis of results

The following analysis is basically based on quatitie measures. In the analysis the
gualitative aspect of gate allocations is not lablet in detail. Neverthelesbasic
guality aspecthave been satisfied by means of the simulatioarpaters as introduced
above.

In order to obtain more insight into the individuantributors of an improved retalil
result, a more differentiated view is provided belo
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4.4.1 Result of baseline scenario compared to actual relsu

The overall outcome of the baseline scenario imarease in sales of approx. 17% (i.e.
approx. 13.5 million Euros). This was achieved byeadistribution of flights (and
consequently passengers) across the retail arepageF’0 shows this on an average
daily basis.

50,000

40,000

30,000

20,000 -

-10,000

-20,000

Absolute change to actual traffic figures
(average per day)

-30,000

-40,000
R1 R2 R3 R4 RS R6 R7

D passengers -25,068 -84 18,335 6,337 -6,076 240 6,315
DOsales (EUR) -31,647 -523 45,126 14,109 -14,400 1,872 22,507

Figure 70: Comparison of actual figures to those dhe baseline scenario.

From relatively low performing R1 approx. 85% ofspangers have been shifted
towards R3 and R¥® And within Terminal 2 almost all flights from gatessociated
with R5 have been shifted to R7.

As expected, the amount of passengers per daymethtie santé’. Average increase
of sales per day was evenly distributed across daglof week (approx. 17%). So, the
potential in increased sales was not dependeriteoddy of week.

The observed loss of sales in R1 and R5 is moredbmpensated by increased sales in
the remaining retail areas. For example, one pmiton that can be derived from the

above figures is that the (passengers’) way tagtites of R3 would need to be able to
cope for more than 18,000 additional passengerdaerThis means that e.g. all check-

128 As gates in R3 are for transit and non-EU flighssengers that depart from R3 would need tgacce
border control checks unless other ways are foaratltiress that issue. In a real world situatios thi
may constitute a major challenge to overcome, kmaufficient inspection capacity needs to be
arranged for.

129 The algorithm does not shift across the changiagf
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points (e.g. security, outbound border control) ldaeed to provide sufficient capacity
for those passenger flows.

Detailed figures of this comparison, both on pageesn and sales can be found in
Appendix B, Chapters 9.10 and 9.11.
4.4.2 Scenario results in order of retail sales result

In order to get an idea of the most enhancingifoitihg) factors a list of all scenarios
(and respective results) is provided below.

ACTUAL (SIM_FRA Sp; =1.20, Fpe =1.43) 78,595,197 0.00

i

o o e

5 & g =

5 3 g s

L=} @ W p=) E ab

e g 5 E 23 3¢
e v @& m AL p2 % diff. to

Scenario ID 5 s E E E % & E RI R? PR3 R4 R5 R6 R7 i actual

AL 5 FB 10 720 10 740 yes 6 i0 11 22 14 14 1.7 21 95,218,816 21.15
W S_F4 45 120 15 180 yes 6 1.0 11 22 14 14 17 21 94,703,824 20.50
Y S:F6 60 120 15 195 yes 6 1.0 11 22 14 14 17 21 92,230,637 17.35
il 5:F% 45 180 20 245 yes 6 1.0 11 22 14 14 17 21 92,215,867 17.34
AD S5_F11 45 180 20 245 vyes 36 1.0 11 22 14 14 17 21 92,078,966 17.16
X 5.F5 45 120 30 195 yes 6 1.0 11 22 14 14 17 21 91,537,586 16.47
AC S_F10 10 720 30 760 yes 18 10 11 22 14 14 17 21 91,002,905 15.79
AB S_F9 10 720 30 760 yes 6 10 11 22 14 14 17 21 90,996,345 15.78
u 5.F2 60 180 20 260 yes 6 i0 11 22 14 14 17 21 90,375,283 14.99
AE S F12 90 180 20 290 yes 36 1.0 11 22 14 14 1.7 21 89,785,685 14.24
Z S F7 60 120 30 210 yes 6 10 11 22 14 14 17 21 89,352,807 13.69
v 5F3 90 180 20 290 yes 6 10 11 22 14 14 17 21 86,042,169 9.48

Table 27: Scenario results (Group 1), sorted by saeesult.

Within ‘Group 1’ scenarios, the different opera@btimes at a gate have been altered.
There is no direct relationship between ttwal time (sum of individual time
parameters) and the sales result to be observe@rikeless, it can be observed that the
higher the value for the minimum time at gate (rienimg parameters unchanged) the
less increase in potential sales was achiewadY( X-Z; T-U-V. The difference
observed here was approx. 3% less sales increadé peinutes additional time at the
gate. According to the frequency of occurrence tahdard ground times (see again
Table 21) this could be expected. Any increase ab®y minutes will lead to an
increase of the standard ground time during sinaratuns. Therefore, the gate
resources will be occupied for a longer period Hrete is less possibility to allocate
flights to retail-favoured gates. The potentialusioin space is reduced. The same can be
observed with the buffer tim&\(-X; Y-3.
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From an operations perspective it has been obsehatdonly inAE (scenario F_12,
Group 1) the alliance rule had to be disobeyeskneralcases. On 332 out of 364 days
in one specific time interval per day it has noemeossible to allocate flights in
accordance with that rule. Regardirgate uskit needs to be mentioned that in cases
where there are high restrictions due to minimunmaximum time at gate or buffer
time, a high number of mutually exclusive gate p#&ad to re-allocation of flights that
are then allowed to disobey the alliance rule. Tinisonsequence may lead to increased
retail sales (in case an alliance rule would haveeld a flight to be allocated in a retail
area with a loweFarea, compared to allocation without alliance rule).isTaffect can
be observed in scenariodE-V; AC-AB. The scenario pairT(AD) performed as
expected, because neither of minimum time or mawinime at gate have constrained
the allocation algorithm to an extent that theaaltie rule had to be disobeyed. Thus, in
this case flights have only occasionally been alled to gates in retail areas with less
sales potential (but: no allocation into a ‘nonaate-compliant’, higheFarea) retalil
area. For clarification and in reference to thevabdiscussion regarding standard
ground times, it is re-stated that it really depend the data in the flight plan (which
feeds the simulation runs) whether or not e.g. maxn time at gate influences the sales
result. The more the value for ‘maximum time ateg&brces a flight to free a gate, the
higher the potential for increased retail sales.

Returning to the observed violations of the allamale it needs to be mentioned that
the spread across the day of week is quite evebléT28). However, looking at those
time intervals that caused to violate the alliande most often, the distribution is not
as even. For example, the Wednesdays seem to h#ightaschedule that does not
cause problems at specific times, but violations spread all over the day (49
observations, but only 14 amongst the top continiguntervals).

MON | TUE | WED | THU | FRI | SAT | SUN

Number of times
rule disobeyed (both seasons) 49 45 49 47 1 48 | 49 45
2 | Interval 134 (11:05) 22 12 5 28 | 14 | 24 19
E 2| Interval 91 (07:30) 0 14 0 0 15 3 1
-2 s Interval 104 (08:35) 0 0 0 0 0 7 14
‘g € Interval 99 (08:10) 4 0 0 9 8 0 0
= Interval 136 (11:15) 3 2 9 0 0 0 1

Table 28: Violations of alliance rule per day of wele

Violations of the alliance rule are due to denaffitr at those times. They occur usually
during the four traffic waves (compare Figure 94gvertheless, as indicated above and
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shown in Table 29 the overview of frequency disttibn of occurrences may provide
input for flight planners. For example, flights mag slightly shifted (e.g. +/- five
minutes) in order to de-peak the situation.

Number of days

rule disobeyed 124 | 33 | 21 | 11-16 5-10 1-4

In the following 134 | 91 | 104, 136; 204; 203; | 259; 258; 250; 248; 246; 205;
time interval(s) 99 108; 202; 138; | 195; 151; 149; 148; 139; 115;
106;92 | 137;107; | 114; 112; 111; 110; 109; 105;
98 103; 102; 100

Table 29: Violations of alliance rule: frequency clases.

AE (scenario F_12, Group 1) compareddD (scenario F_11, Group 1) shows the only
difference in an increase of the value for ‘minimtime at gate’ from 45 to 90 minutes.
This means that each flight is given at least 9Qutes at a gate regardless what has
been filed in the schedule. In case a flight agilae or would not yet have been towed
to a gate, the gate would already have been reséovéhat flight. This of course incurs

a considerable negative impact on gate allocatianning. Nonetheless, it copes for the
factor of uncertainty in operations (the same ath wie buffer time) and should
decrease (short-term) operational delays.

Despite this burden simulation results still leadincreased sales of approx. 14%
compared to actual sales (and no 100% complianttealliance rule).

Observations in ‘Group 2’ and ‘Group 3’ show simitasults for the maximum time at
gate (reciprocally, because the lower that timeldinger the solution space would be).
According to Table 21 approx. 22,000 flights wostdy an hour less at a gate in case
the maximum gate time would be reduced from 18Q20 minutes. This increase in
solution space can also be seen in a better ssdak tV-T, Group 1)**°

Nevertheless, a change of one (or more) time pdasames no guarantee for an
improved result. Although the solution space mayirm¥eased, the structure of the
flight schedule may outweigh this in a form thatattain times of a day (time intervals
in the algorithm) a later time at gate (becauseedficed maximum time at gate) may
cause congestion in that time interval. This in ssmuence reduces (not increases)
solution space and sales may be less.

130 Although here buffer time is also reduced by fiwmutes. But results from ‘Group 2’ and ‘Group 3’
support this as well.
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So for an overall optimum it is important to firde-peak the flight schedule (small
shifts may be sufficient) and then start allocatiglanning, or to allow the gate
allocation algorithm to vary e.g. buffer time bydb10 minutes.

The results of ‘Group 2’ (Table 30) provide morsigit towards potential contribution
of individual parameters.

ACTUAL (SIM_FRA S,-=6.50, F,z =1.43, diff. retail area factors) 409,251,492 0.00

on oo 2o

5 5 f o zRPES

g £ £ E 28 3¢
_ c 5 &€ T 3% 53 e B0
ScenariclD £ = a e Z3 23 R1 R2 R3 R4 RS R R7 actual
N S§1 .2 45 120 15 180 vyes 6 20 20 20 20 20 20 20 507,911,119 24.11
o] S22 60 120 15 195 vyes 6 20 20 20 20 20 2.0 20 507,911,119 24.11
P S3.2 90 120 15 225 vyes 6 20 20 20 20 20 20 20 507,911,119 24.11
Q S1 3 45 120 15 180 no 6 1.0 15 20 14 14 17 21 489,539,966 19.62
A S1 45 120 15 180 vyes 6 10 15 20 14 14 17 21 489,539,521 19.62
D S4 45 180 15 240 ves 6 19 15 200 14 14 1.7 2.% 485,314,612 18.59
R §2.3 60 120 15 225 no 6 1.0 1.5 20 14 14 17 2.1 480,769,007 17.48
B s2 60 120 15 195 vyes 6 1.0 1.5 220 14 14 1.7 21 480,604,354 17.43
M 59_2 60 180 20 260 vyes 6 1.5 15 20 14 14 17 24 480,342,294 17.37
| S1_1 45 120 30 195 yes 6 10 15 20 14 14 17 21 476,993,152 16.55
E S5 60 180 15 255 yes 6 1.0 215 20 14 14 1.7 241 475,999,672 16.31
L 594 60 180 20 260 vyes 6 1.0 45 20 14 14 1.7 21 473,363,213 15.67
H S8 45 150 30 225 vyes 6 1p0 245 20 14 14 17 21 473,197,033 15.62
J s2.1 60 120 30 210 vyes 6 1.0 15 20 14 14 17 21 469,169,730 14.64
S S3_3 90 120 15 225 no 6 1.0 15 20 14 14 17 2.1 460,690,285 12:57
Cc S3 90 120 15 225 vyes 6 10 15 20 14 14 17 21 460,678,475 12:57
G 57 90 120 15 225 vyes 6 10 15 20 14 14 17 21 460,678,475 12,57
F S6 90 180 15 285 vyes 6 1.0 15 20 14 14 17 21 457,201,756 1172
K S3 1 90 120 30 240 vyes 6 1.0 15 20 14 14 17 21 450,455,993 10.07

Table 30: Scenario results (Group 2), sorted by saeesult.

As expected an improved performance of the indiidetail areas led directly to an
increase in sales. And of course, as long as latfiguld be allocated there would be no
difference between different scenaridbs@-P). In such a case the allocation rules cause
the algorithm to distribute flights evenly acrodisretail areas, always starting with the
first available gate, and as each retail area hasameFarea (2.0), it leads to same
retail sale§®’. Once more it has to be mentioned that the columsimum time’,
‘maximum time’ or ‘total time’ are not related topassenger’s dwell time, but to the
aircraft. In fact, they limit the algorithm’s capkty to determine favourable gates.

The constraint to avoid over-crowded retail area®ly had an effect on the resu@-(
A; S-C; R-B. In general, a different number of ‘6666’ blockagdoes not necessarily
lead to a different retail result. In fact it isettstructure of the flight schedule in

131 Compare precondition for research subject in @htah3, paragraph ,Airports'.
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conjunction with the time(s) at gate and the buffere that determine the ‘net gate
supply’ in each single time interval. So, in cas€@ver-crowded-situation’ occurs at a
time when there are eligible gates in a retail aveh a similarFarea, almost nothing
changes. But in case the only eligible gates wtalde been detected in a retail area
with a lowerFarea, then the retail result would have decreased daugly.

Comparing scenario&) and (M) delivers the expected higher result foh) ( because of
its higherFarea value for R1. Compared to scenarig (n scenario M) more flights
(and resulting passengers) have been allocatedLasdrthat no flight needed to be
allocated in R4. And as expected (due to allocatude set), almost nothing changed in
R5, R6, R7:*

For the reason of clarification it is mentioned iaghat the total time column does not
relate by any means to a passenger’s durationtail egeas, and thus does midtectly
imply anything regarding the retail result.

As introduced with the scenario description (seapér 4.2.3) the third group has a
different definition of retail areas terms of the gates they comprigerything else
remains unchanged.

132 Details can be found in form of an excerpt fronstanmary report produced by the simulation
workbench in Appendix B).
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As observed in Table 31 the overall result of ‘Grdi scenarios is similar to that of
‘Group 2'. Due to the fact that the attribution thie four gates changed from R2 in
‘Group 2’ to R3 in ‘Group 3, more gates had thesgbility to perform with an
increased factor (2.0 instead of 1.5). In consegelea slightly overall increased sales
result could be achieved in this group.

ACTUAL (SIM_FRA Sy =6.50, Fper=1.43, R2 and R3 diff, gates, diff. retail area factors) 412,590,152 0.00
U a = -%
Ej &% ::f 3 Diff. to 'group twa’,
e S < # i
8 % ¥ wx3 EE o
E E = E = g o .g B13,818
‘ c % £ T %5 z3 N % diff. to

Scenariold 3 3 & ° &3 B8 R1 R2 RI R4 RS R6 R7 s aerual
N 512 45 120 15 180 vyes 6 20 20 20 20 20 20 20 507,911,119 23.10
o] 52 2 60 120 15 195 vyes 6 20 20 20 20 20 20 20 507,911,119 23.10
P 53 2 90 120 15 225 vyes 6 20 20 20 20 20 20 20 507,911,119 23.10
Q 513 45 120 15 180 neo 6 1.0 15 20 14 14 17 21 495,183,849 20.02
A S1 45 120 15 180 yes 6 1.0 15 20 14 14 17 21 491,251,290 19.07
D sS4 45 180 15 240 vyes 6 1.0 15 20 14 14 17 21 486,801,694 17.99
R S22 3 60 120 15 195 ne 6 1.0 15 20 14 14 1.7 21 486,797,208 17.99
M 58 2 60 180 20 260 vyes 6 i5 15 20 14 14 1.7 21 485,573,233 17.69
B 52 60 120 15 185 vyes 6 1.0 15 20 14 14 17 21 483,319,805 17.14
I $11 45 120 30 185 vyes 6 1.0 15 20 14 14 17 21 481,714,871 16.75
E S5 60 180 15 255 vyes 6 1.0 15 20 14 14 17 21 479,052,025 16.11
H 58 45 150 30 225 vyes 6 10 15 20 14 14 17F 21 478,927,961 16.08
L 59 1 60 180 20 260 \ves 6 10 15 20 14 14 17¢ 21 476,792,980 15.56
J 521 60 120 30 210 vyes 6 1.0 15 20 14 14 17 21 473,668,548 14.80
) 53 3 90 120 15 225 no 6 1.0 15 20 14 14 17 21 466,842,101 13.15
C 53 90 120 15 225 vyes 6 1.0 15 20 14 14 17 21 465,114,845 12.73
G 57 90 120 15 225 vyes 6 1.0 15 20 14 14 17 21 465,114,845 12.73
F S6 90 180 15 285 yes 6 10 15 20 14 14 17 21 461,386,728 11.83
K 53 & S0 120 30 240 ves 6 10 15 20 14 14 17 21 454,606,966 10.18

Table 31: Scenario results (Group 3).

So, the (retail-wise) enhancement or differentagtion of gates directly resulted in an
improved sales result. Nothing else is different‘@roup 3’ scenarios. The slight

changes in order result from the changed attributibgates to the retail areas R2 and
R3.

Therefore, any explanation given for Table 30 a@pplies to Table 31

The elements that contributed most regarding the shift of passengers were (a) thel ret
area factorsand (b) the rule setThe latter has basically been responsible for a
separation between Terminal 1 and Terminal 2. Asatld have been too far apart
from real conditions no simulations without theibasle set have been conduct&d.

133 Constraint relaxation has only been necessargenaio F_12, Group 1.
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Best results could be achieved with those scenarios not constraining gate alionaby
too much time reserves and with a maximum numbeatds for concurrent use.

In some scenarios it could be observed that altiestcomplete traffic via a certain
retail area was distributed to other retail arsasthat theoretically the gates would not
have been allocated during the entire season.at all

According to the simulations of ‘Group 1’ thenancial benefit would have been
between 7.4 million and 16.6 million Eurb¥ However, these figures would need to be
set in relation to the additional cost at operatjcand they need to be looked at along
with the assumptions that have been taken for gdainteach scenario.

Finally, a_cross-chechkas been run with a scenario comparing only th®gef time

for which both retail data and actual operatiorathchas been availab{2007-01-01 to
2007-03-24; i.e. 50,175 flight events ). The retmda factors taken were those from the
winter season (compare Table 14). Everything ebse leen taken as defined in the
baseline scenario (Group 1, S_F11). The result& slmincrease in sales revenue from
approx. 16.4 million Euros to 19.8 million Euros(ialmost 21%).

The overall results strongly suggest that under the constraints giteere is
considerable potential to increase retail salespawed to actual sales (latter with no
retail focus in the gate allocation process). Ttieieved values range from approx. 9%
to approx. 21% increased sales across the sceriamossroup 1.

This assesses the statement (H.1) to be feasible and
answerstheresearch question raised in Chapter 2.5 to betrue.

Despite the potential drawbacks because of assangpénd available data, there is still
a positive statement regarding a possible apptinatif the above. However, applying
the above at different airports may alter somenosé assumptions and may result in a
different outcome.

134 Keeping in mind that only a proportion thereoflvaé obtained by the airport operator, depending on
the contracts with the retailers.
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[ALIGNMENT ASPECT]

Having compared a process output with and withoddi@onal support of the IT
function (process integration on data layer and business rules layer, and IT
application for gate allocation planning task),@gome extent positive contribution has
been determined. So, the example — derived fronicapipn of the information
intensity concept — seems to support the assumpfigositive impact of business/IT
alignment on a business’ output.

The main conclusions, a guideline for applicatidroer airports, limitations of the
approach undertaken as well as further areas eérels are discussed in the concluding
chapter.
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5. CONCLUSION AND RECOMMENDATIONS FOR FURTHER RESERH

Having applied the research methodology to a sigebifisiness context, the results
achieved are promising. In addition to the achiesethregarding the statemefi.1)
(see previous chapter), the aim and objectives haea achieved as follows:

(AIM) To appraise in how f& the use of information technold§ymay foster a core airport
operational process (i.e. gate allocation) takimgoi account the requirements of an airport
commercial process (i.e. airport retailing).

> (A) Extent: Approx. percentage change in retail revenesults in Chapter 4)
(B) Use of IT:
e IT-supported process decomposition (Chapters &u2d33.2.4)
e IT-supported data modelling (Chapter 3.2.5)
e IT-supported simulation of business rules to predoperationally feasible allocation
plans (Chapters 3.4.4, 3.7, 4.2, 4.3)
* IT-supported monetary evaluation of produced atiocgplans (Chapter 4.3)

(0.1) To determine the limits of general purpose methiodsodel business alignment of¥Tand
placement of the research topic within existingrfeavorks®

> (A) Limits

e Lack of causality (IT as input; monetary figuresasgput); compare discussion in
Chapter 2.2 and the resulting application of tHerimation intensity model.

e Assumption that there would be appropriate IT suppwailable. This has been
addressed by actual development of a tailored sofwapplication taking into
account constraints of IT architecture and the elgmf cost.

(B) Placement

» Summarizing the discussion in Chapter 2.2, Figueplaces the research topic

within existing frameworks.

(0.2) To develop a possible extension or a more speaiitication of existing metho@sin a way
that the derived methodology may be used for furffrecesses in the airport business
environment?

> (A) Application

e Partly application of the concept of informatiorieinsity by modelling an airports
value chain (Figure 18) and placement of airporbcpsses in the information
intensity matrix (Figure 19).

(B) Further processes in airport environment

« Basically all of the processes in information irgiéyn matrix may be a candidate for
IT support. The latter would need to be derivedrira detailed analysis of the
processes chosen. As suggested, methods for analgsi be process decomposition
and information modelling.

(0.3) To construct a conceptual mo&ldescribing the relationship between airport reitzgl and
gate allocation. The model should be based on m®aructure (in form of a business
process decompositid) as well as on information structure (in form ofdata modelff’.
Furthermore, it should be quantifiable for latensilation purpose®”

> (A) A conceptual model has been presented in Chag8er 3.
(B) A business process decomposition has been condinc@thpters 3.2.3 and 3.2.4.
(C) A data model has been developed in Chapter 3.2.5.
(D) A quantified model has been developed in Chapter 3.
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(0.4) To develop an algorithm for the gate allocation gees that copes for the needs of supporting
the retailing process (i.e. an increased sales ltgsu

> A problem-tailored algorithm has been develope@hiapter 3.6.3.

(0.5) To develop an independent simulation environmetit imiplementation of the algorithm as
outlined in O.4.

-> The simulation environment has been developed. h&pr7 describes its basic elements.

In summary the following alignment aspects haventssdressed™

* IT support is aligned with industry (compare, FigurO, (1)).

* IT support is aligned with own value chain (compangure 10, (2)).

* IT support is aligned with own business processespare, Figure 10, (2)).

* IT support is aligned with own information flow®fepare, Figure 10, (2)).

e IT support is aligned with business function, besgaut understands own
business (compare, Figure 10, (2) and (3)).

e IT support is aligned with business as the IT fiomctonsiders IT investments to
increase business output or to decrease cost, mfide with budgets (compare,
Figure 10, (4)).

e IT support is aligned with business as requiremesftdT architecture are
considered in the IT solution (here hardware andtvsare requirements)
(compare, Figure 10, (5)).

e IT support is aligned with business as the chamgbusiness output (to some
extent) can be measured (compare, Figure 10, (6)).

Transferring the knowledge gained from the reseavolk, a couple of action items
have been derived and are proposed to airport neamagthe following chapter.
5.1 Recommended actions for airport managers

Simulation results suggest that for a possiblecase in sales, the following aspects are
recommended for immediate consideration

1. Integrate the ‘retail-orientation objective’ in teeasonal flight planning process.
2. ldentify the most contributing flights requiring ehleast change in current
operational setting. Initiate re-allocation of thdBghts.

135 Compare also the links to alignment, marked/AsIGNMENT ASPECT]throughout the thesis.
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3. Depending on the level of automation in the gakecation process and on the
IT systems used to support the allocation plantaisg, a corresponding rule set
shall be complemented by rules that allow for ailetrientation.

4. In order to increase awareness, add a ‘retail ie¥éag’ to each allocation plan.

For further consideratiothe following is suggested:

5. Consider elements that allow most flexible use egard to investment in
terminal infrastructure.

6. Appraise any procedure that constrains a free gHteation regarding the
potential opportunity cost incurred (because ofsguyg less retail sales). Foster
the application of such a measure to be used mgaaasociated discussion (e.g.
allocation wishes of airlines, or limited use offrastructure due to
implementation of security rules based on politaatisions).

7. Depending on the level of integrated resource pianrfcheck-in counters,
gates, stands, security check points, baggage b#ity incorporate findings into
overall planning model.

For a minimum, there should be an awareness regattlie sales aspect in the gate
allocation planning process. This ought to be preseany corresponding discussion as
mentioned above in point 6.

At Frankfurt Airport — as a direct result from having presented firsdlihgs of this
research — the seasonal flight planning departimave picked up the idea of a ‘revenue
tag’ in conjunction with any planned allocation (conmgabove). A prototype software
solution has been developed to add such a tag to anyattlacplan. Furthermore,
flight plan data has been analysed for candidatshti to be re-allocatedor a
potentially more retail-favoured gate. In case e¢hir the possibility to do so, those
flights will be re-allocated and corresponding aies in actual retail revenue will be
analysed And finally, the magnitude of the individual retarea factors Karea) are
being analysed for qualitative contributofis would allow for a more detailed model
in respect toFagrea. In summary, Frankfurt's awareness regarding tlo¢ergial
embedded in combining gate allocation in seasdigltfplanning and retail business
has been increased considerably.

However, having taken the processes of gate altotaind retailing as an exampie
demonstrate possible contribution from the IT fumgt this aspect is summarized
below on a more strategic level.
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5.2 The role of IT: Strategic implications for airport policy

The discussion so far has started with a broad waewhe contribution of information
(technology) within the airport business environmesnd has then become very
specific to produce a quasi quantitative result.

From a more strategic view (in addition to implioas already mentioned above) an
airport should be aware of the financial potentit can be realized upon consequent
analysis and harmonization of the most informati@ensive processes in its business
environment. In some situations such an analysig aven lead to new products or
services to be offered.

However, a prerequisite would be to have a repgsibd processes and information

flows for the entire business environment. Usualych a repository is not available at
all or only for individual players in the businessntext. Nevertheless, at least an
integrated high level view on processes and inféionaflows would be necessary to

gain any advantage. This implies that all partra¢ran airport should be encouraged to
contribute towards such an integral view. In mases it will be the airport operator or

the major airline at an airport that already hamagority of processes and information

entities documented in a form to be usable in teva context.

So, in the business units, roles in charge of

e information quality assurance (incl. data qualiyl dusiness intelligence),
* business process engineering,
* new service development, product development,

along with the enabling counterparts of the IT depant should establish regular
communication with the corresponding roles of th@artners in the airport
environment. On a more formal basis such an infionaxchange may be fostered via
appropriate sections in an airport’s user agreen&th an agreement may require any
user at the airport to submit certain pieces obrimiation to (e.g.) the airport’s IT
department.

However, owing to the nature of the airport indyserach business setting at an airport
is to a large extent unique. Therefore, an apptinabf research methodology and
simulation workbench for other airports needs tomsoder certain aspects to be
discussed below.
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5.3 Transferability
In general, the methodology and scenarios can pkedo other airports as well.

As outlined in the previous chapters, there argéagempreconditions and assumptions
that have to be met in order to obtain simulatesults as described before.

However, exactly those constraints may limit thel&ation of the above in respect to
other airports. The following discusses differespects to be considered when trying to
apply the research methodology to a different assrset up.

5.3.1 Different players in same business context

First of all, there needs to be a constellatiorplace allowing for a seasonal flight
planning process that considers both operationdl cammercial aspects. As long as
such a process exists, it does not matter whetheartain player (process owner) is
within the same legal entity or a business parfitem another company or authority).

Usually, the airport operator, the retailer(s) &ne airlines would need to support the
common goal of increased retail sales. This is \@myilar to all initiatives around
collaborative decision making (CDM) where the aitpoperator, the airlines and air
traffic control need to agree to a single sharedl,gavhich is to increase the
performance of the overall ‘system airport’. Thisans that there need to be incentives
in place that over-compensate drawbacks from idda&d operational decisions.

The level of vertical or horizontal integrationaat airport does not really matter, if there
iIs a common understanding (embedded in contraeta)den all players involved.

As introduced in Chapter 3.2.2 in general the nesetpic can be applied to airports of
different type. Nevertheless, there will be a figant bandwidth in terms of potential
additional sales generation.

Regardless the airport environment in which itimead to apply the methodology and
the simulation workbench, a couple of aspects mede& considered in doing so.

In general, an application at another airport wauted to be conducted as outlined in
Figure 71.
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5.3.2 Individual aspects to be considered

During thedata cleansing task it became very evident that complete andisterg data
comprisinginfrastructural data, flight plan data and retail data is crucial to the overall
ability to apply the research topic to other aitpor

It has to be stressed that the formal requirenfeons methodology and especially from
the simulation workbench are minimal. After dataaclsing, corresponding plain text
files of delimited line format are sufficient inrtes of data source.

The most effort will need to be put into thata gathering itself and the data cleansing
task. Data gathering will depend on the numberlaygrs and the level of integration
amongst them.

A challenge in the data cleansing task will bertatch commercial (retail) data with
standard flight plan data. Based on the retail data (and together with Iretqierts from
the airport in concern) the different retail aremsuld need to be identified and
corresponding retail area factors need to be datedn

In case there were any aspects inittieastructural layout of an airport not covered by
the gate definition, but necessary for the ovegale allocation process, this would need
to be re-programmed within the simulation workbench

The same applies to the rule set. Constraints dikeraft size, gate size, alliance
affiliation or passenger density within retail agesre considered within the simulation
model. Still to be integrated would need to be eapacity measures of points within
the passenger (way finding) process like securitgck points — or in general the
definition of passenger ways (e.g. via a waypoiatrir in terms of distance and time).
The latter is especially important to airports perfing a hub function with a large
proportion of transfer passengérs.

Given the targeted heterogeneous retail settindeasribed in Chapter 3.2.2 the basic
requirement to transfer application of the resedaogic to other airports would be to
obtain flight-specific retail sales data. Furthewpprtant information to be obtained
from the retailers would be an indication regardimg maximum number of passengers
to be catered for at a time. In the research modigl the floor space of the gate (hold)
rooms has been considered. There are more aspebts ¢onsidered when applying

138 The number of passengers at a time in a locatiay also be determined using agent-based simulation
methods (and tools). Such a method is usually nfileseéble regarding changes in infrastructure
setting.



CONCLUSIONS AND RECOMMENDATIONS FOR FURTHER RESEARC 154

research results in practice. This is also duehéonhodel character and scope of this
piece of work and will be discussed below.

5.4 Limitations of research undertaken

The author acknowledges that the research presenthis paper is limited and cannot
be generalized without consideration of its assionptand shortcomings.

Mentioned with the introduction of the conceptuaseaarch model, there are
assumptions underlying the model, and there argldications compared to the real
world. This enabled to examine the research olbgeet great level of detail. Given the
amount of time and other resources, it would natehlaeen possible to produce this
piece of research if incorporated all aspects efaiisiness environment.

* A major assumption within the research model i$ there may incuadditional
cost at operations (e.g. ground handling services). This might bease there
would be an increased number of tows, or the tourat of a flight would
require more personnel in order to be handled wighcertain (shorter) period of
time. Although the scenarios defined have appligtharound times close to
actual figures, there may be side-effects not yetavered. In order to
determine the magnitude of such additional cosbperationssimulations of
apron traffic and of the aircraft turnaround process would be necessary.

* An important assumption within the allocation coastts has been the
eligibility of gates for both Schengen and non-Schengen flights. This of course
increases the solution space for the allocatidk fHserefore, within an airport’s
infrastructure a most flexible arrangement of siégwwheck-points (all central or
all de-central) and border-crossing inspections ld/dn¢ a necessity to harvest
the full potential of the approach in this paper.

* Another aspect limiting the overall result is titawvas taken for granted that the
airport in question would be able to asshrd-connectivity regardless of the
gate allocation, as long as the alliance affiliatiale is obeyed.

* Regarding the generation of retail sales is has lassumed that theuntry of
destination of a flight explains to a great extent the natloypaf its passengers,
and this in consequence the retail spending bebaviOther contributing
factors, like shopping atmosphere, passenger dima#i-or passenger-specific
shop arrangements have not been considered diiecthe model. Theetail
area factor summarizes all those aspects in a single figure.
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e A retail area’s performance is also due to the ifipdtights allocated therein.
So, there is anutual influence of flights and retail area performance. A
proportion of that performance is due the retafleoig itself, but another
proportion is solely due to the passengers’ naligngee above). The research
model assumes that the retail area factors remashanged for different
allocations. An adjustment would be necessary pe dor this.

e As it was not in scope of this paper, it has nqiliekly looked atalternative
ways to enhance retail revenue in case gate allocation would not have been
improved for retail objectives. However, possibilities here would be to launch
customer segment-specific promotions, to gain nraegligence about shopping
behaviour in specific retail areas, to adapt redéiitring (and shop advertising)
even faster to the actual flow of passengerstqusame a few.

* Regarding thenfrastructure it was assumed that the gates would be available
throughout the year. This is of course not the aaseal operations. However, it
can be either addressed by definition of a minin(tgnaranteed’) number of
gates or by different scenarios (and simulatiors) different infrastructure
settings. The model and (with minor modificatiohg tsimulation workbench
would be able to consider changed infrastructure.

e The gate allocation algorithm aims to find the best possible solution within a
specific time interval. The ruling element is tligtit schedule. For this reason
sort oflocal optima will be produced. It is not looked at whether igisl change
of the flight plan might produce better results.

* Another limitation lies in thecurrent implementation of the algorithm all
flights of a time interval will be shifted into theext interval in case not all of
them could be allocated in the current interval.identification of the optimum
flight combination with as many flights as possitiebe allocated in the current
time interval with the remainder as candidate fisgim the next interval would
be an improved implementation of the algorithm. tRemmore, this may be
complemented by some sort of priority functiontlsat those flights will receive
certain preference in the next time inter4l. However, as the above case did
not occur, the results produced should be valichdtleeless, in case of a flight
schedule being more dense, compared to the ongitigealy become necessary
to change the implementation (i.e. the simulati@midvench software).

137 Similar to the penalty adjustment methods in ¥ad Tang (2007).
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Despite the above limitations, the simulation ressbhve shown that there is a potential
to increase retail sales. Such an increase hasrétieally) become possible because of
two information intensive airport processes weralgsed and to some extent
harmonized. This may be applied in broader scopaitpprt management in a way as
mentioned above.

5.5 Contributions

Despite of its limitations the thesis aims to haeatributed to the body of knowledge
as follows:

* The concept of information intensity by Porter avidlar (1985) has partially
been applied to the airport business for the finsé.

* In a generic model two specific airport processesnf different business
domains have been combined in a way to show a paltencrease in their
output. This aimed to contribute towards underdtepdof the mutual
dependency of processes within the airport busieeggonment.

* A retail sales improving multi-objective gate abbion algorithm has been
developed and implemented on standard PC hardWwhig algorithm addressed
the specific (retail-enhancement vs. gate assigtshperoblem for the first time.

* Furthermore, the ‘optimistic elements’ within thgaithm and the approach to
reduce the solution space upfront have not beendfan current body of
knowledge before.

e« The implementation in form of a simulation workbkn(piece of software),
helped to carry out a sensitivity analysis. An &agtlon (case study) with a
similar large amount of real airport data to tegjade allocation algorithm has
not been found, so far.

As occasionally suggested in-between, individugleats of the research undertaken
may be explored in more detail or expanded in scope

5.6 Areas for future research

This paper has addressed many aspects within fsaneh context. Nonetheless, the
defined scope of work and limitations as describbdve suggest areas for further
research.

It would complement the work in this paperdescribe the relationship between the
retail area factor and a flight-specific retail factor. As mentioned in Chapter 5.4 there
should be some form of mutual influence betweentth® For example, in empirical
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studies the different elements contributing to slaées result of a retail area may be
examined. Then specific flights may intentionallyddlocated to gates associated with a
different retail area. However, a very detailedaslation of the operations environment
in the terminal building would be necessary in orde be able to exclude any
misleading influences. For example, informationegivupon check-in can be very
influential towards the buying behaviour of passalf® The result of such a study
would help to modify the model in a way that thtailearea factors would adjust within
a simulation run (depending on the flights allodateithin the corresponding retail
area).

In addition to the above, ttapproach may be complemented by the following aspects:

* A more sophisticated rule set would allow to moal conditions to a greater
level of detail (more process points in passengeay).

« Alternatively, the concept of retail areas andrdmulting objective function may
be implemented into various other gate assignmeodefs (see review in
Chapter 2.3) for a more complete simulation.

* A multi-step approach may support solution findingcase of a flight (plan)
schedule is too busy (or not balanced). Such aroapp would first need to try
to smoothen the peaks within the schedule. Oniy tilea second run the
allocation algorithm as described in this paper ide applied.

« As mentioned in the chapter about ‘limitations’, (guantitative) model
describing additional cost at operations would helget the results obtained in
this piece of work a step further towards practiceditions.

Not found in current body of knowledge, but seeibaovery useful is test bed for the
various gate allocation algorithms that exist. It has been observed that researchers
almost every case define their own testing envireminfor the solutions they suggest.
Thus a performance comparison in terms of solufjoality and computing time is not
feasible. Hence, a standardized research enviranthah copes for various airport
scenarios (different layouts, different flight sdhées, etc.) would allow to better
evaluate a proposed gate allocation solution metlodddition, a standard set of real
airport data from airports of various categoriesuldohelp to bridge the gap between
academic research and application in practice.

138 50 observed in a case in Frankfurt where passengere told at check-in that there would be no
opportunity to purchase duty-free goods after sgcoheck (due to construction work on that day).
According to the retail department, the sales #gufor that flight have been significantly diffeten
from those of other days for the same flight.
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Finally, as indicated within the strategic implicais, there should birther business
processes to be identified, analysed and if possible harrpediin a way to produce
more favourable output. Figure 19 and the modehfairmation intensity may help to
identify such processes the same way as they stgopiar identify the potential that has
been determined upon application of a retail-wedlgate allocation process. When the
majority of airport-specific processes would hawee analysed as suggested in this
paper, a comparison at industry Ié¥&Imight help to appraise the potential derived
from an aligned IT function more precisely.

139 Compare Hu and Quan (2005).
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8 APPENDIX A

8.1 Overview of functions and procedures

Function List

aeraCUBEInit
CalcDelayMinutes
Canversioh

ConvertCommaT oD ecimalP oint
D aywieek

Drelaytdin

DeleteRecaords
DeleteRecordsTw0
Durnp_Inta_DEBUG_File
FillctualPax
FillsssumedaTD
FilErorbusus

FillFlightF evenueS pecific
FillGroundT ime

FillFlanningS eazon
FilRetailtrea
FillRetailireaF actar
Flight_DF_Factor
GeneratedyglGroundTime
GeneratelGanttData
Generatelatesl zed
Generatel PGFiles

GenerateT able_AvglnFieldU nique
Generatew'eakDayFIELDFile
Generate'w'eek D ayPaxFile
Generate'wingSpanCode
Getdlliance

GetCategordBC
GetCKIHalFromG ate
GetDFCountryF actor
GetDutyFreeFactar
GetGateColurmn
GetGatelndesFromG ate
GetRetaldrea
GetRetailérealndesFromG atelndex
GetRetailérealndexFromBetailirea
GetRetailF actar
GetTeminalFromG ate
GetTimeFrombinutes
GetTimeFromTimelndex
GetTimelndexFramTime
GetwingSpanCode
Initalliances

|zFemoteStand

1z_EU_flight

LoadOpzData Country

LogE ntry

MyGiRefresh

MextDay Show_DEBUG_COUMNTERS
OfrHook SPLASHBEOM

OpenB ackGroundwindow StringUpdate
OperFileDialag SuggestRetailtreaF actar

OPTI_Awoid_Retailtrea_Pax_Owerloar Test
OPTI_EBlockGatesinRetailsrealnTimelnt TitleBarTime
OPTI_CombiTwaoElements UpD ate0AGFile
OPTI_DependendGatelsFree ‘Walidk ouzel ocation
OPTI_Determine_availableGateslnlnters WwriteRec
OPTI_Determine_E ligibleG atesFarFlight
OPTI_Determine_E ligibleR etailbreasFarFlight
OPTI_Determine_FlightzT 0B edllocatedinT imelnterval
OPTI_Determine_taxTheoR evenue
OPTI_Determine_Retaildrea_PAx_Load
OPTI_Determine_RevenueForFlightats pecificG ates
OPTI_Determine_FRevenueForFlightinS pecifich etailtrea
OPTI_DumpD ailwdlloc ntoFile

OPTI_DumpD ailwFlanlntaFile

OPTI_FindSolution

OPTI_GateChosen

OPTI_GateTimekatrix_DEBUG

OPTI_GateTimekd atriv_Filka/fithFlightPlan0iSingleD ay
OPTI_GateTimekd atrix_|nsertFlight

OPTI_GateTimekd atix_F emaoveFlight
OPTI_GateTimekd atriv_Show

OPTI_GateTimekd atrix_Transaction_Commit
OPTI_GateTimekd atrix_Transaction_Rollback
OPTI_GateTimekdatrix_Tranzaction_Start
OPTI_Geno2Pheno_Gate

OPTI_Initialize

OPTI_Initializel ptiP aramFromFile

OPTI_lsWalidGate

OPTI_| s alidRaCombi

OPTI_MoShow Progresswindow
OPTI_Phena2Geno_Gate

OPTI_Report

OPTI_Run

OPTI_Show_Progresswindow

PEMain

FeaddllFecslntodrray

Rielndex

RepartGatesChanged

RepotStatzPerDay

Reset DEBUG_COUMTERS

SelectField

ShiftFilelntaHistory

S howébout

ShowD escription

Showw/aitBox

[~ Functions from all loaded files.
o Refrezh
[~ Close when selection is made.

[™ Leave function list unsorted.

4

Figure 72: Screenshot of software's function/procade list. Source: Author.
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8.2 Source code of software

The software has been written in the PowerBasicgraraming language. The
programming editor allows for syntax colouring amety long lines. Due to the thesis’
format restrictions many lines of source code balbroken into the next line.

The source code of some functions that are not ddemecessary here has not been
included in the following printout.
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8.2.1 Main File
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' MAIN PROGRAM: START

FUNCTION PBMain PRIVATE AS LONG

'--- GLOBAL VARIABLES ---

GLOBAL PATH_APPLICATION
application (.exe-file)
GLOBAL PATH_DATA
‘directory that contains all data files
GLOBAL PATH_HISTORY
‘directory that contains files that have been back
GLOBAL PATH_SCENARIOS AS STR
(1) daily flight schedules (2) daily allocations

ING

GLOBAL FILE_SUMMER
the working/current version of the summmer season
GLOBAL FILE_WINTER
the working/current version of the winter season
GLOBAL FILE_SS
'Seasonal Flight Plan (Summer)
GLOBAL FILE_WS
'Seasonal Flight Plan (Winter)

'--- ORG DATA FILES

GLOBAL FILE_ORG
'PreOrgFile (fixed field length)

'--- ERROR FILES

GLOBAL FILE_ERR
'Error Queue for QS reasons
GLOBAL FILE_ERR2
'ErrQueue with airport codes that are not in refer
GLOBAL FILE_ERR_03
‘ErrFile (flights with no ATD)
GLOBAL FILE_ERR_04
‘ErrFile (flights with no actual pax)
GLOBAL FILE_ERR_05
‘ErrFile (flights with no flight pax DF factor)
GLOBAL FILE_ERR_06
(flights with a delay of 9999)
GLOBAL FILE_ERR_07
‘ErrFile (flights of season flight plan with no ma
GLOBAL FILE_ERR_08
‘ErrFile (flights with no DF factor)

"es MISC FILES woremmmmemmmmmcmcmcmcmeeee e

AS STRING
AS STRING 'File with A
AS STRING
AS STRING
AS STRING ‘original FLIR
AS STRING 'F
AS STRING
AS STRING 'File WITH Du
AS STRING

GLOBAL FILE_WSC

GLOBAL FILE_GROUNDTIME

GLOBAL FILE_GATE

GLOBAL FILE_GATE_INFRA

GLOBAL FILE_FLIRTORG

GLOBAL FILE_FLIRT

GLOBAL FILE_OAG

GLOBAL FILE_DF_FLIGHT

GLOBAL FILE_DF_COUNTRY
GERMANY;73,5)

GLOBAL FILE_RETAILAREAFACTORS
factor, e.g. R2;3,4)

GLOBAL FILE_RETAIL_AREA_DEF

GLOBAL FILE_REVPERPAX

GLOBAL FILE_DF_RETAIL_FACTOR

GLOBAL FILE_GANTTVIEW
formatting

GLOBAL FILE_TIMEINDEX

AS STRING

AS STRING
AS STRING
AS STRING
AS STRING 'File used fo

AS STRING 'File with an

AS STRING 'directo ry that contains the

AS STRING

AS STRING
ed up (.txt -> datetimestamp.txt)

‘directory that contains results of scenarios (opti runs):

AS STRING 'this is
AS STRING 'this is
AS STRING

AS STRING

AS STRING

AS STRING

AS STRING
ence list (FILE_AIRPORTS)
AS STRING

AS STRING
AS STRING
AS STRING 'ErrFile

AS STRING
tch in OrgDataFile)
AS STRING

'File with A/C and WingSpanCodes
/C and average standard ground times
File with Gates used
File with Description of Gates
T data (for verification and fallback)'
LIRT data (for verification and fallback)
File with flight numbers and destination airports
ty Free factors per flight (e.g. BA8733;88,0)
'File WITH Duty Free factors per country (e.g.
'File WITH factors FOR each retail area ( rel. Retail
ith the definition of the retail areas
verage (Retail) Revenue Per PAX
Free Retail Factor
r import in EXCEL spreadsheet with conditional

'File w
'File with A
‘Duty

index for times during a day (00:00, 00:05, .. 24:

GLOBAL FILE_HEATCAT AS STRING 'File that defines the category according to which the heat map is
generated

GLOBAL FILE_AIRPORTS AS STRING 'File with up dated AP codes (Russian Federation,
Yugoslavia, ...)

GLOBAL FILE_AIRLINES AS STRING 'File with Ai rline Codes

GLOBAL FILE_PAX001 AS STRING 'PAX data file used for import into EXCEL for pax stats

00)
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GLOBAL FILE_OPTIPARAMETERS AS STRING 'File with (GA) optimization parameters
GLOBAL FILE_AIRLINEALLIANCES AS STRING 'File with members of airline alliances
'OTHER

GLOBAL DEBUG_COUNTER_1 AS DOUBLE
GLOBAL DEBUG_COUNTER_2 AS DOUBLE
GLOBAL DEBUG_COUNTER_3 AS DOUBLE
GLOBAL DEBUG_COUNTER_4 AS DOUBLE
GLOBAL DEBUG_COUNTER_5 AS DOUBLE

GLOBAL DEBUG_PRINT AS INTEGER

GLOBAL gHeatCat_B_From AS LONG
GLOBAL gHeatCat_B_To AS LONG

GLOBAL gNumberOfGates AS INTEGER
GLOBAL gNumberOfAircraftTypes AS INTEGER

GLOBAL RUNMODE AS STRING

GLOBAL gVarNumber_1_TimerFunc AS DOUBLE
GLOBAL gVarNumber_2_TimerFunc AS DOUBLE
GLOBAL gVarNumber_3_TimerFunc AS DOUBLE

GLOBAL gVarString_1_TimerFunc AS STRING
GLOBAL gVarString_2_TimerFunc AS STRING
GLOBAL gVarString_3_TimerFunc AS STRING

GLOBAL gTimeCalcNumber_1 AS LONG
GLOBAL gTimeCalcNumber_2 AS LONG
GLOBAL gTimeCalcNumber_3 AS LONG
GLOBAL gTimeCalcNumber_4 AS LONG

'--- FOR OPTIMIZATION RUNS ---

GLOBAL gDKGA_NumberOfRecords AS LONG

GLOBAL gDKGA_MinutesAtGateMINIMUM AS INTEGER 'in file FILE_OPTIPARAMETERS
GLOBAL gDKGA_MinutesAtGateMAXIMUM AS INTEGER in file FILE_OPTIPARAMETERS
GLOBAL gBufferintervals AS INTEGER 'in file FILE_OPTIPARAMETERS

DIM IMenultem AS LOCAL LONG

DIM IResult AS LOCAL LONG

DIM sMenu(1 TO %MAXMENUBUFFER) AS LOCAL STRING
LOCAL i AS INTEGER

RUNMODE = "CRANFIELD"
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' SUBs / FUNCTIONs

FUNCTION TitleBarTime(INotUsed&) AS LONG
ConsoleTitle "Current Time: " + TIME$

IF RIGHT$(TIMES,1) = "0" THEN
Consolelcon %IDI_HAND
ELSE
Consolelcon %IDI_ASTERISK
END IF

END FUNCTION

SUB SPLASHBOX(sText$)
SplashBoxShow 1+%BOLD, _

0, _
%CONSOLE_CENTER, _
%CONSOLE_CENTER, _
sText$, _

0,_

%TRUE
SLEEP 1000
SplashBoxHide

END SUB

FUNCTION OpenFileDialog(BYVAL hwnd AS LONG, _
BYVAL sCaption AS STRING, _
BYREF sFileNames AS STRING,
BYVAL slnitialDir AS STRING
BYVAL sFilter AS STRING, _
BYVAL sDefExtension AS STRI
BYREF IFlags AS LONG) AS LO

DIM tOFN AS LOCAL OPENFILENAME
DIM sRetVal AS LOCAL STRING

sRetVal = STRING$(1024,0)
MID$(sRetVal,1) = sFileNames

REPLACE "|" WITH CHR$(0) IN sFilter

IF LEN(sInitialDir) = 0 THEN
slnitialDir = CURDIR$

END IF

tOFN.IStructSize = SIZEOF(tOFN)
tOFN.hWndOwner =hWnd
tOFN.IpstrFilter = STRPTR(sFilter)
tOFN.nFilterindex =1

tOFN.IpstrFile = STRPTR(sRetVal)
tOFN.nMaxFile = LEN(sRetVal)

tOFN.IpstrinitialDir = STRPTR(sInitialDir)
IF LEN(sCaption) THEN
tOFN.IpstrTitle = STRPTR(sCaption)

END IF
tOFN.Flags = IFlags OR %OFN_ENABLEH
tOFN.IpfnHook = CODEPTR(OfnHook)

tOFN.IpstrDefExt = STRPTR(sDefExtension)

‘This function returns zero (0) if the user sel
FUNCTION = GETOPENFILENAME(tOFN)

sFileNames = sRetVal
IFlags =tOFN.Flags

END FUNCTION

'--- SYSTEM ADMIN FUNCTIONS ---

SUB LogEntry(BYVAL SenderFunction AS STRING, BYVAL

‘writes information with a time stamp into a log f

' parent window
' caption
_ ' filename
. ' start directory
* filename filter
NG, _ 'default extension
NG ' flags

OOK OR %OFN_EXPLORER

ects Cancel or Close.

LogText AS STRING)

ile

177
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DIM FileHandle AS INTEGER
FileHandle = FREEFILE
OPEN PATH_APPLICATION+$FILE_ACTLOG FOR APPEND AS # FileHandle
PRINT #FileHandle, DATES$ + ;" + TIME$ + ;" + Se nderFunction + SPACE$(50-LEN(SenderFunction)) +
" UCASES$(LogText)
CLOSE #FileHandle

END SUB 'LogEntry()

SUB ShowWaitBox(BYVAL DurationSecs AS INTEGER)

LOCAL hBmp AS LONG

LOCAL h, w, hGW AS LONG

h =100
w =200

GRAPHIC WINDOW "Processing...", LocOfCol(22), L ocOfRow(5), w, h TO hGW
GRAPHIC ATTACH hGW, 0&, REDRAW
GRAPHIC COLOR RGB(0,0,0), RGB(255,255,255)
GRAPHIC CLEAR
GRAPHIC BITMAP LOAD PATH_APPLICATION+"WaitBox.b mp", 200, 100 TO hBmp
GRAPHIC COPY hBmp, 0 TO (1, 1)
GRAPHIC REDRAW
SLEEP DurationSecs*1000
GRAPHIC BITMAP END
GRAPHIC WINDOW END

END SUB 'ShowWaitBox()

FUNCTION aeroCUBEInit() AS INTEGER

‘for initializaton at start of program

LOCAL FUNCTION_PART AS INTEGER
LOCAL FUNCTION_PART2 AS INTEGER
LOCAL I|ErrorOccurred AS LONG

LOCAL VariableCounter AS INTEGER
LOCAL FoundindexPosition AS LONG
LOCAL VariableNotFoundMsg AS STRING
LOCAL FileNotFoundTest AS LONG

LOCAL INI_Line AS STRING
LOCAL OpsDatalLine AS STRING

LOCAL LineCounter AS LONG

|IErrorOccurred = %FALSE
FUNCTION_PART =1
FUNCTION_PART2=1
VariableCounter = 0

FUNCTION = %TRUE ‘return %FALSE if you want the program to end.

ON ERROR GOTO ErrorTrap

cls
PRINT
PRINT "Reading of .ini-File and initialization of variables..."
CALL LogEntry(FUNCNAMES, "------mmmmmmmmmmmmmneee ceeeeeees ")
CALL LogEntry(FUNCNAMES, "START PROGRAM")
CALL LOGENtrY(FUNCNAMES, "---remmmrmmmrmmmmemmes e ")
frist count number of valid variable entries i n in-file -------e-meme e

OPEN PATH_APPLICATION+$FILE_INI FOR INPUT AS #1
WHILE NOT EOF(1)
LINE INPUT #1, INI_Line
IF LEFT$(INI_Line, 2) <> "//" AND LEN(TRIM$(IN |_Line)) > 0 THEN
INCR VariableCounter
END IF
WEND 'EOF(1)
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CLOSE #1
IF VariableCounter <> %NumberOfGLOBALsUsed THEN
ERROR %WrongNumberOfGlobalVars
END IF
FUNCTION_PART =2

‘then define an array and read variables ------

DIM alNI_Variables(1 TO VariableCounter, 1 TO 2
OPEN PATH_APPLICATION+$FILE_INI FOR INPUT AS #1

VariableCounter = 0
WHILE NOT EOF(1)
LINE INPUT #1, INI_Line

IF LEFT$(INI_Line, 2) <> "//" AND LEN(TRIM$(IN
INCR VariableCounter

alNI_Variables(VariableCounter, 1) = UCASE$(TRIM

Variable

alNI_Variables(VariableCounter, 2)

of Variable
END IF

WEND 'EOF(1)

CLOSE #1

‘check on the 39 variables and initialize them

' +++ FILENAMES DEFINITIONS +++

- PATH_APPLICATION ---

FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter
IF FoundindexPosition <> 0 THEN

PATH_APPLICATION = alNI_Variables(FoundindexPosit
CALL LogEntry(FUNCNAMES, "Initialize: PATH_APPLIC
FileNotFoundTest = GETATTR(alNI_Variables(Foundin

) AS STRING

I_Ling)) > 0 THEN
S(PARSES(INI_Line, ", 1))

= UCASES(TRIM $(PARSES(INI_Line, *;", 2)))

, ="PATH_APPLICATION", TO FoundIndexPosition

ion, 2)
ATION ="+ PATH_APPLICATION)
dexPosition, 2))

ELSE
VariableNotFoundMsg = "PATH_APPLICATION"
ERROR %APP_FILE_NOT_FOUND

END IF

"--- PATH_DATA -

FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter
IF FoundIndexPosition <> 0 THEN

, ="PATH_DATA", TO FoundindexPosition

PATH_DATA = alNI_Variables(FoundindexPosition, 2)

CALL LogEntry(FUNCNAMES, "Initialize: PATH_DATA =
FileNotFoundTest = GETATTR(alNI_Variables(FoundIn

ELSE
VariableNotFoundMsg = "PATH_DATA"
ERROR %APP_FILE_NOT_FOUND
END IF

'--- PATH_HISTORY ---
FoundIndexPosition = 0

ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter
IF FoundIndexPosition <> 0 THEN

PATH_HISTORY = alNI_Variables(FoundIndexPosition, 2
CALL LogEntry(FUNCNAMES, "Initialize: PATH_HISTOR
FileNotFoundTest = GETATTR(alNI_Variables(FoundIn

ELSE
VariableNotFoundMsg = "PATH_HISTORY"
ERROR %APP_FILE_NOT_FOUND

END IF

"--- PATH_SCENARIOS ---
FoundIndexPosition = 0

ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter
IF FoundIndexPosition <> 0 THEN

"+ PATH_DATA)
dexPosition, 2))

, ="PATH_HISTORY", TO FoundindexPosition

)
Y ="+ PATH_HISTORY)
dexPosition, 2))

, ="PATH_SCENARIOS", TO FoundIndexPosition

PATH_SCENARIOS = alNI_Variables(FoundindexPositio n, 2)

CALL LogEntry(FUNCNAMES$, "Initialize: PATH_SCENAR
FileNotFoundTest = GETATTR(alNI_Variables(Foundin

ELSE
VariableNotFoundMsg = "PATH_SCENARIOS"
ERROR %APP_FILE_NOT_FOUND

|0S =" + PATH_SCENARIOS)
dexPosition, 2))

‘Name of

‘Content
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END IF

FUNCTION_PART2 = 2

"--- FILE_SUMMER ---
FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_SUMMER", TO FoundIndexPosition
IF FoundIndexPosition <> 0 THEN
FILE_SUMMER = PATH_DATA + aINI_Variables(Foundind exPosition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_SUMMER ="+ FILE_SUMMER)
FileNotFoundTest = GETATTR(PATH_DATA + alNI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_SUMMER"
ERROR %APP_FILE_NOT_FOUND

END IF
'--- FILE_WINTER ---
FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_WINTER", TO FoundIndexPosition
IF FoundindexPosition <> 0 THEN
FILE_WINTER = PATH_DATA + alNI_Variables(Foundind exPosition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_WINTER ="+ FILE_WINTER)
FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_WINTER"
ERROR %APP_FILE_NOT_FOUND

END IF
"--- FILE_SS -
FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_SS", TO FoundIndexPosition
IF FoundindexPosition <> 0 THEN
FILE_SS = PATH_DATA + alNI_Variables(FoundindexPo sition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_SS =" +FILE_SS)
FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_SS"
ERROR %APP_FILE_NOT_FOUND

END IF
"--- FILE_WS ---
FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_WS", TO FoundIndexPosition
IF FoundindexPosition <> 0 THEN
FILE_WS = PATH_DATA + alNI_Variables(FoundIndexPo sition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_WS =" + FILE_WS)
FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_WS"
ERROR %APP_FILE_NOT_FOUND
END IF

ORG DATA FILES ----

"--- FILE_ORG -
FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_ORG", TO FoundIndexPosition
IF FoundIndexPosition <> 0 THEN
FILE_ORG = PATH_DATA + alINI_Variables(FoundindexP osition, 2)
CALL LogEntry(FUNCNAMES$, "Initialize: FILE_ORG = "+ FILE_ORG)
FileNotFoundTest = GETATTR(PATH_DATA + alNI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_ORG"
ERROR %APP_FILE_NOT_FOUND

END IF
"--- ERROR FILES ---
"--- FILE_ERR ---
FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_ERR", TO FoundIndexPosition
IF FoundindexPosition <> 0 THEN
FILE_ERR = PATH_DATA + alNI_Variables(FoundindexP osition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_ERR = "+ FILE_ERR)
FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_ERR"
ERROR %APP_FILE_NOT_FOUND
END IF
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"--- FILE_ERR2 ---
FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_ERR2", TO FoundIndexPosition
IF FoundindexPosition <> 0 THEN
FILE_ERR2 = PATH_DATA + alNI_Variables(FoundIndex Position, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_ERR2 = " + FILE_ERR2)
FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_ERR2"
ERROR %APP_FILE_NOT_FOUND

END IF
"--- FILE_ERR_03 ---
FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_ERR_03", TO FoundIndexPosition
IF FoundindexPosition <> 0 THEN
FILE_ERR_03 = PATH_DATA + alNI_Variables(Foundind exPosition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_ERR_03 ="+ FILE_ERR_03)
FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_ERR_03"
ERROR %APP_FILE_NOT_FOUND

END IF
"--- FILE_ERR_04 ---
FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_ERR_04", TO FoundIndexPosition
IF FoundindexPosition <> 0 THEN
FILE_ERR_04 = PATH_DATA + alINI_Variables(Foundind exPosition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_ERR_04 ="+ FILE_ERR_04)
FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_ERR_04"
ERROR %APP_FILE_NOT_FOUND

END IF
"--- FILE_ERR_05 ---
FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_ERR_05", TO FoundIndexPosition
IF FoundIndexPosition <> 0 THEN
FILE_ERR_05 = PATH_DATA + alNI_Variables(Foundind exPosition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_ERR_05 ="+ FILE_ERR_05)
FileNotFoundTest = GETATTR(PATH_DATA + alNI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_ERR_05"
ERROR %APP_FILE_NOT_FOUND

END IF
"--- FILE_ERR_06 ---
FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_ERR_06", TO FoundIndexPosition
IF FoundIndexPosition <> 0 THEN
FILE_ERR_06 = PATH_DATA + aINI_Variables(Foundind exPosition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_ERR_06 ="+ FILE_ERR_06)
FileNotFoundTest = GETATTR(PATH_DATA + alNI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_ERR_06"
ERROR %APP_FILE_NOT_FOUND

END IF
"--- FILE_ERR_07 ---
FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_ERR_07", TO FoundIndexPosition
IF FoundIndexPosition <> 0 THEN
FILE_ERR_07 = PATH_DATA + alINI_Variables(Foundind exPosition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_ERR_07 ="+ FILE_ERR_07)
FileNotFoundTest = GETATTR(PATH_DATA + alNI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_ERR_07"
ERROR %APP_FILE_NOT_FOUND

END IF
"--- FILE_ERR_08 ---
FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_ERR_08", TO FoundIndexPosition
IF FoundindexPosition <> 0 THEN
FILE_ERR_08 = PATH_DATA + aINI_Variables(Foundind exPosition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_ERR_08 ="+ FILE_ERR_08)
FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_ERR_08"
ERROR %APP_FILE_NOT_FOUND

MISC FILES ---
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"--- FILE_WSC ---
FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_WSC", TO FoundIndexPosition
IF FoundindexPosition <> 0 THEN
FILE_WSC = PATH_DATA + alNI_Variables(FoundIndexP osition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_WSC = "+ FILE_WSC)
FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))
‘Count Number Of AircraftTypes and store in global variable (for multiple use in software)

OPEN FILE_WSC FOR INPUT AS #1
LineCounter = 0
WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine

IF LEFT$(OpsDataLine, 2) <> "//* AND LE N(TRIM$(OpsDataLine)) > 0 THEN
INCR LineCounter
END IF
WEND 'eof(1)
CLOSE #1
gNumberOfAircraftTypes = LineCounter
ELSE
VariableNotFoundMsg = "FILE_WSC"
ERROR %APP_FILE_NOT_FOUND
END IF

"--- FILE_GROUNDTIME ---

FoundIndexPosition = 0

ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_GROUNDTIME", TO FoundIndexPosition
IF FoundindexPosition <> 0 THEN
FILE_GROUNDTIME = PATH_DATA + alNI_Variables(Foun dindexPosition, 2)
CALL LogEntry(FUNCNAMES$, "Initialize: FILE_GROUND TIME =" + FILE_GROUNDTIME)
FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_GROUNDTIME"
ERROR %APP_FILE_NOT_FOUND

END IF
"--- FILE_GATE ---
FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_GATE", TO FoundIndexPosition
IF FoundindexPosition <> 0 THEN
FILE_GATE = PATH_DATA + alNI_Variables(Foundindex Position, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_GATE = "+ FILE_GATE)
FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_GATE"
ERROR %APP_FILE_NOT_FOUND
END IF
"--- FILE_GATE_INFRA ---

FoundIndexPosition = 0

ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_GATE_INFRA", TO FoundIndexPosition
IF FoundindexPosition <> 0 THEN
FILE_GATE_INFRA = PATH_DATA + alNI_Variables(Foun dindexPosition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_GATE_| NFRA ="+ FILE_GATE_INFRA)
FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))
‘Count Number Of Gates and store in global variab le (for multiple use in software)

OPEN FILE_GATE_INFRA FOR INPUT AS #1
LineCounter = 0
WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine
IF LEFT$(OpsDataLine, 2) <> "//" AND LE N(TRIM$(OpsDataLine)) > 0 THEN
INCR LineCounter
END IF
WEND "eof(1)
CLOSE #1
gNumberOfGates = LineCounter
ELSE
VariableNotFoundMsg = "FILE_GATE_INFRA"
ERROR %APP_FILE_NOT_FOUND
END IF

'--- FILE_FLIRTORG ---

FoundIndexPosition = 0

ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_FLIRTORG", TO FoundIndexPosition
IF FoundindexPosition <> 0 THEN

FILE_FLIRTORG = PATH_DATA + alINI_Variables(Found! ndexPosition, 2)

CALL LogEntry(FUNCNAMES, "Initialize: FILE_FLIRTO RG ="+ FILE_FLIRTORG)

FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_FLIRTORG"
ERROR %APP_FILE_NOT_FOUND
END IF

- FILE_FLIRT ---

FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_FLIRT", TO FoundIndexPosition
IF FoundIndexPosition <> 0 THEN

FILE_FLIRT = PATH_DATA + alNI_Variables(Foundinde xPosition, 2)
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CALL LogEntry(FUNCNAMES, "Initialize: FILE_FLIRT ="+ FILE_FLIRT)
FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))
ELSE
VariableNotFoundMsg = "FILE_FLIRT"
ERROR %APP_FILE_NOT_FOUND
END IF
"--- FILE_OAG ---
FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_OAG", TO FoundIndexPosition
IF FoundindexPosition <> 0 THEN
FILE_OAG = PATH_DATA + alNI_Variables(FoundindexP osition, 2)
CALL LogEntry(FUNCNAMES$, "Initialize: FILE_OAG = "+ FILE_OAG)
FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_OAG"
ERROR %APP_FILE_NOT_FOUND
END IF
"--- FILE_DF_FLIGHT ---

FoundIndexPosition = 0

ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_DF_FLIGHT", TO FoundIndexPosition
IF FoundindexPosition <> 0 THEN

FILE_DF_FLIGHT = PATH_DATA + alINI_Variables(Found IndexPosition, 2)

CALL LogEntry(FUNCNAMES, "Initialize: FILE_DF_FLI GHT ="+ FILE_DF_FLIGHT)

FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_DF_FLIGHT"
ERROR %APP_FILE_NOT_FOUND

END IF

"--- FILE_DF_COUNTRY ---

FoundIndexPosition = 0

ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_DF_COUNTRY", TO FoundIndexPosition
IF FoundIndexPosition <> 0 THEN
FILE_DF_COUNTRY = PATH_DATA + alNI_Variables(Foun dindexPosition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_DF_COU NTRY ="+ FILE_DF_COUNTRY)
FileNotFoundTest = GETATTR(PATH_DATA + alNI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_DF_COUNTRY"
ERROR %APP_FILE_NOT_FOUND

END IF

"--- FILE_RETAILAREAFACTORS ---

FoundIndexPosition = 0

ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_RETAILAREAFACTORS", TO FoundIndexPosition

IF FoundIndexPosition <> 0 THEN
FILE_RETAILAREAFACTORS = PATH_DATA + alNI_Variabl es(FoundindexPosition, 2)
CALL LogEntry(FUNCNAMES$, "Initialize: FILE_RETAIL AREAFACTORS =" + FILE_RETAILAREAFACTORS)
FileNotFoundTest = GETATTR(PATH_DATA + alNI_Varia bles(FoundindexPosition, 2))

ELSE

VariableNotFoundMsg = "FILE_RETAILAREAFACTORS"
ERROR %APP_FILE_NOT_FOUND

END IF

- FILE_RETAIL_AREA_DEF ---

FoundIndexPosition = 0

ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_RETAIL_AREA_DEF", TO FoundIndexPosition

IF FoundIndexPosition <> 0 THEN
FILE_RETAIL_AREA_DEF = PATH_DATA + aINI_Variables (FoundIndexPosition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_RETAIL _AREA_DEF =" + FILE_RETAIL_AREA_DEF)
FileNotFoundTest = GETATTR(PATH_DATA + alNI_Varia bles(FoundindexPosition, 2))

ELSE

VariableNotFoundMsg = "FILE_RETAIL_AREA_DEF"
ERROR %APP_FILE_NOT_FOUND

END IF

'--- FILE_REVPERPAX ---

FoundIndexPosition = 0

ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_REVPERPAX", TO FoundIndexPosition
IF FoundindexPosition <> 0 THEN
FILE_REVPERPAX = PATH_DATA + alINI_Variables(Found IndexPosition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_REVPER PAX =" + FILE_REVPERPAX)
FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_REVPERPAX"
ERROR %APP_FILE_NOT_FOUND

END IF

"--- FILE_DF_RETAIL_FACTOR ---

FoundIndexPosition = 0

ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_DF_RETAIL_FACTOR", TO FoundIndexPosition

IF FoundindexPosition <> 0 THEN
FILE_DF_RETAIL_FACTOR = PATH_DATA + alNI_Variable s(FoundIndexPosition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_DF_RET AIL_FACTOR ="+ FILE_DF_RETAIL_FACTOR)
FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))

ELSE

VariableNotFoundMsg = "FILE_DF_RETAIL_FACTOR"
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ERROR %APP_FILE_NOT_FOUND
END IF

"--- FILE_GANTTVIEW ---

FoundIndexPosition = 0

ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_GANTTVIEW", TO FoundIndexPosition
IF FoundindexPosition <> 0 THEN
FILE_GANTTVIEW = PATH_DATA + alNI_Variables(Found IndexPosition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_GANTTV IEW =" + FILE_GANTTVIEW)
FileNotFoundTest = GETATTR(PATH_DATA + alNI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_GANTTVIEW"
ERROR %APP_FILE_NOT_FOUND

END IF

'--- FILE_TIMEINDEX ---

FoundIndexPosition = 0

ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_TIMEINDEX", TO FoundIndexPosition
IF FoundindexPosition <> 0 THEN

FILE_TIMEINDEX = PATH_DATA + alNI_Variables(Found IndexPosition, 2)

CALL LogEntry(FUNCNAMES, "Initialize: FILE_TIMEIN DEX =" + FILE_TIMEINDEX)

FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_TIMEINDEX"
ERROR %APP_FILE_NOT_FOUND

END IF

"--- FILE_AIRPORTS ---

FoundIndexPosition = 0

ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_AIRPORTS", TO FoundIndexPosition
IF FoundindexPosition <> 0 THEN

FILE_AIRPORTS = PATH_DATA + alNI_Variables(Found| ndexPosition, 2)

CALL LogEntry(FUNCNAMES, "Initialize: FILE_AIRPOR TS ="+ FILE_AIRPORTS)

FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_AIRPORTS"
ERROR %APP_FILE_NOT_FOUND

END IF
"--- FILE_AIRLINES ---
FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_AIRLINES", TO FoundIndexPosition
IF FoundIndexPosition <> 0 THEN
FILE_AIRLINES = PATH_DATA + aINI_Variables(Found! ndexPosition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_AIRLIN ES ="+ FILE_AIRLINES)
FileNotFoundTest = GETATTR(PATH_DATA + aINI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_AIRLINES"
ERROR %APP_FILE_NOT_FOUND

END IF
"--- FILE_PAX001 ---
FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_PAX001", TO FoundIndexPosition
IF FoundIndexPosition <> 0 THEN
FILE_PAXO001 = PATH_DATA + aINI_Variables(Foundind exPosition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_PAX001 ="+ FILE_PAXO001)
FileNotFoundTest = GETATTR(PATH_DATA + alNI_Varia bles(FoundindexPosition, 2))
ELSE

VariableNotFoundMsg = "FILE_PAX001"
ERROR %APP_FILE_NOT_FOUND
END IF
- FILE_HEATCAT ---

FoundIndexPosition = 0

ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_HEATCAT", TO FoundIndexPosition
IF FoundIndexPosition <> 0 THEN
FILE_HEATCAT = PATH_DATA + alNI_Variables(Foundin dexPosition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_HEATCA T ="+ FILE_HEATCAT)
FileNotFoundTest = GETATTR(PATH_DATA + alNI_Varia bles(FoundindexPosition, 2))

OPEN FILE_HEATCAT FOR INPUT AS #1
WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine
IF LEFT$(OpsDatalLine, 2) <> "//" AND LEN(T RIM$(OpsDataLine)) > 0 THEN
gHeatCat_B_From = VAL(PARSE$(OpsDat aLine, ", 1))
gHeatCat_B_To = VAL(PARSE$(OpsDatal ine, ";", 2))
END IF
WEND 'EOF(1)
CLOSE #1
ELSE
VariableNotFoundMsg = "FILE_HEATCAT"
ERROR %APP_FILE_NOT_FOUND
END IF

'--- FILE_OPTIPARAMETERS ---

FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_OPTIPARAMETERS", TO FoundIndexPosition
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IF FoundIndexPosition <> 0 THEN

FILE_OPTIPARAMETERS = PATH_DATA + aINI_Variables( FoundIndexPosition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_OPTIPA RAMETERS =" + FILE_OPTIPARAMETERS)
FileNotFoundTest = GETATTR(PATH_DATA + alNI_Varia bles(FoundindexPosition, 2))
ELSE
VariableNotFoundMsg = "FILE_OPTIPARAMETERS"
ERROR %APP_FILE_NOT_FOUND
END IF

"--- FILE_AIRLINEALLIANCES ---

FoundIndexPosition = 0

ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="FILE_AIRLINEALLIANCES", TO FoundIndexPosition

IF FoundIndexPosition <> 0 THEN
FILE_AIRLINEALLIANCES = PATH_DATA + alNI_Variable s(FoundIndexPosition, 2)
CALL LogEntry(FUNCNAMES, "Initialize: FILE_AIRLIN EALLIANCES =" + FILE_AIRLINEALLIANCES)
FileNotFoundTest = GETATTR(PATH_DATA + alNI_Varia bles(FoundindexPosition, 2))

ELSE

VariableNotFoundMsg = "FILE_AIRLINEALLIANCES"
ERROR %APP_FILE_NOT_FOUND
END IF

"--- RUNMODE ---

FoundIndexPosition = 0
ARRAY SCAN alNI_Variables(1,1) FOR VariableCounter , ="RUNMODE", TO FoundIndexPosition
IF FoundindexPosition <> 0 THEN

RUNMODE = alINI_Variables(FoundindexPosition, 2)

CALL LogEntry(FUNCNAMES$, "Initialize: RUNMODE =" + RUNMODE)
ELSE
VariableNotFoundMsg = "RUNMODE"
ERROR %APP_FILE_NOT_FOUND
END IF
‘check whether all files exist at the place acc ording to ini-file ---------=--------

FF_WINMAIN_RESUME:
IF [ErrorOccurred = %TRUE THEN

ConsoleMessageBox "Terminating Program.",%0 KONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,0
CALL LOGENtry(FUNCNAMES, "--ermmemmemmeemeees e ")
CALL LogEntry(FUNCNAMES, "EXIT PROGRAM: DURING IN ITIALIZATION")
CALL LOGENtry(FUNCNAMES, "---rmmrmmemmmmmmmmeee e ")
FUNCTION = %FALSE
END IF
cls

EXIT FUNCTION

ErrorTrap:
IErrorOccurred = %TRUE

SELECT CASE FUNCTION_PART

CASE 1
IF ERR = %WrongNumberOfGlobalVars THEN
CALL LogEntry(FUNCNAMES, “initialize: wrong number of variables in .ini-file")
ConsoleMessageBox "Number of variables: " + STR$(VariableCounter) + "\n" + _
"(Expected: " + STR$(%NumberOfGLOBALsUsed )+ "\t +
"--> Check .ini-

file", % OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,0

ConsoleMessageBox "INI-file is
missing.",%0KONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EX CLAMATION,0
END IF

CASE 2
SELECT CASE ERR
CASE %APP_FILE_NOT_FOUND
ConsoleMessageBox "Variable not found in i ni.file: " +
VariableNotFoundMsg,%OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,0
CASE %ERR_FILENOTFOUND, %ERR_PATHFILEACCESS ERROR
IF FUNCTION_PART2 =1 THEN
ConsoleMessageBox "Not found on medium B
alNI_Variables(FoundindexPosition, 2),%0KONLY+%EXCL AMATIONBOX,"WARNING",%IDI_EXCLAMATION,0
CALL LogEntry(FUNCNAMES, "initialize: not found on medium:
" + alNI_Variables(FoundindexPosition, 2))
ELSEIF FUNCTION_PART2 = 2 THEN

ConsoleMessageBox "Not found on medium 1"+ PATH_DATA +
alNI_Variables(FoundindexPosition, 2),%OKONLY+%EXCL AMATIONBOX,"WARNING",%IDI_EXCLAMATION,0
CALL LogEntry(FUNCNAMES$, “initialize: not found on medium:
"+ PATH_DATA + alNI_Variables(FoundIndexPosition, 2)
ELSE
ConsoleMessageBox "Not found on medium: " +

alNI_Variables(FoundindexPosition, 2),%0KONLY+%EXCL AMATIONBOX,"WARNING",%IDI_EXCLAMATION,0



APPENDIX A

" + alNI_Variables(FoundindexPosition, 2))

CASE ELSE

CALL LogEntry(FUNCNAMES, "initialize: not

END IF

ConsoleMessageBox "ERROR OCCURRED: " + STR$(ERR) +" " +
ERROR$,%0KONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EX®ANTION,0

alNI_Variables(FoundindexPosition, 2))

END SELECT

END SELECT

RESUME FF_WINMAIN_RESUME

END FUNCTION ‘aeroCUBEInit()

"--- MAIN DATA FUNCTIONS ---

SUB LoadOpsData_Country(BYVAL FileName AS STRING)

fills the destination country info into data f
‘Lookup airport of destination according to fli
'if match, determine the country that belongs t

CALL LogEntry(FUNCNAMES, "START")

"--- Declarations --------=------==mnounneeeae
DIM OAG_RawData AS STRING

DIM OAG_FlightNumber(%AmountOfFlights) AS STRIN
DIM OAG_FlightDestCity(%AmountOfFlights) AS STR

DIM IPosition AS LONG
DIM APDataLine(%AmountOfAirports) AS STRING

DIM AllRecs AS LONG

DIM OpsDataLine AS STRING

DIM FieldValue AS STRING

DIM LineField(36) AS STRING

DIM FieldCounter AS LONG

DIM LineCounter AS LONG

DIM i AS LONG 'general purpose loop counter
DIM ArrayPointer AS LONG

DIM IFoundAirport AS INTEGER

DIM SecStart AS LONG
DIM SecCurrent AS LONG

LOCAL hWin AS DWORD ' To create and show a Grap

‘Initialization --------===-----=mmeunmmeeaae

OpsDataLine ="
Fieldvalue ="

FieldCounter =0
LineCounter = 0

‘open OrgData csv-formatted file (season)
OPEN FileName FOR INPUT AS #1

‘open OAG flight plan data for destination AP /
OPEN FILE_OAG FOR INPUT AS #3

‘open airport reference file with countries in
OPEN FILE_AIRPORTS FOR INPUT AS #2
‘open new target file

OPEN LEFT$(FileName, LEN(FileName)-4) + ".new"

'ErrQueue with airport codes that are not in re
OPEN FILE_ERR2 FOR OUTPUT AS #6

GRAPHIC WINDOW "Processing...", 500, 300, 450,

CALL LogEntry(FUNCNAMES, "Else: " +

ile
ght number in OAG file
o the destination city code

G*8
ING *3

hic window on screen

country
it

‘for third run with updated country info (Russia, Yugoslavia,
FOR OUTPUT AS #5

ference list (AP_CODES.TXT)

130 TO hWin

186

found on medium:
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GRAPHIC ATTACH hwin, 0
GRAPHIC SET FOCUS

SecStart = TIMER

‘read airport reference data into array

LineCounter = 1

WHILE ISFALSE EOF(3) AND LineCounter < %AmountO
LINE INPUT #3, OAG_RawData
OAG_FlightNumber(LineCounter) = LEFT$(OAG_R
OAG_FlightDestCity(LineCounter) = MID$(OAG_

INCR LineCounter
WEND
CLOSE #3

FILESCAN #1, RECORDS TO AllRecs 'used for progr
‘read country reference data into array

LineCounter = 1

WHILE ISFALSE EOF(2) AND LineCounter < %AmountO

LINE INPUT #2, APDataLine(LineCounter)

‘Structure of APDataLine
'‘POS  Meaning

'01-03 = IATA 3-Letter-Code
'09-12 = ICAO 4-Letter-Code
'17-39 = City

'40-68 = Country
'69-EOL = Airport Name

INCR LineCounter

WEND 'EOF(2)
CLOSE #2

‘read OrgData and enhance by country entry
LineCounter =1

SecCurrent = TIMER
SecStart = SecCurrent

ArrayPointer = 1
WHILE ISFALSE EOF(1) 'AND LineCounter < 10 ' ch

‘'show progress on screen each 10 seconds
IF TIMER >= SecCurrent + 10 THEN
SecCurrent = TIMER
GRAPHIC SET POS (30, 30)
GRAPHIC PRINT "Processing... " STR$(Lin
STR$(INT((LineCounter/AllRecs)*100)) & " % "

LINE INPUT #1, OpsDataLine
‘parse the OpsDataLine and fill the field v

Fieldvalue ="
FieldCounter = 1

FOR i =1 TO LEN(OpsDataLine)
IF MID$(OpsDatalLine, i,1) <>";" THEN
‘'still in same field
FieldValue = FieldValue + MID$(OpsD
ELSE
‘field changes, so fill content int
LineField(FieldCounter) = FieldValu
INCR FieldCounter
Fieldvalue =™
END IF
NEXT i

‘Lookup airport of destination according to
‘field 02 is flight number
'ARRAY SCAN OAG_FlightNumber(), =LineField(

IPosition = 0
FOR i = 1 TO %AmountOfFlights
IF OAG_FlightNumber(i) = LEFT$(LineFiel
"FUAOO108F"
IPosition =i
i = %AmountOfFlights
END IF
NEXT i

IF IPosition = 0 THEN

fFlights

awData, 8)
RawData, 17, 3)

ess calculation

fAirports

eck if at end of file

eCounter) & " OF " & STR$(AlIRecs) & " =" &

ariables

ataLine, i,1)

o LineFieldArray
e

flight number

02), TO IPosition

d(03),8) THEN 'left$-function because of flight n

umbers like

187
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‘'no match found, so set country to "---
LineField(27) = "---"

ELSE

‘'match, so determine the country that b
‘Lookup destination country

‘field 27 is destination country
LineField(27) ="..."

IFoundAirport = 0

FOR i = 1 TO %AmountOfAirports

‘city codes match ?

IF LEFT$(APDataLine(i),3) = OAG_Fli
'store determined country in ac
LineField(27) = RTRIM$(MID$(APD
i = %AmountOfAirports + 1
IFoundAirport = 1

END IF

NEXT i

IF IFoundAirport = 0 THEN

‘i there has not been a match in the A
PRINT #6, OAG_FlightDestCity(IPosit

END IF

END IF

‘Write enhanced line into new output file

OpsDataLine =
FORi=1TO 36
OpsDataLine = OpsDataLine + TRIM$(LineF
NEXT i
PRINT #5, OpsDataLine
INCR LineCounter
WEND 'EOF(1)
GRAPHIC WINDOW END
CLOSE #1
CLOSE #5
CLOSE #6
CALL ShiftFileIntoHistory(LEFT$(FileName, LEN(F
CALL LogEntry(FUNCNAMES, "END")

END SUB 'LoadOpsData_Country()

SUB CalcDelayMinutes(BYVAL FileName AS STRING)

CALL LogEntry(FUNCNAMES, "START: " + FileName)

‘calculate the difference between STD und ATD i
DIM OpsDataLine AS STRING
DIM i AS LONG ‘general purpose loop counter

‘open season origin file
OPEN FileName FOR INPUT AS #1

‘open new target file

OPEN LEFT$(FileName, LEN(FileName)-4) + ".new" FOR

WHILE ISFALSE EOF(1)
LINE INPUT #1, OpsDataLine

OpsDataLine = StringUpdate(OpsDataLine, %FI
PARSES$(OpsdataLine, ";", %FIELD_ATD) ) )

‘write updated file
PRINT #2, OpsDataLine

WEND 'EOF(1)

CLOSE #1
CLOSE #2

CALL ShiftFileIntoHistory(LEFT$(FileName, LEN(File
CALL LogEntry(FUNCNAMES, "END: " + FileName)

END SUB 'CalcDelayMinutes()

elongs to the destination city code

ghtDestCity(IPosition) THEN
cording LineField
ataLine(i),40,28))

P_CODES.TXT
ion)

ield(i) + ;"

ileName)-4))

n minutes

OUTPUT AS #2

ELD_DelayMinutes, DelayMin(PARSE$(OpsdataL.ine, ";"

Name)-4))

%FIELD_STD),
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FUNCTION DelayMin(BYVAL STD AS STRING, BYVAL ATD AS

IF STD =" OR ATD =" THEN
‘missing value(s)
DelayMin = "8888"

ELSE

IF LEFT$(STD,8) = LEFT$(ATD,8) THEN
'--> same day
‘calc difference, e.g. 1630 and 1736

DelayMin = TRIM$( STR$( ( (VAL(MID$(ATD
((VAL(MID$(STD
) _
)

ELSE 'not same day
IF LEFT$(ATD,8) = NextDay(LEFT$(STD,8)
DelayMin = TRIM$( STR$( ( ((23-VAL(
(( VAL(M

) -
)

ELSE
'if departure not even at next day
DelayMin = "9999"
END IF
END IF 'same day
END IF

END FUNCTION 'DelayMin()

FUNCTION NextDay(BYVAL yyyymmdd AS STRING) AS STRIN

‘returns a string that represents the next day

LOCAL year AS INTEGER, n_year AS INTEGER
LOCAL month AS INTEGER, n_month AS INTEGER
LOCAL day AS INTEGER, n_day AS INTEGER

LOCAL IMonthChange AS INTEGER
LOCAL lYearChange AS INTEGER

‘default in case of invalid input format causes
NextDay = "YYYYMMDD"

year = VAL(LEFT$(yyyymmdd,4))
month = VAL(MID$(yyyymmadd,5,2))
day = VAL(RIGHT$(yyyymmdd,2))

‘very rough check for valid date
IF year > 1900 AND year <3000 AND month >0 AND

IMonthChange = %FALSE
IYearChange = %FALSE

'--- day ---
SELECT CASE month

CASE 1, 3,5, 7, 8,10, 12
IF day <31 THEN
n_day =day + 1
ELSE
n_day=1
IMonthChange = %TRUE
END IF

CASE4,6,9,11
IF day <30 THEN
n_day =day + 1
ELSE
n_day =1
IMonthChange = %TRUE

STRING) AS STRING

19,2)) * 60 ) + VAL(MIDS(ATD,11,2)) ) - _
19,2)) * 60 ) + VAL(MID$(STD,11,2)) ) _

) THEN

MID$(STD,9,2))) * 60) + (60 - VAL(MID$S(STD,11,2)))
ID$(ATD,9,2)) *60)+  VAL(MID$(ATD,11,2)))

then mark record with '9999"

G

date of the input string

problems

month <13 AND day >0 AND day <32 THEN

) +
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END IF

CASE 2
IF year/4 = INT(year/4) THEN ‘'leap year
IF day <29 THEN
n_day = day + 1
ELSE
n_day=1
IMonthChange = %TRUE
END IF
ELSE
IF day <28 THEN
n_day =day + 1
ELSE
n_day=1
IMonthChange = %TRUE
END IF
END IF

END SELECT

'--- month ---
IF IMonthChange = %TRUE THEN

IF month = 12 THEN

n_month =1
IYearChange = %TRUE
ELSE
n_month = month + 1
END IF
ELSE
n_month = month
END IF
'--- year ---

IF IYearChange = % TRUE THEN
n_year =year+1

ELSE
n_year = year
END IF
NextDay = TRIM$(STR$(n_year)) + TRIM$( REP EAT$(2-LEN(TRIM$(STR$(n_month))), “0" ) + TRIM$(STR $(n_month))) + _
TRIM$( REP EAT$(2-LEN(TRIM$(STR$(n_day))), "0" ) + TRIMS$(STR$( n_day)))
END IF

END FUNCTION 'NextDay()

SUB Flight_DF_Factor(BYVAL FileName AS STRING)
fill relative duty free factor for each known flight number
CALL LogEntry(FUNCNAMES, "START: " + FileName)
DIM OpsDataLine AS STRING
DIM FieldValue AS STRING
DIM LineField(1 TO 36) AS STRING
DIM FieldCounter AS LONG

DIM LineCounter AS LONG
DIM TotalLines AS LONG

LOCAL NumberOfRecords AS LONG
LOCAL IResult AS LONG

DIM i AS LONG 'general purpose loop counter

OPEN FileName FOR INPUT AS #1
FILESCAN #1, RECORDS TO NumberOfRecords

OPEN LEFT$(FileName, LEN(FileName)-4) + ".new" FOR OUTPUT AS #2

OPEN FILE_ERR_08 FOR APPEND AS #4
PRINT #4, "ENTRY: " + DATE$ + " /" + TIME$ + " /" + FileName

OPEN FILE_DF_Flight FOR INPUT AS #3
FILESCAN #3, RECORDS TO TotalLines
DIM aDF(TotalLines,2) AS STRING
'START: read all DF (flight) data into array fo r later use -------------
LineCounter = 1
WHILE NOT EOF(3)
LINE INPUT #3, OpsDataLine

IF LEFT$(OpsDataLine,2) <> "//" THEN 'no co mment line in data file
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aDF(LineCounter,1) = EXTRACT$(OpsDataLi

aDF(LineCounter,1) = LEFT$(aDF(LineCoun
RIGHT$(aDF(LineCounter,1),4) 'insert the "0" for fo

aDF(LineCounter,2) = RIGHT$(OpsDataLine

---> e.g. [1] (1)AB4916 (2)47,1
INCR LineCounter
END IF
WEND 'EOF(3)
CLOSE #3

'END: read all DF (flight) data into array fo

OPEN FILE_DF_Country FOR INPUT AS #3
FILESCAN #3, RECORDS TO TotalLines
DIM aDFCountry(TotalLines,3) AS STRING
'START: read all DF (country) data into array f
LineCounter = 1
WHILE NOT EOF(3)
LINE INPUT #3, OpsDataLine
IF LEFT$(OpsDatalLine,2) <> "//* THEN 'no co
aDFCountry(LineCounter,1) = PARSE$(OpsD
aDFCountry(LineCounter,2) = PARSE$(OpsD
aDFCountry(LineCounter,3) = PARSE$(OpsD
---> e.g. [1] (1)DE (2)GERMANY (3)77,4
> e.g. [2] (1)FR (2)FRANCE (3)93,5

I'N'CR LineCounter
END IF

WEND 'EOF(3)
CLOSE #3

'END: read all DF (country) data into array f

‘and now fill the org data file

‘choose to update only empty fields or to updat

IResult = ConsoleMessageBox("Update empty DF fa

ne, ANY ;") ‘get flight number

ter,1), LEN(aDF(LineCounter,1))-4) & "0" &

rmat reason

, (LEN(OpsDataLine) - INSTR(OpsDataLine, ANY ";"))

or later use ------------

mment line in data file
ataLine, ";", 1)

ataLine, ", 2)
ataLine, ";", 3)
or later use ------------

e all fields with new values

ctors only [YES] or update/overwrite current conten
?", %YESNO+%HANDBOX+%DEFBUTTONL1, "WARNING", %IDI_QBSTION, %FALSE)

) 'get DF factor

t of field [NO]

ProgressBoxShow %NOCANCEL, 1,%CONSOLE_CENTER, %CONSOLE_CENTER, "Processing "+TRIMS(USINGS("### ### ## #",
%FALSE

NumberOfRecords))+ " Records.", "Reading file...",
LineCounter = 1
WHILE ISFALSE EOF(1)
LINE INPUT #1, OpsDataLine
‘parse the OpsDataLine and fill the field v

Fieldvalue ="
FieldCounter = 1

ProgressBoxUpdate INT(LineCounter/NumberOfR

FOR i =1 TO LEN(OpsDataLine)
IF MID$(OpsDatalLine, i,1) <>";" THEN
‘'still in same field
FieldValue = FieldValue + MID$(OpsD
ELSE
‘field changes, so fill content int
LineField(FieldCounter) = FieldValu
INCR FieldCounter
Fieldvalue ="
END IF
NEXT i

'in case choice was to update/overwrite curr
‘there are still error entries (division by

IF IResult = %NOBUTTON OR LineField(%FIELD_F
‘get it from flight number reference
LineField(%FIELD_FlightPAXDFfactor) = Get

20F0) END IF

'if no DF factor has been found for flight number

ariables

ecords*100)

ataLine, i, 1)

o LineFieldArray

e

ent content of field or
zero) from imported EXCEL source file

lightPAXDFfactor) = "#DIV/0!" THEN

then use DF country data

IF LineField(%FIELD_FlightPAXDFfactor) ="XXX" THE N

DutyFreeFactor(LineField(%FIELD_FlightNumber),
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LineField(%FIELD_FlightPAXDFfactor) = GetDFCount

aDFcountry())

PRINT #4, "[Check 1: Country DF factor used] " +

END IF

'if still no DF factor has been found write addit

IF LineField(%FIELD_FlightPAXDFfactor) ="XXX" THE
PRINT #4, "[Check 2: No DF factor found] " + JOI

END IF

‘write updated file

OpsDataLine ="
FORi=1TO 36

OpsDataline = OpsDataLine + TRIM$(LineF

NEXT i

‘omit flights: LH 02989, LH 09998, ZZ-Fligh

IF LineField(%FIELD_FlightNumber) <> "LH 02

LEFT$(LineField(%FIELD_FlightNumber), 3) <>"ZZ" T HEN
PRINT #2, OpsDataLine

END IF

INCR LineCounter

WEND 'EOF(1)

ProgressBoxHide

CLOSE #1
CLOSE #2
CLOSE #4

ConsoleMessageBox "Check on ErrorQueue_08. It MAY

CALL ShiftFileIntoHistory(LEFT$(FileName, LEN(File
CALL LogEntry(FUNCNAMES, "END: " + FileName)

ield(i)) + ;"

ryFactor(LEFT$(LineField(27),2),

JOINS$(LineField(), ";")

ionally into error file
N

N$(LineField(), ";")

ts (because of being dummy flights)

989" AND LineField(%FIELD_FlightNumber) <> "LH 0999

have been updated.", %DEFAULT,"INFO",%DEFAULT,0'

Name)-4))

END SUB 'Flight_DF_Factor()

FUNCTION GetDutyFreeFactor(BYVAL FlightNo AS STRING
DIM i AS LONG
DIM UpperArrayBoundary AS LONG

UpperArrayBoundary = UBOUND(aDFTable,1)
FlightNo = REMOVE$(FlightNo, " ")

GetDutyFreeFactor = "XXX" !

FOR i = 1 TO UpperArrayBoundary

IF FlightNo = REMOVES$(aDFTable(i,1), " ")
'--> s0 the flight numbers match
GetDutyFreeFactor = aDFTable(i,2) 'ret
i= UpperArrayBoundary 'to

END IF

NEXT i

END FUNCTION 'GetDutyFreeFactor

FUNCTION GetDFCountryFactor(BYVAL Country AS STRING

'scans array of DF factors per country for a speci
'if no match has been found "XXX" is returned

DIM i AS LONG
GetDFCountryFactor = "XXX"

FOR i = 1 TO UBOUND(aDFcountry)

, BYREF aDFTable() AS STRING) AS STRING

default value

THEN

urn the Duty Free factor
exit the loop

, BYREF aDFcountry() AS STRING) AS STRING

fic country and returns DF factor

IF TRIM$(aDFcountry(i,1)) = TRIM$(Country) THEN

GetDFCountryFactor = aDFcountry(i,3)

END IF
NEXT i

END FUNCTION 'GetDFCountryFactor()

‘return DF factor

8" AND
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SUB FillRetailArea(BYVAL FileName AS STRING, BYVAL

CALL LogEntry(FUNCNAMES, "START: " + FileName)

‘depending on gate fill the actual retail area

DIM OpsDataLine AS STRING

DIM Field_FLTNO AS STRING
DIM Field_COUNTRY AS STRING
DIM Field_GATE AS STRING
DIM Field_CKIHALL AS STRING

DIM Field_RETAILAREA AS STRING

LOCAL LineCounter AS LONG
LOCAL TotalLines AS LONG

LOCAL IResult AS LONG

LOCAL GatesFound AS LONG
LOCAL GatesNotFound AS LONG

CALL ShowWaitBox(1)

OPEN FileName FOR INPUT AS #1
OPEN LEFT$(FileName, LEN(FileName)-4) + ".new"

first count number of defined retail areas and
OPEN FILE_RETAIL_AREA_DEF FOR INPUT AS #3

LineCounter = 1
WHILE NOT EOF(3)
LINE INPUT #3, OpsDataLine

IF LEFT$(OpsDataLine,2) <> "//" THEN 'no co
INCR LineCounter
END IF
WEND 'eof(3)
CLOSE #3

DIM aRetailArea(1 TO LineCounter) AS STRING

‘now read areas
OPEN FILE_RETAIL_AREA_DEF FOR INPUT AS #3
LineCounter = 1
WHILE NOT EOF(3)
LINE INPUT #3, OpsDataLine
IF LEFT$(OpsDatalLine,2) <> "//* THEN 'no co
aRetailArea(LineCounter) = OpsDataLine
INCR LineCounter
END IF
WEND 'eof(3)
CLOSE #3

‘read gate info
OPEN FILE_ERR FOR APPEND AS #99
PRINT #99, REPEAT$(LEN(FileName)+24+3, "-")

PRINT #99, "Actual gates entry count: " + FileN
PRINT #99, DATES$ + " /" + TIME$

FILESCAN #1, RECORDS TO TotalLines

ProgressBoxShow %NOCANCEL, 1,%CONSOLE_CENTER, %
TotalLines))+ " Records.", "Reading file...", %FALS

LineCounter = 1

GatesFound =0
GatesNotFound = 0

WHILE ISFALSE EOF(1)
LINE INPUT #1, OpsDataLine

‘determine retail area

Field_FLTNO = PARSES$(OpsDataLine, ";", %F
Field_COUNTRY = PARSE$(OpsDataLine, ";", %
Field_CKIHALL = PARSES$(OpsDataLine, ";", %

Purposelndicator AS INTEGER)

that a DEP flight belongs to

FOR OUTPUT AS #2

then define array and read them

mment line in data file

mment line in data file

ame

CONSOLE_CENTER, "Processing "+TRIMS(USINGS("### ##
E

IELD_FlightNumber)
FIELD_DestCountry)
FIELD_CKIHall)

A,
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SELECT CASE Purposelndicator
CASE 1
Field_GATE = PARSE$(OpsDataLine, " ", %FIELD_Gate_Actual)
CASE 2
Field_GATE = PARSE$(OpsDataLine, " i, %FIELD_Gate_Season)
CASE 3
Field_GATE = PARSE$(OpsDatalLine, " ;", %FIELD_Gate_Opti)
CASE ELSE
ConsoleMessageBox "THIS MESSEGE SHO ULD NOT APPEAR DURING RUNTIME: WRONG PURPOSEINDICATR!!!Y,
%OKONLY+%EXCLAM ATIONBOX,"WARNING",%IDI_EXCLAMATION,O
CLOSE #99
CLOSE #2
CLOSE #1
EXIT SUB
END SELECT
Field_RETAILAREA = GetRetailArea(aRetailAre a(), Field_FLTNO, Field_COUNTRY, Field_GATE, Field_ CKIHALL,
GatesFound, GatesNotFound)
SELECT CASE Purposelndicator
CASE 1
OpsDatalLine = StringUpdate(OpsDatal ine, %FIELD_RetailAreaActual, Field_RETAILAREA)
CASE 2
OpsDataLine = StringUpdate(OpsDatalL ine, %FIELD_RetailAreaSeason, Field_RETAILAREA)
CASE 3
OpsDataLine = StringUpdate(OpsDatalL ine, %FIELD_RetailAreaOpti, Field_RETAILAREA)
END SELECT
ProgressBoxUpdate INT(LineCounter/TotalLine s*100)
PRINT #2, OpsDataLine
INCR LineCounter
WEND 'EOF(1)
PRINT #99, "Gates found="; TRIM$(USINGS$("###,# # #H#", GatesFound))
PRINT #99, "Gates not found="; TRIM$(USINGS("# ## i #HE, GatesNotFound))
CLOSE #99
CLOSE #1
CLOSE #2
ProgressBoxHide
CALL ShiftFilelntoHistory(LEFT$(FileName, LEN(F ileName)-4))
IResult = ConsoleMessageBox("You should update retail area FACTOR now. Proceed ?", %YESNO+%HANDBOX +%DEFBUTTON]1,
"WARNING", %IDI_QUESTION, %FALSE)
IF IResult = %NOBUTTON THEN
CALL LogEntry(FUNCNAMES$, "NO UPDATE ON RETA IL AREA FACTOR CHOSEN " + FileName)
ConsoleMessageBox "Data will be inconsisten t, if you do not update manually then.\n\nDATA->DAT A CLEANING-
>UPDATE RETAIL AREA FACTOR",_
%OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCL AMATION,0
ELSE
CALL LogEntry(FUNCNAMES, "AUTOMATIC UPDATE ON RETAIL AREA FACTOR CHOSEN " + FileName)
cls : PRINT "Processing season..."
CALL FillRetailAreaFactor(FileName, Purpose Indicator) ‘current working season
ConsoleMessageBox "Retail areas factors hav e been filled into data set.",%DEFAULT,"INFO",%DEFA ULT,0
cls
END IF
CALL LogEntry(FUNCNAMES, "END: " + FileName)
END SUB 'FillRetailArea()
FUNCTION GetRetailArea( BYREF RetailAreaDef() AS ST RING, BYVAL FltNo AS STRING, BYVAL FltDestCountry A S STRING, _

BYVAL Gate AS STRING, BYVAL
AS LONG) AS STRING

‘determine retail area by given gate info

'Retail Areas (defined in File FILE_RETAIL_AREA

‘e.g.

'R1= A1-65

'R2=B1-19 'notin transit
'R3= B20-59 'transit

'R4= C (all gates)

'R5= D1-31

'R6= D40-54 'spare bus gates
'R7=E1-26

CKI_hall AS STRING, BYREF GatesFound AS LONG , BYR

EF GatesNotFound
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LOCAL i AS LONG

IF Gate <> " THEN 'a gate exists

‘default value (in case of non-matching gat
GetRetailArea = "RX"

FOR i = 1 TO UBOUND(RetailAreaDef)

e name)

IF INSTR(1, RetailAreaDef(i), Gate) > 0 THEN
GetRetailArea = LEFT$(RetailAreaDef(i),2)
INCR GatesFound
i = UBOUND(RetailAreaDef)

END IF

NEXT i

ELSE 'no gate exists
INCR GatesNotFound

‘default value (in case of empty gate name)
GetRetailArea = "RY"

‘but in case Checkln hall is known then all
IF CKI_hall = "C" THEN
GetRetailArea = "R4"

ELSEIF CKI_hall = "D" THEN

IF LEFT$(FItNo, 2) = "BA" THEN
GetRetailArea = "R6"

ELSE
GetRetailArea = "R5"

END IF

ELSEIF CKI_hall ="E" THEN
GetRetailArea = "R7"

ELSE 'CKl hall Aor B
IF Is_EU_flight(FltDestCountry) = %TRUE
IF LEFT$(FltNo, 2) = "LH" THEN
'in case of Lufthansa flight, m
GetRetailArea = "R1" 'Lufthansa
ELSE
GetRetailArea = "R2" 'non-trans
END IF
ELSE 'non-EU
GetRetailArea = "R3" 'transit
END IF
END IF
END IF 'Gate <>"

END FUNCTION ‘GetRetailArea

FUNCTION Is_EU_flight(BYVAL FitDestCountry AS STRIN

SELECT CASE LEFT$(FltDestCountry, 2)
CASE "AT", "BE", "BG", "CY", "CZ", "DK", "E
“DE", "GR", "HU", "IE", "IT", "LV", "L
“NL", "PL", "PT", "RO", "SI", "ES", "S
Is_EU_flight = %TRUE
CASE ELSE
Is_EU_flight = %FALSE 'means: it is non

END SELECT

END FUNCTION 'Is_EU_flight(FltDestCountry)

SUB FillRetailAreaFactor(BYVAL FileName AS STRING,

CALL LogEntry(FUNCNAMES, "START")

ocate as follows

THEN
ost probably: finger A

it (non-LH, EV)

G) AS INTEGER

E", "FI", "FR", _
T "LU”, "MT"
E", "GB"

-EU

BYVAL Purposelndicator AS INTEGER)
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fills retail area factor dependend on actual r
‘the factor is drawn from a table, indicating t
‘of each retail area compared to average

DIM OpsDataLine AS STRING
DIM LineCounter AS LONG

DIM TotalLines AS LONG
LOCAL ProgressTotal AS LONG

DIM i AS LONG 'general purpose loop counter

OPEN FILE_RetailAreaFactors FOR INPUT AS #1
‘open season origin file
OPEN FileName FOR INPUT AS #2
FILESCAN #2, RECORDS TO ProgressTotal

‘open new target file

OPEN LEFT$(FileName, LEN(FileName)-4) + ".new" FOR

FILESCAN #1, RECORDS TO TotalLines
DIM aRF(TotalLines,2) AS STRING

'START: read all RF data into array for later u

LineCounter = 1
WHILE NOT EOF(1)

LINE INPUT #1, OpsDataLine
IF LEFT$(OpsDatalLine,2) <> "//* THEN 'no co
aRF(LineCounter,1) = LEFT$(OpsDataLine,
aRF(LineCounter,2) = RIGHT$(OpsDataLine
INCR LineCounter
END IF
WEND 'EOF(1)
CLOSE #1

‘END: read all RF data into array for later u

LineCounter = 1
ProgressBoxShow %NOCANCEL, 1,%CONSOLE_CENTER, %

ProgressTotal))+ " Records.", "Reading file...", %F

WHILE ISFALSE EOF(2)

LINE INPUT #2, OpsDataLine

SELECT CASE Purposelndicator

CASE 1

OpsDataLine = StringUpDate(OpsDataL
GetRetailFactor(PARSE$(OpsDataLine, ";", %FIELD_Ret
CASE 2

OpsDataLine = StringUpDate(OpsDataL
GetRetailFactor(PARSE$(OpsDataLine, ";", %FIELD_Ret
CASE 3

OpsDataLine = StringUpDate(OpsDataL
GetRetailFactor(PARSE$(OpsDataLine, ";", %FIELD_Ret

CASE ELSE
ConsoleMessageBox "THIS MESSEGE SHO
%OKONLY+%EXCLAM
CLOSE #3
CLOSE #2
EXIT SUB

END SELECT

‘write updated file
PRINT #3, OpsDataLine

INCR LineCounter
ProgressBoxUpdate INT(LineCounter/ProgressT

WEND 'EOF(2)
ProgressBoxHide

CLOSE #2
CLOSE #3

etail area
he relative performance

OUTPUT AS #3

mment line in data file

2)
, (LEN(OpsDataLine) - INSTR(OpsDataLine, ANY ";"))

CONSOLE_CENTER, "Processing "+TRIM$(USINGS$("### ###
ALSE

ine, %FIELD_RetailAreaFactorActual,
ailAreaActual), aRF()))

ine, %FIELD_RetailAreaFactorSeason,
ailAreaSeason), aRF()))

ine, %FIELD_RetailAreaFactorOpti,
ailAreaOpti), aRF()))

) 'get RF factor

ULD NOT APPEAR DURING RUNTIME: WRONG PURPOSEINDICATOR!!", _

ATIONBOX,"WARNING",%IDI_EXCLAMATION,0

otal*100)
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CALL ShiftFileIntoHistory(LEFT$(FileName, LEN(File Name)-4))
CALL LogEntry(FUNCNAMES, "END")
cls

PRINT

PRINT "“Cleaning up..."

PRINT

END SUB 'FillRetailAreaFactor()

FUNCTION GetRetailFactor(BYVAL RetailArea AS STRING , BYREF aRFTable() AS STRING) AS STRING
DIM i AS LONG
DIM UpperArrayBoundary AS LONG

UpperArrayBoundary = UBOUND(aRFTable,1)
RetailArea = REMOVE$(RetailArea, " ")

GetRetailFactor = "XXX" ‘de fault value

FOR i = 1 TO UpperArrayBoundary

IF RetailArea = REMOVES$(aRFTable(i,1), " " ) THEN
'--> s0 the retail area matches
GetRetailFactor = aRFTable(i,2) 'retur n the retail area factor
i= UpperArrayBoundary 'to exit the loop
END IF
NEXT i

END FUNCTION 'GetRetailFactor

SUB FillErrorQueue(BYVAL FileName AS STRING)

‘open season origin file
OPEN FileName FOR INPUT AS #1

‘open output file (error queue)
OPEN FILE_ERR FOR APPEND AS #2
WHILE ISFALSE EOF(1)

LINE INPUT #1, OpsDataLine

‘parse the OpsDataLine and fill the field v ariables

fmmmmme e determine specific error situations

IF PARSES$(OpsDataLine, ";", %FIELD_PAX_Act ual) =" THEN
‘write into ErrFile
PRINT #2, DATES$ + ;" + TIME$ + ;" + O psDataLine

END IF

WEND 'EOF(1)

CLOSE #1

CLOSE #2

ConsoleMessageBox "Error queue appended: " + FI LE_ERR,%DEFAULT,"INFO",%DEFAULT,0

END SUB 'FillErrorQueue()

SUB UpDateOAGFile(hwndForm AS DWORD)
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CALL LogEntry(FUNCNAMES, "START")

' uses OrgDataFile to determine the destination
' write new OAG_File

" assumes that info is valid for both summer an

' after this sub routine has run, LoadOpsDataCo

DIM OpsDataLine AS STRING

DIM OAGDataLine AS STRING

DIM UniqueFlightNumbers (1 TO 15000) AS STRING
DIM ArrayPointer AS LONG

DIM IsInArray AS INTEGER

DIM i AS LONG

DIM IResult AS LONG

OPEN FILE_ORG FOR INPUT AS #1
OPEN FILE_OAG FOR OUTPUT AS #2

ArrayPointer = 1
WHILE ISFALSE EOF(1)
LINE INPUT #1, OpsDataLine
‘parse the OpsDatalLine and construct OAGDat

OAGDataLine = MID$(OpsDataLine, 9, 8) + SPA

‘if not yet in OAG_File
IsInArray =0
FORi=1TO ArrayPointer ‘test each elem

IF UniqueFlightNumbers(i) = MID$(OpsDat
'is already in array
i = ArrayPointer 'to exit the loop
IsInArray = 1

END IF

NEXT i

IF IsInArray = 0 THEN " if not yet in array
‘insert into array
ARRAY INSERT UniqueFlightNumbers(), MID$
INCR ArrayPointer
‘write into OAG_File
PRINT #2, OAGDatalLine
END IF

WEND 'EOF(1)
CLOSE #1

CLOSE #2

‘after this sub routine has run, LoadOpsDataCou

IResult = ConsoleMessageBox("Country and retail

airport (first a/p after FRA)

d winter season

untry and FillRetailArea needs TO run again

aLine

CE$(8) + MID$(OpsDataLine, 606, 3)

entin array

aLine, 9, 8) THEN

(OpsDataLine, 9, 8)

ntry and FillRetailArea needs TO run again

info needs to be updated. Update now?",

%YESNO+%HANDBOX+%DEFBUTTONI, "WARNING", %IDI_QUES®N, %FALSE)

IF IResult = %YESBUTTON THEN

‘update country info

ConsoleMessageBox "country: summer season",%DE
ConsoleMessageBox "country: winter season",%DE

‘update retail area
ConsoleMessageBox "retail area: summer season”
ConsoleMessageBox "retail area: winter season”

‘update retail area factor

ConsoleMessageBox "retail area factor: summ

ConsoleMessageBox "retail area factor: winter
‘update retail revenue

ConsoleMessageBox "retail revenue: summer seas
ConsoleMessageBox "retail revenue: winter seas

ELSE

FAULT,"INFO",%DEFAULT,0
FAULT,"INFO",%DEFAULT,0

,%DEFAULT,"INFO",%DEFAULT,0
,%DEFAULT,"INFO",%DEFAULT,0

er season",%DEFAULT,"INFO",%DEFAULT,0
season",%DEFAULT,"INFO",%DEFAULT,0

on",%DEFAULT,"INFO",%DEFAULT,0
on",%DEFAULT,"INFO",%DEFAULT,0

ConsoleMessageBox "BE AWARE TO UPDATE MANUALLY THEN.",%DEFAULT,"INFO",%DEFAULT,0

CALL LogEntry(FUNCNAMES$, "no automatic update cho sen")

END IF
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CALL LogEntry(FUNCNAMES, "END")

END SUB 'UpDateOAGFile()

SUB GenerateWingSpanCode()

‘uses ORG data file to determine different type

DIM UniqueACType (1 TO 300) AS STRING
DIM OpsDataLine AS STRING

DIM IsInArray AS INTEGER

DIM ArrayPointer AS LONG

DIMi AS LONG

OPEN FILE_ORG FOR INPUT AS #1
OPEN FILE_WSC FOR OUTPUT AS #2

ArrayPointer = 1
WHILE ISFALSE EOF(1)

LINE INPUT #1, OpsDataLine

IsInArray =0
'if not yet in AC_array
FORi=1TO ArrayPointer ‘test each elem
IF LEFT$(UniqueACType(i), 4) = MID$(Ops
'is already in array
i = ArrayPointer 'to exit the loop
IsInArray = 1
END IF

NEXT i

IF IsInArray = 0 THEN " if not yet in array

‘insert into array if there is a valid W

IF MID$(OpsDatalLine, 480, 2) <>" " THE
ARRAY INSERT UniqueACType(), MID$(O
PRINT #2, TRIM$(MID$(OpsDataLine, 6
INCR ArrayPointer

END IF

END IF
WEND 'EOF(1)

CLOSE #1
CLOSE #2

END SUB 'GenerateWingSpanCode()

SUB GenerateAvgGroundTime()

CALL LogEntry(FUNCNAMES, "START")

‘uses ORG data file to determine different type
‘round values to the next 5 minutes and write o

DIM UniqueACType (1 TO 300, 1 TO 3) AS STRING
DIM OpsDataLine AS STRING

DIM IsInArray AS INTEGER

DIM ArrayPointer AS LONG

DIMi AS LONG

OPEN FILE_ORG FOR INPUT AS #1
OPEN FILE_GROUNDTIME FOR OUTPUT AS #2

s of A/C and their WingSpanCode

entin array

DataLine, 63, 4) THEN

ing Span Code
N

psDataLine, 63, 4) + ;" + MID$(OpsDataLine, 480, 2
3, 4)) +"" + TRIM$(MID$(OpsDataLine, 480, 2)) *

s of A/C and their average standard ground time
utput file

)
e.g. "B744;02"
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ArrayPointer = 1
WHILE ISFALSE EOF(1)
LINE INPUT #1, OpsDataLine
IsInArray =0
'if not yet in AC_array
FOR i =1 TO ArrayPointer ‘test each elem
IF TRIM$(LEFT$(UniqueACType(i,1), 4)) =

'is already in array
‘insert into array if there is a va

IF LEN(TRIM$(MID$(OpsDataLine, 582, 4)

<>0 THEN

UniqueACType(i,2) = STR$(VAL(Uniqu
standard ground time to current sum

UniqueACType(i,3) = STR$(VAL(Uniqu

entin array
TRIM$(MID$(OpsDataLine, 63, 4)) THEN

lid Standard Ground Time

)) > 0 AND VAL(TRIM$(MIDS$(OpsDataLine, 582, 4)))

eACType(i,2)) + VAL(MID$(OpsDataLine, 582, 4))) 'A

eACType(i,3)) + 1)

‘increase occurance by 1

i = ArrayPointer 'to exit the loop
IsinArray = 1
END IF
END IF

NEXT i

IF IsInArray = 0 THEN " if not yet in array

‘insert into array if there is a valid S
IF LEN(TRIM$(MID$(OpsDatalLine, 582, 4)))
ARRAY INSERT UniqueACType(1,1), TRI
ARRAY INSERT UniqueACType(1,2), TRI
Time
ARRAY INSERT UniqueACType(1,3), "1"

' First occurrence

INCR ArrayPointer
END IF

END IF
WEND 'EOF(1)

FOR i = 1 TO ArrayPointer

IF VAL(UniqueACType(i,3)) <> 0 AND VAL(UniqueACTy

PRINT #2,
INT((ROUND((VAL(UniqueACType(i,2)) / VAL(UniqueACTy
END IF
NEXT i
CLOSE #1
CLOSE #2

CALL LogEntry(FUNCNAMES, "END")

END SUB 'GenerateAvgGroundTime()

SUB FillGroundTime(BYVAL FileName AS STRING)
CALL LogEntry(FUNCNAMES, "START")

'fills the standard ground time field for records
‘data source is a computed avg ground time taken f

DIM TotalLines AS LONG
DIM OpsDataLine AS STRING
DIM LineCounter AS LONG

OPEN FileName FOR INPUT AS #1
OPEN FILE_GroundTime FOR INPUT AS #2

OPEN LEFT$(FileName, LEN(FileName)-4) + ".new"
‘read all avg ground times into an array ------

FILESCAN #2, RECORDS TO TotalLines
DIM aGroundTimes(1 TO TotalLines+1, 1 TO 2) AS

LineCounter = 1
WHILE NOT EOF(2)

LINE INPUT #2, OpsDataLine

aGroundTimes(LineCounter, 1) = PARSE$(OpsDataLine

tandard Ground Time

> 0 AND VAL(TRIM$(MID$(OpsDataLine, 582, 4))) <> 0
M$(MID$(OpsDataLine, 63, 4))

M$(MID$(OpsDataLine, 582, 4))

pe(i,2)) <> 0 THEN

UniqueACType(i,1) + ;" + TRIM$(STR$(

pe(i,3))), 0)+4)/5)*S )

that are empty at that field
rom an ABA orgiginal data set

STRING

1)

THEN
' AIC type
' Standard Ground
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aGroundTimes(LineCounter, 2) = PARSE$(OpsDataLine " 2)
INCR LineCounter

WEND 'EOF(2)

‘test for each record in OrgData if standard gr ound time is filled
'in case not fill it with a value from aGroundT imes Array

LineCounter = 0
WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine

'if there is no standard ground time (field 25)

IF VAL(PARSE$(OpsDataLine, ";", %FIELD_StdGroundT ime)) = 0 THEN
'look up A/C type in ground time array, store po sition in LineCounter
ARRAY SCAN aGroundTimes(), =PARSE$(OpsDataLine, ", %FIELD_ACType), TO LineCounter
'if A/C type found
IF LineCounter <> 0 THEN
‘takeffill avg ground time from array as standa rd ground time
OpsDataLine = StringUpdate(OpsDataLine, %FIELD_ StdGroundTime,
aGroundTimes(LineCounter,2))
ELSE
ConsoleMessageBox "No entry for STANDARD GR OUND TIME found """ + _
"/InAC type: " + PARSE$(Op sDataline, ";",
%FIELD_ACType),%DEFAULT,"INFO",%DEFAULT,0
END IF
ELSE
‘reformat ground time (eliminate leading zeros)
OpsDataLine = StringUpdate(OpsDataLine, %FIELD_S tdGroundTime,
TRIM$(STR$(VAL(PARSES$(OpsDatalLine, ";", %FIELD_StdG roundTime)))))
END IF

PRINT #3, OpsDataLine
WEND 'EOF(1)
CLOSE #1
CLOSE #2
CLOSE #3
CALL ShiftFilelntoHistory(LEFT$(FileName, LEN(F ileName)-4))
CALL LogEntry(FUNCNAMES$, "END")

END SUB 'FillGroundTime()

SUB GenerateGatesUsed()

CALL LogEntry(FUNCNAMES, "START")

‘uses ORG data file to determine different gate s

DIM UniqueGateType (1 TO 1000) AS STRING
DIM OpsDataLine AS STRING

DIM IsInArray AS INTEGER

DIM ArrayPointer AS LONG

DIM i AS LONG 'general purpose loop counter

OPEN FILE_ORG FOR INPUT AS #1
OPEN FILE_GATE FOR OUTPUT AS #2

ArrayPointer = 1
WHILE ISFALSE EOF(1)

LINE INPUT #1, OpsDataLine

IsInArray =0
'if not yet in AC_array
FOR i=1TO ArrayPointer ‘test each elem entin array

IF LEFT$(UniqueGateType(i),4) = MID$(Op sDataline, 361, 4) THEN
'is already in array
i = ArrayPointer 'to exit the loop
IsInArray = 1

END IF
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NEXT i

IF IsInArray = 0 THEN ' if not yet in array
ARRAY INSERT UniqueGateType(), MID$(OpsD
PRINT #2, MID$(OpsDataLine, 361, 4) +";
INCR ArrayPointer
END IF
WEND 'EOF(1)

CLOSE #1
CLOSE #2

CALL LogEntry(FUNCNAMES, "END")

END SUB 'GenerateGatesUsed()

SUB FillFlightRevenueSpecific(BYVAL FileName AS STR
CALL LogEntry(FUNCNAMES, "START")
‘calculates the retail revenue for each flight
‘formula:

retail revenue per flight = Numbe
DF->RetailFactor ~ * RetailAreaFactor

= %FIEL
FILE_DF_RETAIL_FACTOR * %FIELD_RetailAreaFactor{Act
: -
34 * 2,7
' = 2600,

DIM OpsDataLine AS STRING

DIM Revenue AS STRING

DIM DF_RetailFactor AS STRING
DIM RevPerPax AS CUR

DIM FlightPaxDFfactor AS STRING
DIM RetailAreaFactor AS STRING
DIM LineCounter AS LONG

DIM TotalLines AS LONG

OPEN FILE_DF_RETAIL_FACTOR FOR INPUT AS #1
‘open season origin file
OPEN FileName FOR INPUT AS #2
FILESCAN #2, RECORDS TO TotalLines

‘open new target file

OPEN LEFT$(FileName, LEN(FileName)-4) + ".new" FOR

'START: read DF->RetailFactor for later use ---

WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine

‘the first non-comment-line in file is to b
IF LEFT$(OpsDataLine,2) <> "//" THEN 'no co

REPLACE "," WITH "." IN OpsDataLine ‘ju
"3.40")

DF_RetailFactor = OpsDataLine
END IF
WEND 'EOF(1)
CLOSE #1

'END: read DF->RetailFactor later use ---------

OPEN FILE_RevPerPax FOR INPUT AS #1

'START: read avg. PAX-DF-Revenue for later use

WHILE NOT EOF(1)

atalLine, 361, 4) + ";000"
" ‘e.g. "A13;000"

ING, BYVAL Purposelndicator AS INTEGER)

rOfPax * AvgDFRevenue * (FlightPaxDFfactor /100) *
D_PAX_Actual * RevPerPax
ual|Season|Opti]

33 * 0,80 *

* (%FIELD_FlightPAXD Ffactor / 100) *

(121,6/100) *

95

'File with DF->RetailFactor value

OUTPUT AS #3

e the DF_RetailFactor value
mment line in data file

st in case a comma instead of decimal point is used ("3,40" >

'File with Average (DF) Revenue Per PAX
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LINE INPUT #1, OpsDataLine
‘the first non-comment-line in file is to b e the RevPerPax value
IF LEFT$(OpsDatalLine,2) <> "//* THEN 'no co mment line in data file
REPLACE "," WITH "." IN OpsDataLine ‘ju stin case a comma instead of decimal point is used ("5,80" -->
"5.80")
RevPerPax = VAL(OpsDataLine)
END IF
WEND 'EOF(1)
CLOSE #1
'END: read avg. PAX-DF-Revenue for later use -- e
ProgressBoxShow %NOCANCEL, 1,%CONSOLE_CENTER, % CONSOLE_CENTER, "Processing "+TRIM$(USINGS("###,#i Y
TotalLines))+ " Records.", "Calculating Revenue..." , %FALSE
LineCounter =1
WHILE ISFALSE EOF(2)
LINE INPUT #2, OpsDataLine
‘convert FlightPaxDFfactor into a decimal v alue format
FlightPaxDFfactor = PARSE$(OpsDataLine, ";" , %FIELD_FlightPAXDFfactor)
REPLACE "," WITH "." IN FlightPaxDFfactor ' just in case a comma instead of decimal point is us ed ("121,6" -->
"121.6")
SELECT CASE Purposelndicator
CASE 1
RetailAreaFactor = PARSE$(OpsDatalLine, ", %FIELD_RetailAreaFactorActual)
CASE 2
RetailAreaFactor = PARSE$(OpsDatalLine, ", %FIELD_RetailAreaFactorSeason)
CASE 3
RetailAreaFactor = PARSE$(OpsDatal.ine, ", %FIELD_RetailAreaFactorOpti)
CASE ELSE
ConsoleMessageBox "THIS MESSEGE SHO ULD NOT APPEAR DURING RUNTIME: WRONG PURPOSEINDICAOR!!!", _
%OKONLY+%EXCLAM ATIONBOX,"WARNING",%IDI_EXCLAMATION,0
CLOSE #3
CLOSE #2
EXIT SUB
END SELECT
‘convert RetailAreaFactor into a decimal va lue format
REPLACE "," WITH "." IN RetailAreaFactor 'j ust in case a comma instead of decimal point is use d("2,7"-->
"2.7")
‘formula:
' retail revenue per flight =N umberOfPax * AvgDFRevenue * (FlightPaxDFfa ctor/100)
* DF->RetailFactor ~ * RetailAreaFactor
' =% FIELD_PAX_Actual * RevPerPax * (%FIELD_Flight PAXDFfactor /
100) * FILE_DF_RETAIL_FACTOR * %FIELD_RetailAreaFac tor[Actual|Season|Opti]
' = 233 * 0,80 * (121,6/100 )
* 34 * 2,7
' =2 600,95
‘calculate revenue
IF VAL(RetailAreaFactor) <> 0 THEN ‘for th e case SEASON or OPTI is chosen and values of "XXX" or similar are
found
Revenue = TRIM$(STR$( ROUND ( _
RevPerPax * _
VAL(PARSE$(OpsD atalLine, ";", %FIELD_PAX_Actual) ) * VAL(FlightPaxD Ffactor) / 100 *

VAL(DF_RetailFa
VAL (RetailAreaF
12)))

‘convert Revenue back into a comma valu
'REPLACE "." WITH "," IN Revenue '
ELSE
Revenue = "XXX"
END IF

SELECT CASE Purposelndicator
CASE 1
OpsDatalLine = StringUpDate(OpsDatal
CASE 2
OpsDatalLine = StringUpDate(OpsDatal
CASE 3
OpsDataLine = StringUpDate(OpsDataL
END SELECT

ctor) * _
actor) _

e format
e.g."121.6" -->"121,6")

ine, %FIELD_RetailRevenueActual, Revenue)
ine, %FIELD_RetailRevenueSeason, Revenue)

ine, %FIELD_RetailRevenueOpti, Revenue)
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ProgressBoxUpdate INT(LineCounter/TotalLine s*100)
INCR LineCounter

PRINT #3, OpsDataLine
WEND 'EOF(2)

CLOSE #2
CLOSE #3

ProgressBoxHide

CALL ShiftFileIntoHistory(LEFT$(FileName, LEN(Fil eName)-4))
CALL LogEntry(FUNCNAMES$, "END")

END SUB 'FillFlightRevenueSpecific()

SUB Relndex(BYVAL FileName AS STRING)
CALL LogEntry(FUNCNAMES, "START")

‘(re-)index the data file

DIM OpsDataLine AS STRING
DIM LineCounter AS LONG
DIM FileNameText AS STRING

DIM IResult AS LONG

-- ROUTINE --

' IF LEN(FileName) > 20 THEN
! FileNameText = RIGHT$(FileName,20)
ELSE

FileNameText = FileName
END IF

IResult = ConsoleMessageBox("Are you sure to re -index file: " + TRIM$(FileNameText) + " ?",
%YESNO+%HANDBOX+%DEFBUTTONZ2, "WARNING", %IDI_QUESN, %FALSE)

IF IResult = %YESBUTTON THEN

‘open season origin file
OPEN FileName FOR INPUT AS #1

‘open new target file
OPEN LEFT$(FileName, LEN(FileName)-4) + ".new" FO R OUTPUT AS #2

LineCounter = 1
WHILE NOT EOF(1)

LINE INPUT #1, OpsDataLine
PRINT #2, StringUpdate(OpsDataLine, %FIELD _RecID, TRIM$(STR$(LineCounter)))
INCR LineCounter

WEND 'EOF(1)

CLOSE #1
CLOSE #2
ConsoleMessageBox "File re-indexed.",%DEFAULT, "INFO",%DEFAULT,0
CALL ShiftFileIntoHistory(LEFT$(FileName, LEN( FileName)-4))
ELSE
ConsoleMessageBox "Nothing re-indexed.",%DEFAULT, "INFO",%DEFAULT,0

END IF

CALL LogEntry(FUNCNAMES, "END: " + FileName)
END SUB 'Relndex()

SUB ReadAllRecsIntoArray(BYVAL FileName AS STRING)

CALL LogEntry(FUNCNAMES, "START: " + FileName)
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DIM OpsDataLine AS STRING
DIM FieldValue AS STRING
DIM FieldCounter AS LONG

DIM TotalLines AS LONG
DIM LineCounter AS LONG

DIM i AS LONG ‘general purpose loop counter

DIM IResult AS LONG

'if called for more seasons in one run do not over

IResult = ConsoleMessageBox("Overwrite error fi
%FALSE)

IF IResult = %YESBUTTON THEN

ConsoleMessageBox "Error files will be
overwritten.",%0OKONLY+%EXCLAMATIONBOX,"INFO",%IDI_E

write error files

les?", %YESNO+%HANDBOX+%DEFBUTTON2, "WARNING", %IDI_QUESTION,

XCLAMATION,0

CALL LogEntry(FUNCNAMES$, "overwrite error files")

OPEN FILE_ERR_03 FOR OUTPUT AS #1

CLOSE #1

OPEN FILE_ERR_04 FOR OUTPUT AS #1

CLOSE #1

OPEN FILE_ERR_05 FOR OUTPUT AS #1

CLOSE #1

OPEN FILE_ERR_06 FOR OUTPUT AS #1

CLOSE #1

ELSE

ConsoleMessageBox "Any error record found will b e
appended.”,%OKONLY+%EXCLAMATIONBOX,"INFO",%IDI_EXCL AMATION,O

CALL LogEntry(FUNCNAMES$, "append to error files" )

END IF
CALL ShowWaitBox(1)
OPEN FileName FOR INPUT AS #1

FILESCAN #1, RECORDS TO TotalLines
DIM FlightRec(1 TO TotalLines+1, 1 TO 36) AS ST

PRINT : PRINT "Number of records to be processe

ProgressBoxShow %NOCANCEL, 1,%CONSOLE_CENTER, %

TotalLines))+ " Records.", "Reading file...", %FALS
LineCounter = 1
WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine
‘parse the OpsDataLine and fill the field v

Fieldvalue ="
FieldCounter = 1

FOR i =1 TO LEN(OpsDataLine)
IF MID$(OpsDatalLine, i,1) <>";" THEN
‘'still in same field
FieldValue = FieldValue + MID$(OpsD
ELSE
‘field changes, so fill content int
FlightRec(LineCounter, FieldCounter
INCR FieldCounter
Fieldvalue =™
END IF
NEXT i

ProgressBoxUpdate INT(LineCounter/TotalLine
INCR LineCounter

WEND 'EOF(1)

ProgressBoxHide

CLOSE #1

e SOME MORE DATA CLEANING (REPORTS) -

RING
d: " + TRIMS(USINGS("#i## #it# ###", TotalLines))

CONSOLE_CENTER, "Processing "+TRIMS(USINGS("### ## A,
E

ariables

ataLine, i, 1)

o FlightRec Array
) = Fieldvalue

$*100)
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CALL LogEntry(FUNCNAMES, "report flights with n
PRINT : PRINT "Checking flights with no ATD..."

OPEN FILE_ERR_03 FOR APPEND AS #1
PRINT #1, "ENTRY: " + DATE$ + " /" + TIME$ + "

FOR i=1TO TotalLines
OpsDataLine ="
IF FlightRec(i, 6) =" THEN
'no ATD
CALL WriteRec(FlightRec(), i)
END IF
NEXT i

CLOSE #1

---- flights with no pax actual ---

CALL LogEntry(FUNCNAMES, "report flight with no
PRINT "Checking flights with no ACTUAL PAX..."

OPEN FILE_ERR_04 FOR APPEND AS #1
PRINT #1, "ENTRY: " + DATE$ + " /" + TIME$ + "

FORi=1TO TotalLines
OpsDataLine ="
IF FlightRec(i, 19) = "™ THEN
'no actual pax
CALL WriteRec(FlightRec(), i)
END IF
NEXT i

CLOSE #1

CALL LogEntry(FUNCNAMES, "report flights with n
PRINT "Checking flights with no PAX DF factor..

OPEN FILE_ERR_05 FOR APPEND AS #1
PRINT #1, "ENTRY: " + DATE$ + " /" + TIME$ + "

FORi=1TO TotalLines
OpsDataLine ="
IF FlightRec(i, 26) = " OR FlightRec(i, 26
‘no flight pax DF factor
CALL WriteRec(FlightRec(), i)
END IF
NEXT i

CLOSE #1

oo flights with a delay of "9999" ----

CALL LogEntry(FUNCNAMES, "report files with a d
PRINT "Checking flights with a delay of '9999'.

OPEN FILE_ERR_06 FOR APPEND AS #1
PRINT #1, "ENTRY: " + DATE$ + " /" + TIME$ + "

FORi=1TO TotalLines

OpsDataLine ="

IF FlightRec(i, 7) = "9999" THEN
‘unspecified delay minutes
CALL WriteRec(FlightRec(), i)

END IF

NEXT i

CLOSE #1

o ATD into error file 03")

/" + FileName

actual pax in error file 04")

/" + FileName

o DF pax factor into error file 05")

/" + FileName

) ="XXX" THEN

elay of '9999' into error file 06")

/" + FileName
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ConsoleMessageBox "Check on Error Files: \n\n 3
9999).",%DEFAULT,"INFO",%DEFAULT,0

femmmneeee list of countries -----------------

---- list of airlines ------------------

- avg pax DF factor per country -----
- total pax actual -~
- total pax booked

- total pax per gate --
- total pax per retail area
- total pax per country
- total pax per airline
---- total revenue
---- total revenue per gate ------------
- total revenue per retail area --
- avg revenue per gate per pax ------
---- avg revenue per retail area per pax
---------- list with number of gates used per

CALL LogEntry(FUNCNAMES$, "END: " + FileName)

cls

PRINT

PRINT "Cleaning up..."
PRINT

END SUB 'ReadAllRecsIntoArray()

SUB WriteRec(BYREF FlightArray() AS STRING, BYVAL L

‘assumes that file handle #1 is opened for outp

DIM FieldCounter AS LONG
DIM OpsDataLine AS STRING

OpsDataLine ="
FOR FieldCounter =1 TO 36
OpsDataLine = OpsDatalLine + FlightArray(Lin
NEXT FieldCounter
PRINT #1, OpsDataLine

END SUB 'WriteRec(BYREF FlightArray() AS STRING, BY

FUNCTION StringUpdate(BYVAL StringData AS STRING, B

DIM Occurrences AS LONG
Occurrences = PARSECOUNT(StringData, ANY ;")

IF Occurrences > 1 THEN

(no ATD) , 4 (no pax actual), \n 5 (no pax DF fact

ineCounter AS LONG)

ut

eCounter, FieldCounter) +";"

VAL LineCounter AS LONG)

YVAL FieldNumber AS INTEGER, BYVAL UpDateText AS ST

DIM aSearch(1 TO Occurrences) AS STRING

PARSE StringData, aSearch(), ANY ;"
aSearch(FieldNumber) = UpDateText

StringUpDate = JOIN$(aSearch(), *;")
ELSE

StringUpDate = StringData
END IF

END FUNCTION 'StringUpDate()

SUB FillPlanningSeason()

CALL LogEntry(FUNCNAMES, "START")

fills OrgDataFile with seasonal planning data
‘'summer season 2006 and winter season 2006/2007

‘'seasonal planning data is available for a week
‘the days within reference week have been mappe

(so called reference week)
d to whole season
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DIM OpsDataLine AS STRING

DIM TotalLines AS LONG

DIM FieldCounter AS INTEGER
DIM FieldValue AS STRING
DIM LineCounter AS LONG

DIMi AS LONG ‘general pu

DIM OrgDataRec AS LONG ‘loop count

DIM SeasonRec AS LONG ‘loop count

-------- ROUTINE ----ermmrmmrmmemmmemmennnens

OPEN FILE_ERR_07 FOR OUTPUT AS #2 ‘err
'seaso

CALL LogEntry(FUNCNAMES$, "fill summer seasonal

OPEN FILE_SS FOR INPUT AS #1

FILESCAN #1, RECORDS TO TotalLines

DIM aSummerSeason(1 TO TotalLines+1, 1 TO 7) AS

LineCounter = 1
WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine
‘parse the OpsDataLine and fill the field v

Fieldvalue ="
FieldCounter = 1

FOR i =1 TO LEN(OpsDataLine)
IF MID$(OpsDatalLine, i,1) <> ";" THEN
‘'still in same field
FieldValue = FieldValue + MID$(OpsD
ELSE
‘field changes, so fill content int
aSummerSeason(LineCounter, FieldCou
INCR FieldCounter
FieldVvalue ="
END IF
NEXT i

INCR LineCounter
WEND 'EOF(1)

CLOSE #1

CALL LogEntry(FUNCNAMES, "fill winter seasonal
OPEN FILE_WS FOR INPUT AS #1

FILESCAN #1, RECORDS TO TotalLines
DIM aWinterSeason(1 TO TotalLines+1, 1 TO 7) AS

LineCounter = 1
WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine
‘parse the OpsDataLine and fill the field v

Fieldvalue ="
FieldCounter = 1

FOR i =1 TO LEN(OpsDataLine)
IF MID$(OpsDataLine, i,1) <>";" THEN
‘still in same field
FieldValue = FieldValue + MID$(OpsD
ELSE
‘field changes, so fill content int
aWinterSeason(LineCounter, FieldCou
INCR FieldCounter
Fieldvalue =™
END IF
NEXT i

INCR LineCounter
WEND 'EOF(1)

CLOSE #1

rpose loop counter

er
er

or queue that will contain records of
nal flight plan with no matches in OrgDataFile

plan data into array")

STRING

ariables

ataLine, i, 1)

o FlightRec Array
nter) = FieldValue

plan data into array")

STRING

ariables

ataLine, i, 1)

o FlightRec Array
nter) = FieldValue
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CALL LogEntry(FUNCNAMES, "fill summer org data
OPEN FILE_SUMMER FOR INPUT AS #1

FILESCAN #1, RECORDS TO TotalLines
DIM aOrgDataFileSummer(1 TO TotalLines+1, 1 TO

LineCounter = 1
WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine
‘parse the OpsDataLine and fill the field v

Fieldvalue ="
FieldCounter = 1

FOR i =1 TO LEN(OpsDataLine)
IF MID$(OpsDatalLine, i,1) <> ";" THEN
‘'still in same field
FieldValue = FieldValue + MID$(OpsD
ELSE
‘field changes, so fill content int
aOrgDataFileSummer(LineCounter, Fie
INCR FieldCounter
FieldVvalue ="
END IF
NEXT i

INCR LineCounter
WEND 'EOF(1)

CLOSE #1

CALL LogEntry(FUNCNAMES$, "fill winter org data
OPEN FILE_WINTER FOR INPUT AS #1

FILESCAN #1, RECORDS TO TotalLines
DIM aOrgDataFileWinter(1 TO TotalLines+1, 1 TO

LineCounter = 1
WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine
‘parse the OpsDataLine and fill the field v

Fieldvalue ="
FieldCounter = 1

FOR i =1 TO LEN(OpsDataLine)
IF MID$(OpsDatalLine, i,1) <> ";" THEN
‘still in same field
FieldValue = FieldValue + MID$(OpsD
ELSE
‘field changes, so fill content int
aOrgDataFileWinter(LineCounter, Fie
INCR FieldCounter
FieldVvalue ="
END IF
NEXT i

INCR LineCounter
WEND 'EOF(1)

CLOSE #1

' summer

CALL LogEntry(FUNCNAMES, "match summer org data

FOR OrgDataRec = 1 TO UBOUND(aOrgDataFileSummer

‘default values for NO MATCH (if th
aOrgDataFileSummer(OrgDataRec, 20)
aOrgDataFileSummer(OrgDataRec, 14)
aOrgDataFileSummer(OrgDataRec, 15)

FOR SeasonRec = 1 TO UBOUND(aSummer

‘do number of weekday and fligh
‘match means: day of week AND f

into array")

36) AS STRING

ariables

ataLine, i, 1)

o FlightRec Array
IdCounter) = FieldValue

into array")

36) AS STRING

ariables

ataLine, i, 1)

o FlightRec Array
IdCounter) = FieldValue

and plan data")

1)

ere was a match, these values will be overwritten)

Season, 1)

t number match ?
light number

‘pax seasonal plan
‘gate seasonal plan
'pos seasonal plan
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IF TRIM$(aOrgDataFileSummer(Org
TRIM$(aOrgDataFileSummer(Org

‘yes, they match, so fill O
‘Number of pax plan / Gate
aOrgDataFileSummer(OrgDataR

plan

aOrgDataFileSummer(OrgDataR
plan

aOrgDataFileSummer(OrgDataR
plan

END IF
NEXT SeasonRec
‘if there has been no match, it mea
OrgDataFile
‘the correspondent OrgDataFile reco
IF aOrgDataFileSummer(OrgDataRec,
aOrgDataFileSummer(OrgDataRec,
aOrgDataFileSummer(OrgDataRec,
‘write into ERROR file
PRINT #2, TRIM$(aOrgDataFileS
TRIM$(aOrgDataFileS
TRIM$(aOrgDataFileS
END IF
NEXT OrgDataRec

winter

CALL LogEntry(FUNCNAMES, "match winter org data

FOR OrgDataRec = 1 TO UBOUND(aOrgDataFileWinter

‘default values for NO MATCH (if th

aOrgDataFileWinter(OrgDataRec, 20)
aOrgDataFileWinter(OrgDataRec, 14)
aOrgDataFileWinter(OrgDataRec, 15)

FOR SeasonRec = 1 TO UBOUND(aSummer

‘do number of weekday and fligh
‘match means: day of week AND f

IF TRIM$(aOrgDataFileWinter(Org
TRIM$(aOrgDataFileWinter(Org

‘yes, they match, so fill O
‘Number of pax plan / Gate
aOrgDataFileWinter(OrgDataR

plan

aOrgDataFileWinter(OrgDataR
plan

aOrgDataFileWinter(OrgDataR
plan

END IF
NEXT SeasonRec

'if there has been no match, it mea
OrgDataFile
‘the correspondent OrgDataFile reco

IF aOrgDataFileWinter(OrgDataRec,
aOrgDataFileWinter(OrgDataRec,
aOrgDataFileWinter(OrgDataRec,

‘write into ERROR file
PRINT #2, TRIM$(aOrgDataFileW
TRIM$(aOrgDataFileW
TRIM$(aOrgDataFileW
END IF

NEXT OrgDataRec

‘finally write updated OrgDataFile (Summer)
CALL LogEntry(FUNCNAMES$, "generate new summer o
OPEN LEFT$(FILE_SUMMER, LEN(FILE_SUMMER)-4) + "

FOR OrgDataRec = 1 TO UBOUND(aOrgDataFileSummer

DataRec, 2)) = TRIM$(aSummerSeason(SeasonRec, 1)) A
DataRec, 3)) = TRIM$(aSummerSeason(SeasonRec, 2)) T

rgDataFileRec with:
seasonal / pos seasonal
ec, 20) = aSummerSeason(SeasonRec, 5)

ec, 14) = aSummerSeason(SeasonRec, 6)

ec, 15) = aSummerSeason(SeasonRec, 7)

ns that there has not been an equivalent of Season
rd is written into an error file, indicating the se
20) = "XXX" AND _

14) = "XXX" AND _
15) = "XXX" THEN

ummer(OrgDataRec, 1)) +";" +
ummer(OrgDataRec, 2)) +";" + _
ummer(OrgDataRec, 3)) + ";SUMMER"

and plan data")

1)

ere was a match, these values will be overwritten)

‘pax seasonal plan
‘gate seasonal plan
'‘pos seasonal plan

Season, 1)

t number match ?
light number

DataRec, 2)) = TRIM$(aWinterSeason(SeasonRec, 1)) A
DataRec, 3)) = TRIM$(aWinterSeason(SeasonRec, 2)) T

rgDataFileRec with:

seasonal / pos seasonal

ec, 20) = aWinterSeason(SeasonRec, 5)
ec, 14) = aWinterSeason(SeasonRec, 6)

ec, 15) = aWinterSeason(SeasonRec, 7)

ns that there has not been an equivalent of Season
rd is written into an error file, indicating the se
20) = "XXX" AND _

14) = "XXX" AND _
15) = "XXX" THEN

inter(OrgDataRec, 1)) +";" +
inter(OrgDataRec, 2)) +";" + _
inter(OrgDataRec, 3)) + ";WINTER"

rg data file")
.new" FOR OUTPUT AS #1

1)

ND _
HEN

'‘pax seasonal
‘gate seasonal

'pos seasonal

record in

ason

ND _
HEN

'‘pax seasonal
‘gate seasonal

'pos seasonal

record in

ason
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CALL WriteRec(aOrgDataFileSummer(), OrgData
NEXT OrgDataRec

CLOSE #1 'updated OrgDataFile (Summer)
CLOSE #2 'ErrorQueue

‘finally write updated OrgDataFile (Winter)

CALL LogEntry(FUNCNAMES$, "generate new winter o

OPEN LEFT$(FILE_WINTER, LEN(FILE_WINTER)-4) +

FOR OrgDataRec = 1 TO UBOUND(aOrgDataFileWinter
CALL WriteRec(aOrgDataFileWinter(), OrgData
NEXT OrgDataRec

CLOSE #1 ‘'updated OrgDataFile (Winter)
CLOSE #2 'ErrorQueue

CALL ShiftFilelntoHistory(LEFT$(FILE_SUMMER, LEN
CALL ShiftFilelntoHistory(LEFT$(FILE_WINTER, LEN

CALL LogEntry(FUNCNAMES, "END")

END SUB' FillPlanningSeason()

SUB GenerateGanttData()
CALL LogEntry(FUNCNAMES, "START")

‘allows to select 1 day (on ATD basis),
‘classify retail DATA into a/b/c,
‘write a semicolon delimted file for an import int

‘select day

‘read day's flight info into array

‘generate empty array for later output file (ti
‘for each record determine

' data: ATD, Standard Ground Time, Gate

' determine fields of export matrix to be fill

' determine category (a/b/c --> color code in

DIM OpsDataLine AS STRING

DIM TotalLines AS LONG
DIM LineCounter AS LONG

LOCAL FieldValue AS STRING
LOCAL FieldCounter AS INTEGER

LOCAL ICategoryChange AS LONG

DIM SelectedDate AS STRING

DIM NumberOfSelectedRecords AS LONG

DIM SelectedFlightRecs(1 TO %MaxDeparturesPerDa
DIM GanttArray(1 TO 288, 1 TO gNumberOfGates) A
DIM Timelndex (1 TO 288) AS STRING

LOCAL TimelndexForATD AS INTEGER

LOCAL TimelndexForSTD AS INTEGER

DIM MaxGroundPeriods AS LONG
LOCAL TaxiOutPeriods AS INTEGER

DIM i AS LONG 'general purpose loop counter

DIM j AS LONG ‘general purpose loop counter

DIM z AS LONG ‘general purpose loop counter

DIM OutputDay AS INTEGER

DIM FlightRec(1 TO 10, 1 TO 36) AS STRING ' dum
DIM IErrorOccurred AS INTEGER

DIM sFieldltems (1 TO 5) AS STRING 'potential
LOCAL sResult AS STRING

LOCAL nResult AS INTEGER

LOCAL HeatCatlLine AS STRING

LOCAL HigherLowerlsBetter AS STRING

-- ROUTINE --
ON ERROR GOTO ErrorTrap

Rec)

rg data file")

.new" FOR OUTPUT AS #1

1)

Rec)

(FILE_SUMMER)-4))
(FILE_WINTER)-4))

0 an EXCEL file with conditional formatting for dis

me,gates), i.e. (290, 153)

ed (e.g. 00:10-01:30/Gate A8)
EXCEL display)

y) AS STRING

S STRING '(5-min-time slice, gates) e.

my DIM, so that the REDIM works...

fields for output
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TaxiOutPeriods = 2 ‘i.e. 2*5 = 10 minutes (use d to cope for taxi-out time, as gate is free in the sense of retail
usage)

‘field 1 is record ID which does not make sense to export

sFieldltems(1) = "Delay Minutes"
sFieldltems(2) = "Flight PAX DF Factor"
sFieldltems(3) = "Retail Revenue (actual)"
sFieldltems(4) = "Retail Revenue (season)"
sFieldltems(5) = "Retail Revenue (opti)"

sResult = ConsoleListBox(20090, _
LocOfCol(22), _
LocOfRow(5),_
"Please select a field for A/B/C Ga ntt view...", _
"Field Selection", _
sFielditems(), _

%RETURN_INDEX, _
0)

nResult = VAL(sResult)

SELECT CASE nResult

CASE 1
nResult = %FIELD_DelayMinutes
HigherLowerlsBetter = "L"

CASE 2
nResult = %FIELD_FlightPAXDFfactor
HigherLowerlsBetter = "H"

CASE 3
nResult = %FIELD_RetailRevenueActual
HigherLowerlsBetter = "H"

CASE 4
nResult = %FIELD_RetailRevenueSeason
HigherLowerlsBetter = "H"

CASE 5
nResult = %FIELD_RetailRevenueOpti
HigherLowerlsBetter = "H"

END SELECT
R — confirm/change current HEAT MAP CATEG ORY BOUNDARIES ------
ICategoryChange = ConsoleMessageBox("Current B- Category is: " + TRIM$(STR$(gHeatCat_B_From)) + "-" +
TRIM$(STR$(gHeatCat_B_To)) + _
“\n\nWould you like to change [YES] or keep [NO] values?\n", _
%YESNO+%HAN DBOX+%DEFBUTTONL, "INFO", %IDI_QUESTION, %FALSE)
DO
IF ICategoryChange = %YESBUTTON THEN
CALL LogEntry(FUNCNAMES, "START: Edi t HEATCAT-File")
SHELL "notepad.exe " + FILE_HEATCAT
CALL LogEntry(FUNCNAMES$, "END: Edit HEATCAT-File")

OPEN FILE_HEATCAT FOR INPUT AS #1
WHILE NOT EOF(T)
LINE INPUT #1, HeatCatLine

IF LEFT$(HeatCatLine, 2) <>"//" A ND LEN(TRIM$(HeatCatLine)) > 0 THEN
gHeatCat_B_From = VAL(PARSE $(HeatCatLine, ";", 1))
gHeatCat_B_To = VAL(PARSES$( HeatCatLine, ", 2))
END IF
WEND 'EOF(1)
CLOSE #1
IF gHeatCat_B_From < gHeatCat_B_To THEN
EXIT DO
ELSE
ConsoleMessageBox "CHECK: HeatC at B" + STR$(gHeatCat_B_From) +" - "+
STR$(gHeatCat_B_To0),%0OKONLY+%EXCLAMATIONBOX,"WARNIG",%IDI_EXCLAMATION,0
END IF
ELSE
EXIT DO
END IF
LOOP
R — select day (ATD is relevant field) to process ------

SelectedDate = "2006-03-26"

SelectedDate = REMOVES$(ConsolelnputBox$(1, %CEN TER, %CENTER, _

"Enter start date of week (Format: YYYY-MM-DD)", _

"Select Week for Export”, SelectedDate, 0, %FALSE), ANY " -")
R — read all relevant records into an arr QY -----mmmmmmnneeeean
IF LEN(SelectedDate) = 8 AND NOT ConsolelnputBo xCancel THEN

'if a date has been entered

-- fill target array with category data --

212




APPENDIX A

OPEN FILE_TIMEINDEX FOR INPUT AS #1

LineCounter = 1
WHILE NOT EOF(1)
LINE INPUT #1, Timelndex(LineCounter)
INCR LineCounter
WEND 'EOF(1)

CLOSE #1

‘ConsoleMessageBox "Timelndex has been read

e read gate index info into array -
OPEN FILE_GATE_INFRA FOR INPUT AS #1

FILESCAN #1, RECORDS TO TotalLines
DIM GateArray(1 TO TotalLines+1, 1 TO 7) AS ST

LineCounter = 1
WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine
IF LEFT$(OpsDatalLine, 2) <> "//" THEN 'b

‘parse the OpsDataLine and fill the field

FieldValue ="
FieldCounter = 1

FORi=1TO LEN(OpsDataLine)
IF MID$(OpsDatalLine, i,1) <>";" THEN
‘still in same field
FieldValue = FieldValue + MID$(Op
ELSE
‘field changes, so fill content i
GateArray(LineCounter, FieldCount
INCR FieldCounter
Fieldvalue ="
END IF
NEXT i

INCR LineCounter

END IF
WEND 'EOF(1)

CLOSE #1

‘ConsoleMessageBox "Gatelndex has been read

'---- for each of the day beginning with Se

FOR OutputDay =1 TO 7 ' one week of data t
PRINT "Working on flight data... " + Se

‘delete position in array for use on next
FOR i =1 TO 288 'Timelndex
FOR j = 1 TO gNumberOfGates 'Gatelndex
GanttArray(i, j) =™
NEXT j
NEXT i

'---- try SUMMEr SeaS0N ---------------------
PRINT "Trying summer season.";
LineCounter = 1
CLOSE #1
OPEN FILE_SUMMER FOR INPUT AS #1
FILESCAN #1, RECORDS TO TotalLines
'--- REDIM +++ REDIM +++ REDIM +++ REDIM +
REDIM FlightRec(1 TO TotalLines+1, 1 TO 36
'--- REDIM +++ REDIM +++ REDIM +++ REDI
WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine
‘store only in array if ATD-Date match
IF LEFT$(PARSE$(OpsDataLine, *;", %FIE
SelectedFlightRecs(LineCounter) =
INCR LineCounter
END IF
WEND 'EOF(1)
CLOSE #1

‘try winter season only if there was no

" & STR$(LineCounter),%DEFAULT,"INFO",%DEFAULT,0

RING

ypass comment lines

variables

sDatalLine, i, 1)

nto Gate Array
er) = FieldValue

" & STR$(LineCounter),%DEFAULT,"INFO",%DEFAULT,0

o be generated

lectedDate + " (" + TRIM$(STR$(OutputDay)) + * of 7 )

day

++ REDIM +++ REDIM +++ REDIM ---
) AS STRING
M +++ REDIM +++ REDIM +++ REDIM ---

es the selected date
LD_ATD),8) = SelectedDate THEN
OpsDataLine

t a match in summer season (i.e. LineCounter is sti 11'1)
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IF LineCounter =1 THEN
"oe- try WINter SEason =---------------

PRINT " -- NOT FOUND."
PRINT "Trying winter season.";

OPEN FILE_WINTER FOR INPUT AS #1

FILESCAN #1, RECORDS TO TotalLines
'--- REDIM +++ REDIM +++ REDIM +++ RED
REDIM FlightRec(1 TO TotalLines+1, 1 T
'--- REDIM +++ REDIM +++ REDIM +++ RED

WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine

‘store only in array if ATD-Date match

IF LEFT$(PARSE$(OpsDataLine, *;", %FIE
SelectedFlightRecs(LineCounter) =
INCR LineCounter

END IF

WEND 'EOF(1)

IF LineCounter > 1 THEN
PRINT " -- FOUND."
NumberOfSelectedRecords = LineCoun
ELSE
PRINT " -- NOT FOUND."
NumberOfSelectedRecords = 0
END IF

CLOSE #1
ELSE
NumberOfSelectedRecords = LineCount
PRINT " -- FOUND." 'in SUMMER(!) se
END IF

PRINT "Number of Records on that day =
PRINT

‘ConsoleMessageBox "Number of Records on t

STR$(NumberOfSelectedRecords),%DEFAULT,"INFO",%DEFA

FOR LineCounter = 1 TO NumberOfSelectedRec
MaxGroundPeriods = 0
‘check which 5-min. time index the ATD

‘TimelndexForATD = (hours*12) + INT

TimelndexForATD = VAL(MID$(PARSES$(S
‘hours

TimelndexForATD = TimelndexForATD +
%FIELD_ATD), 11, 2))/ 5)

TimelndexForATD = TimelndexForATD +

‘TimelndexForSTD = (hours*12) + INT

TimelndexForSTD = VAL(MID$(PARSES$(S
‘hours

TimelndexForSTD = TimelndexForSTD +
%FIELD_STD), 11, 2))/ 5)

TimelndexForSTD = TimelndexForSTD +

‘only for flights with an ATD and w
IF PARSES$(SelectedFlightRecs(LineCo
PARSE$(SelectedFlightRecs(LineCounter), ";", %FIELD

‘the following cases cope for
'CASE(]) : delay >= standard g
'CASE(ll): delay < standard g

‘the difference would be for t
IF VAL(PARSES$(SelectedFlightRe
VAL(PARSE$(SelectedFlightRecs(LineCounter), *;", %F
VAL(PARSE$(SelectedFlightRe

‘test for a FROM time prior
IF INT(VAL(PARSES$(SelectedF
TimelndexForATD THEN
'FROM would be previous
‘calculate the MaxGroun
TaxiOutTime)
MaxGroundPeriods = Time
ELSE
'FROM is on current day

IM +++ REDIM +++ REDIM +++ REDIM ---
O 36) AS STRING
IM +++ REDIM +++ REDIM +++ REDIM ---

es the selected date
LD_ATD),8) = SelectedDate THEN
OpsDataLine

ter

er
ason

" & STR$(NumberOfSelectedRecords)

hatday =" &
ULT,0

falls into ([001]00:00-[288]23:55)

(minutes/5) + 1
electedFlightRecs(LineCounter), *;", %FIELD_ATD), 9

INT(VAL(MID$(PARSES$(SelectedFlightRecs(LineCounter
1

(minutes/5) + 1
electedFlightRecs(LineCounter), *;", %FIELD_STD), 9

INT(VAL(MID$(PARSES$(SelectedFlightRecs(LineCounter
1

ith an actual gate
unter), ";", %FIELD_ATD) <> " AND
_Gate_Actual) <> " THEN

long delays or early take offs
round time(SGT) or delay < 0, so FROM= ATD-SGT, TO=
round time(SGT), so FROM= STD-SGT, TO= ATD-TaxiOutT

he cases of prior to midnight

cs(LineCounter), ";", %FIELD_DelayMinutes)) >=
IELD_StdGroundTime)) OR _

cs(LineCounter), ";", %FIELD_DelayMinutes)) < 0 THE

to midnight
lightRecs(LineCounter), ";", %FIELD_StdGroundTime))

day (prior to 00:00) so let it start at (FROM) 00:
dPeriods (5-min-intervals), based on FROM= ATD-SGT,

IndexForATD
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)
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‘calculate the MaxGroun dPeriods (5-min-intervals), based on FROM= ATD-SGT, (TO= ATD-
TaxiOutTime)
MaxGroundPeriods = INT( VAL(PARSE$(SelectedFlightRecs(LineCounter), *;",
%FIELD_StdGroundTime) )/5)
END IF
'fill the GANTTARRAY
FOR j = 0 TO MaxGroundPerio ds
‘TimelndexForATD-j ==> go back i n time, to cope for standard ground time
IF TimelndexForATD-TaxiOutPeriod s-j > 0 THEN ffill the target array with the
value of target field (nResult)

GanttArray(TimelndexForATD-T axiOutPeriods-j,
GetGateColumn(PARSE$(SelectedFlightRecs(LineCounter ), ", %FIELD_Gate_Actual), GateArray() ) ) = _
GetCategoryABC(PARSES$(SelectedFlightRecs(LineCounte 1), ";", nResult), HigherLowerlsBetter)

END IF
NEXT j
ELSE 'CASE(ll)
‘delay < SGT
‘test for a FROM time prior to midnight
IF INT(VAL(PARSES$(SelectedF lightRecs(LineCounter), ";", %FIELD_StdGroundTime)) /5) >
TimelndexForSTD THEN
'FROM would be previous day (prior to 00:00) so let it start at (FROM) 00: 00
‘calculate the MaxGroun dPeriods (5-min-intervals), based on FROM= STD-SGT, (TO= ATD-
TaxiOutTime)
MaxGroundPeriods = Time IndexForSTD
ELSE
'FROM is on current day
‘calculate the MaxGroun dPeriods (5-min-intervals), based on FROM= ATD-SGT, (TO= ATD-
TaxiOutTime)
MaxGroundPeriods = INT( VAL(PARSES$(SelectedFlightRecs(LineCounter), ";",
%FIELD_StdGroundTime))/5)
DIF
'fill the GANTTARRAY
FOR j = 0 TO MaxGroundPerio ds
‘TimelndexForSTD-j ==> go back i n time, to cope for standard ground time
IF TimelndexForSTD-TaxiOutPeriod s-j > 0 THEN ffill the target array with the
value of target field (nResult)

GanttArray(TimelndexForSTD-T axiOutPeriods-j, GetGateColumn(
PARSE$(SelectedFlightRecs(LineCounter), ";", %FIELD _Gate_Actual), GateArray() ) ) = _
GetCategoryABC(PARSES$(SelectedFlightRecs(LineCounte 1), ";", nResult), HigherLowerlsBetter)

END IF
NEXT j
END IF 'CASE | and Il
END IF 'only flights with ATD and w ith actual gate
NEXT LineCounter
‘ConsoleMessageBox "Gantt Array has been gene rated. ",%DEFAULT,"INFO",%DEFAULT,0
- write output file for GANTT view in EXCEL -- -
IF NumberOfSelectedRecords > 0 THEN
OPEN FILE_GANTTVIEW +"_" + SelectedDate +".TXT" FOR OUTPUT AS #2
PRINT #2, "// Field :" + sFiel ditems(VAL(sResult))
PRINT #2, "/ Category B: " + TRIM$ (STR$(gHeatCat_B_From)) + "-" + TRIM$(STR$(gHeatCat _B_To))

PRINT #2, "II"
FOR i =1 TO 288 'Timelndex

OpsDataLine =
FOR j = 1 TO gNumberOfGates 'Gatelndex
OpsDataLine = OpsDataLine + GanttArray( ()
‘delete position in array for use on ne xt day
GanttArray(i, j) ="
NEXT j 'Gatelndex
PRINT #2, OpsDataLine
NEXT i ‘Timelndex
CLOSE #2
END IF
SelectedDate = NextDay(SelectedDate)
NEXT OutputDay

ConsoleMessageBox "If dates have been found L sheet\n\nor

use the Animate Data Function.",%DEFAULT,"INFO",%DE

, you may import the data into a pre-formatted EXCE
FAULT,0
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cls
PRINT "Cleaning up..."

ELSE
ConsoleMessageBox "Nothing has been exported.

END IF 'LEN(SelectedDate) = 8

CALL LogEntry(FUNCNAMES, "END")

GENERATEGANTTDATA_RESUME:

IF [ErrorOccurred = %TRUE THEN
ConsoleMessageBox "Terminating Procedure.",
cls

EXIT SUB

END IF

EXIT SUB

ErrorTrap:

IErrorOccurred = %TRUE

ConsoleMessageBox "ERROR OCCURRED: " + STR$(ERR )+
ERROR$,%0KONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXGIATION,0

RESUME GENERATEGANTTDATA_RESUME

END SUB 'GenerateGanttData()

",%DEFAULT,"INFO",%DEFAULT,0

%OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,

FUNCTION GetGateColumn (BYVAL Gate AS STRING, BYREF GateArray() AS STRING) AS INTEGER

DIM i AS LONG
GetGateColumn = 0

IF Gate <> "" THEN
FOR i = 1 TO UBOUND(GateArray, 1)

IF TRIM$(GateArray(i,2)) = TRIM$(Gate) THEN

GetGateColumn = VAL(GateArray(i,1))

EXIT FUNCTION
END IF

NEXT i
END IF

END FUNCTION 'GetGateColumn()

FUNCTION GetCategoryABC(BYVAL FieldValue AS STRING, BYVAL ValueDirection AS STRING) AS STRING

REPLACE "," WITH "." IN ValueDirection ‘just in ca
IF ValueDirection = "H" THEN ' higher is better

SELECT CASE VAL (FieldValue)
CASE < gHeatCat_B_From ‘ap
GetCategoryABC = "c"
CASE gHeatCat_B_From TO gHeatCat_B_To
GetCategoryABC = "b"
CASE > gHeatCat_B_To ‘ap
GetCategoryABC ="a"

CASE ELSE
GetCategoryABC = "x"
END SELECT
ELSE ' lower is better

SELECT CASE VAL (FieldValue)
CASE < gHeatCat_B_From ‘ap
GetCategoryABC ="a"
CASE gHeatCat_B_From TO gHeatCat_B_To
GetCategoryABC = "b"
CASE > gHeatCat_B_To ‘ap
GetCategoryABC = "c"
CASE ELSE
GetCategoryABC = "X"
END SELECT

END IF

END FUNCTION 'GetCategoryABC()

‘a

‘a

se...

prox. 1st Quartile
pprox. 2nd and >3rd Quartile

prox. top 20% (80% coverage)

prox. 1st Quartile
pprox. 2nd and >3rd Quartile

prox. top 20% (80% coverage)
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SUB GenerateWeekDayPAXFile()
CALL LogEntry(FUNCNAMES, "START")

‘generates a file to be imported by EXCEL for furt her stats
‘content are actual pax figures per flight grouped by weekday across the according season (both seaso ns)

‘form: DAY1;DAY2;DAY3;DAY4;DAY5;DAY6;DAY7;DAY1;DA Y2;DAY3;DAY4;DAY5;DAY6;DAY7
223;333;123;120,333;87,97,...
! 301,97;101;224;322;54;124

DIM aSeason(1 TO 2) AS STRING

LOCAL i AS LONG

LOCAL j AS LONG

DIM aElementCounter(1 TO %MaxDeparturesPerDay * ( INT(183/7)+1) ) AS LONG '183

days = approx. one season

‘each of
the 7 days has %MaxDeparturesPerDay
LOCAL DayOfWeekinSeason AS INTEGER
LOCAL OpsDataLine AS STRING
LOCAL curFLIRTRec AS LONG
LOCAL IFLIRTpax AS INTEGER
DIM aPAX(1 TO 14, 1 TO %MaxDeparturesPerDay * (IN T(183/7)+1) ) AS STRING ‘target array (flight event
; day 1..7 = summer / day 8..14 = winter)
oo ROUTINE ---------mmemmmmmmmmmmeee s
aSeason(1) = FILE_SUMMER
aSeason(2) = FILE_WINTER
‘read FLIRT data into array in case no pax figu re is found
OPEN FILE_FLIRT FOR INPUT AS #1
FILESCAN #1, RECORDS TO i
DIM aFLIRT(1 TO i) AS STRING
CLOSE #1
OPEN FILE_FLIRT FOR INPUT AS #1
i=
WHILE NOT EOF(1)
LINE INPUT #1, aFLIRT(i)
INCRi
WEND 'EOF(1)
CLOSE #1
‘initialize the array
FORiI=1TO 14
FOR j = 1 TO %MaxDeparturesPerDay * (INT(183/7 )+1)
aPax(i,j) = "---"
NEXT j
NEXT i
OPEN PATH_APPLICATION+$FILE_DEBUG FOR APPEND AS #3
PRINT #3, "NEW ENTRY: " + DATES$ + " /" + TIME$
OPEN FILE_PAX001 FOR OUTPUT AS #2
‘for each of the seasons read the actual pax data
FOR i =1 TO UBOUND(aSeason)
ARRAY ASSIGN aElementCounter() =1,1,1,1,1,1,1,1, 1,1,1111
OPEN aSeason(i) FOR INPUT AS #1
WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine
'Field2 = weekday / Field6 = ATD / Field19 = act ual pax / Field18 = booked pax
‘only for flights with an ATD
IF PARSE$(OpsDatalLine, ;", %FIELD_ATD) <> " TH EN
DayOfWeekInSeason = VAL( PARSE$(OpsDataLine, "; ", %FIELD_DayOfWeek) ) + 7*(i-

1)

IF VAL(PARSES$(OpsDataLine, ";", %FIELD_PAX_Actu al)) <> 0 THEN
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PARSES$(OpsDatalLine, ";", %FIELD_PAX_Actual)

ELSE "if there is no valid actual pax figure ta

there is one)

aElementCounter(DayOfWeekInSeason) ) = PARSE$(OpsDa

THEN

aElementCounter(DayOfWeekinSeason) ) = PARSE$(OpsDa

= PARSES$(OpsDataLine, ";", %FIELD_FlightNumber) THE

aElementCounter(DayOfWeekinSeason) ) = PARSE$(aFLIR

aElementCounter(DayOfWeekInSeason) ) = "xxx"

END IF

aPax( DayOfWeekInSeason, aElementCounter(DayOf

IF VAL (PARSE$(OpsDataLine, ";", %FIELD_PAX_Bo

218

WeekInSeason) ) =

ke the booked pax figure (if

oked)) <> 0 THEN
aPax( DayOfWeekInSeason,

taLine, ";", %FIELD_PAX_Booked)
E

'if no booked pax either try on plan values
IF VAL (PARSES$(OpsDataLine, ";", %FIELD_PAX_S eason)) <>0
aPax( DayOfWeekInSeason,
taLine, ";", %FIELD_PAX_Season)
ELSE
‘look in FLIRT data
IFLIRTpax =0
FOR curFLIRTRec = 1 TO UBOUND(aFLIRT)
IF PARSE$(aFLIRT(curFLIRTRec), ™", 2)
N
aPax( DayOfWeekInSeason,
T(curFLIRTRec), ";", %FIELD_FlightNumber)
IFLIRTpax = 1
END IF
NEXT curFLIRTRec

IF IFLIRTpax = 0 THEN
aPax( DayOfWeekInSeason,

PRINT #3, OpsDataLine
END IF

END IF

END IF

INCR aElementCounter(DayOfWeekInSeason)

END IF
WEND 'EOF(1)
CLOSE #1

NEXT i

FOR i = 1 TO %MaxDeparturesPerDay * (INT(183/7)+1)

OpsDataLine ="
FORj=1TO 14

OpsDataline = OpsDataLine + aPax(j,i) + ;"

NEXT j

‘delete the last delimiter

OpsDataLine = LEFT$(OpsDataLine, LEN(OpsDataLine) -1)

PRINT #2, OpsDataLine
NEXT i

CLOSE #2
CLOSE #3

ConsoleMessageBox "PAX file generated. For any pro

%DEFAULT,"INFO",%DEFAULT,0
CALL LogEntry(FUNCNAMES, "END")

END SUB 'GenerateWeekDayPAXFile()

SUB GenerateWeekDayFIELDFile()

CALL LogEntry(FUNCNAMES, "START")

‘generates a file to be imported by EXCEL for furt

‘content are actual field/attribute figures per fl
seasons)

‘form: DAY1;DAY2;DAY3;DAY4;DAY5;DAY6;DAY7;DAY1;DA

223;333;123;120;333;87;97;...
! 301;97;101;224;322;54;124

DIM aSeason(1 TO 2) AS STRING
LOCAL i AS LONG
LOCAL j AS LONG

LOCAL ExportField AS INTEGER

blems look into file: \n" + PATH_APPLICATION+$FILE_ DEBUG,
her stats
ight grouped by weekday across the according season (both

Y2;DAY3;DAY4;DAY5;DAY6;DAY7
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DIM aElementCounter(1 TO %MaxDeparturesPerDay * (

days = approx. one season

the 7 days has %MaxDeparturesPerDay
LOCAL DayOfWeekinSeason AS INTEGER
LOCAL OpsDataLine AS STRING

LOCAL DateTimeStamp AS STRING
LOCAL [Filter AS LONG

DIM aExportField(1 TO 14, 1 TO %MaxDeparturesPerD

(flight event ; day 1..7 = summer / day 8..14 = win

LOCAL LineCounter AS LONG
LOCAL DismissedLines AS LONG
LOCAL PaxCount AS LONG

IFilter = % YESBUTTON

aSeason(1) = FILE_SUMMER
aSeason(2) = FILE_WINTER

LineCounter = 0
DismissedLines = 0
PaxCount =0

‘initialize the array
FORi=1TO 14
FOR j = 1 TO %MaxDeparturesPerDay * (INT(183/7
aExportField(i,j) = "---"
NEXT j
NEXT i

‘select the field to export
ExportField = SelectField()

IF ExportField >1 AND ExportField <37 THEN

cls
PRINT "selected Field =" + TRIM$(STR$(Expo

‘for comparison purpose of retail revenue A
‘only compared to e.g. SEASONAL PLANNING re
‘those records are exported that have both

IF ExportField = %FIELD_RetailRevenueActual
IFilter = ConsoleMessageBox("Do you wan
“that also
%YESNO+%HAN
END IF

IF ExportField = %FIELD_DelayMinutes THEN
PRINT "Any entry of '9999' will be set
END IF

IF IFilter = %YESBUTTON THEN

PRINT "All records will be exported.”
ELSE

PRINT "Only records with both ACTUAL an
END IF

OPEN PATH_APPLICATION+$FILE_DEBUG FOR APPEN
PRINT #3, "NEW ENTRY: " + DATE$ +"/"+ T

DateTimeStamp = TIME$
REPLACE ANY ":" WITH "-" IN DateTimeStamp
DateTimeStamp = DATE$ + "_" + DateTimeStamp
OPEN PATH_DATA + $FILE_OUTPUT +"_Field_" +
AS #2

‘for each of the seasons read the actual pax d
PRINT "Reading field values to be exported..."

FOR i =1 TO UBOUND(aSeason)

ARRAY ASSIGN aElementCounter() =1,1,1,1,1,1,

OPEN aSeason(i) FOR INPUT AS #1
WHILE NOT EOF(1)

INCR LineCounter

LINE INPUT #1, OpsDataLine

‘only for flights with an ATD

IF PARSE$(OpsDataLine, *;", %FIELD_ATD) <> "

219

INT(183/7)+1) ) AS LONG '183

‘each of

ay * (INT(183/7)+1) ) AS STRING ‘target array

ter)

)*+1)

rtField))

CTUAL revenue can

venue when just

ACTUAL and SEASON revenue filled

THEN

t to export all records (YES) or just those\n\n" +

have SEASONAL revenue filled (NO) ? ", _
DBOX+%DEFBUTTONL, "INFO", %IDI_QUESTION, %FALSE)

to'0"."

d SEASONAL revenue will be exported.”

D AS #3
IME$

TRIM$(STR$(ExportField)) + "_" + DateTimeStamp + " txt" FOR OUTPUT

ata

1,1,1,1,1,1,1,1

" THEN

IF IFilter = %YESBUTTON THEN

DayOfWeekInSeason = VAL( PARSE$(OpsData

1)

Line, ";", %FIELD_DayOfWeek) ) + 7*(i-
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IF ExportField = %FIELD_DelayMinutes AN

="9999" THEN
‘set value to zero

aExportField( DayOfWeekInSeason, aE

g
ELSE

aExportField( DayOfWeekInSeason, aE

PARSES$(OpsDatalLine, ";", ExportField)
END IF

PaxCount = PaxCount + VAL(PARSE$(OpsDat

D PARSES$(OpsDatalLine, “;", ExportField)

lementCounter(DayOfWeekInSeason) ) =

lementCounter(DayOfWeekInSeason) ) =

aLine, ";", %FIELD_PAX_Actual) )

INCR aElementCounter(DayOfWeekInSeason)

ELSE ‘apply filter for field 34
%FIELD_RetailRevenueSeason
'--> export only if there

IF VAL(PARSE$(OpsDatalLine,
DayOfWeekInSeason = VAL

) = PARSE$(OpsDataLine, ";", ExportField)

PaxCount = PaxCount + VAL(PARSE$(Op

%FIELD_PAX_Actual) )

INCR aElementCounter(DayOfWeekInSea

ELSE
INCR DismissedLines
END IF

END IF
END IF

WEND 'EOF(1)
CLOSE #1

NEXT i

PRINT "Writing output file..."
FOR i = 1 TO %MaxDeparturesPerDay * (INT(183/7
OpsDataLine ="

FORj=1TO 14
OpsDataLine = OpsDataLine + aExportField(

NEXT j
‘delete the last delimiter
OpsDataline = LEFT$(OpsDataLine, LEN(OpsDatalL
PRINT #2, OpsDataLine
NEXT i

PRINT #3, "Total Recs with ATD: " + STR$(LineC
" | Dismissed Lines (in case of AC
" | PaxCount: " + STR$(PaxCount)

CLOSE #2
CLOSE #3

ConsoleMessageBox "Outfile file generated.\nBu
considered.\n\n" + _
"For any problems look int
%DEFAULT,"INFO",%DEFAULT,0
ELSE
ConsoleMessageBox "No field chosen. Nothing
END IF
cls
CALL LogEntry(FUNCNAMES, "END: Field =" + TRIM$(S

END SUB 'GenerateWeekDayFIELDFile()

: %FIELD_RetailRevenueActual depending on field 35:
is both ACTUAL and SEASONAL revenue
""", %FIELD_RetailRevenueSeason)) <> 0 THEN

( PARSE$(OpsDataLine, ";", %FIELD_DayOfWeek) ) + 7* (i-1)
aExportField( DayOfWeekInSeason, aE

lementCounter(DayOfWeekInSeason)
sDatalLine, ";",

son)

)+1)

i+

ine)-1)

ounter) + _
TUAL REVENUE FILTER): " + STR$(DismissedLines) + _

t remember ONLY flights with an ATD have been

o file:\n" + PATH_APPLICATION+$FILE_DEBUG,

exported.”, %DEFAULT,"INFO",%DEFAULT,0

TR$(ExportField)) )

FUNCTION SelectField() AS INTEGER

DIM sFieldltems (2 TO 36) AS STRING ‘Number o
LOCAL sResult AS STRING

SelectField = 0
‘field 1 is record ID which does not make sense

sFieldltems(2) = "Day Of Week"
sFieldltems(3) = "Flight Number"
sFieldltems(4) = "STD"
sFieldltems(5) = "ETD"
sFieldltems(6) = "ATD"

f fields in data file

to export

220
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sFieldltems(7) = "Delay Minutes"
sFieldltems(8) = "Aircraft Type"
sFieldltems(9) = "Wing Span Code"
sFieldltems(10) = "CKI Hall"
sFieldltems(11) = "Terminal Building"
sFieldltems(12) =
sFieldltems(13) = "Stand (actual)"
sFieldltems(14) = "Gate (season)"
sFieldltems(15) = "Stand (season)"
sFieldltems(16) = "Gate (Opti)"

sFieldltems(17) = "Stand (Opti)"
sFieldltems(18) = "[PAX (booked)]"
sFieldltems(19) = "[PAX (actual)] "
sFieldltems(20) = "[PAX (season)]"
sFieldltems(21) = "SLF (actual)"
sFieldltems(22) = "Gate Size (actual)"
sFieldltems(23) = "Gate Size (season)"
sFieldltems(24) = "Gate Size (opti)"
sFieldltems(25) = "Standard Ground Time"
sFieldltems(26) = "Flight PAX DF Factor"
sFieldltems(27) = "Destination Country"
sFieldltems(28) = "Retail Area (actual)"
sFieldltems(29) = "Retail Area Factor (actual)"
sFieldltems(30) = "Retail Area (season)"
sFieldltems(31) = "Retail Area Factor (season)"
sFieldltems(32) = "Retail Area (opti)"
sFieldltems(33) = "Retail Area Factor (opti)"
sFieldltems(34) = "Retail Revenue (actual)"
sFieldltems(35) = "Retail Revenue (season)"
sFieldltems(36) = "Retail Revenue (opti)"

sResult = ConsoleListBox(200100, _
LocOfCol(22), _
LocOfRow(5),_
"Please select a field to export .. A
"Field Export", _
sFielditems(), _
19, _
%RETURN_INDEX, _
0)

SelectField = VAL(sResult)+1

ConsoleMessageBox _

"You selected\n\n"+_

sResult+"\n\n"+_

"which is: " + sFieldltems(VAL(sRe sult)+1), _
! %OKONLY," ,%DEFAULT,0

END FUNCTION 'SelectField()

SUB DeleteRecords(BYVAL FileName AS STRING, BYVAL F ieldNumber AS INTEGER, BYVAL MatchingValue AS STRIN G)
CALL LogEntry(FUNCNAMES, "START: " + FileName + " Field: " + STR$(FieldNumber) + "Value: "+ MatchingV alue)
‘generic procedure
‘used to filter out (delete) records that are not of relevance to further research
‘MatchingValue is the value upon which a record i s deleted/not taken over into new file

LOCAL OpsDataLine AS STRING

LOCAL NumberOfDeletedRecords AS LONG

LOCAL NewFileName AS STRING

NumberOfDeletedRecords = 0

NewFileName = LEFT$(FileName, LEN(FileName)-4) + " .new"

OPEN FileName FOR INPUT AS #1
OPEN NewFileName FOR OUTPUT AS #2

WHILE NOT EOF(1)

LINE INPUT #1, OpsDataLine

'if no match then write in new file, else omit re cord

IF PARSE$(OpsDataLine, *;", FieldNumber) <> Matc hingValue THEN
PRINT #2, OpsDataLine

ELSE
INCR NumberOfDeletedRecords

END IF

WEND 'EOF(1)

ConsoleMessageBox "Number of deleted records: " + STR$(NumberOfDeletedRecords), %DEFAULT,"INFO",%D EFAULT,0

CLOSE #1
CLOSE #2
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CALL ShiftFileIntoHistory(LEFT$(FileName, LEN(File

CALL LogEntry(FUNCNAMES, "END: " + FileName + " Fi

END SUB 'DeleteRecords()

Name)-4))

eld: " + STR$(FieldNumber) + "Value: "+ MatchingVal

SUB DeleteRecordsTWO(BYVAL FileName AS STRING)

=0 THEN

CALL LogEntry(FUNCNAMES$, "START: " + FileName)
‘delete records with no ATD AND NO ACTUAL PAX
LOCAL OpsDatalLine AS STRING
LOCAL NumberOfDeletedRecords AS LONG
LOCAL NewFileName AS STRING
NumberOfDeletedRecords = 0
‘used to filter out (delete) records that are not
NewFileName = LEFT$(FileName, LEN(FileName)-4) + "
OPEN FileName FOR INPUT AS #1
OPEN NewFileName FOR OUTPUT AS #2
OPEN LEFT$(NewFileName, LEN(NewFileName)-4) + ".DE
WHILE NOT EOF(1)

LINE INPUT #1, OpsDataLine

'if no ATD and no ActualPax

IF PARSES$(OpsDataLine, ";", %FIELD_ATD) ="

PRINT #3, OpsDataLine
INCR NumberOfDeletedRecords
ELSE

‘either there is an ATD or there is a figure for

PRINT #2, OpsDataLine
END IF

WEND 'EOF(1)

ConsoleMessageBox "Number of deleted records: " +
CLOSE #1

CLOSE #2

CLOSE #3

CALL ShiftFileIntoHistory(LEFT$(FileName, LEN(File

CALL LogEntry(FUNCNAMES, "END: " + FileName)

END SUB 'DeleteRecordsTWO()

AND

of relevance to further research

.new’

L" FOR OUTPUT AS #3

VAL(PARSE$(OpsDataLine, ";", %FIELD_PAX_Actual))

STR$(NumberOfDeletedRecords), %DEFAULT,"INFO",%DEFA

Name)-4))

SUB FillAssumedATD(BYVAL FileName AS STRING)

CALL LogEntry(FUNCNAMES, "START: " + FileName)

‘for those flights that have no ATD but actual pax
‘flight with no pax are deleted

DIM OpsDataLine AS STRING

DIM NumberOfUpdatedRecords AS LONG

DIM NewFileName AS STRING

DIM Field_STD AS INTEGER

DIM Field_ATD AS INTEGER

DIM Field_ETD AS INTEGER

DIM NoPaxCounter AS LONG
NumberOfUpdatedRecords = 0
NoPaxCounter =
‘used to filter out (delete) records that are not
NewFileName = LEFT$(FileName, LEN(FileName)-4) + "
OPEN FileName FOR INPUT AS #1

OPEN NewFileName FOR OUTPUT AS #2

OPEN LEFT$(NewFileName, LEN(NewFileName)-4) + ".AT

WHILE NOT EOF(1)

figures, take (if existent) STD or better ETD as i

of relevance to further research

.new"

DUPD" FOR OUTPUT AS #3

ActualPax, so write into target file

222
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LINE INPUT #1, OpsDataLine

'if no ATD but Acutal Pax

IF PARSE$(OpsDataLine, ";", %FIELD_ATD) = " AND VAL(PARSES$(OpsDataLine, ";", %FIELD_PAX_Actual))
<> 0 THEN

‘check for ETD
IF PARSE$(OpsDatalLine, ";", %FIELD_ETD) <> " TH EN

‘update ATD with ETD info

OpsDataline = StringUpdate(OpsDataLine, %FIELD_ ATD, PARSE$(OpsDataLine, ";",
%FIELD_ETD))

PRINT #3, "ETD | " + OpsDataLine

PRINT #2, OpsDataLine

INCR NumberOfUpdatedRecords

ELSE
'no ETD, so check for STD
IF PARSE$(OpsDatalLine, “;", %FIELD_STD) <>"™ T HEN
‘update ATD with STD info
OpsDataline = StringUpdate(OpsDataLine, %FIELD _ATD,

PARSES$(OpsDatalLine, ";*, %FIELD_STD))
PRINT #3, "STD | " + OpsDataLine
PRINT #2, OpsDataLine
INCR NumberOfUpdatedRecords

END IF
END IF
ELSE
‘either there is an ATD or there is a figure for ActualPax, so write into target file
'so there might be flights with no actual pax, b utan ATD
‘write back recs with valid pax figure only (pax >0), i.e. delete recs with no actual pax
IF VAL(PARSE$(OpsDatalLine, ";", %FIELD_PAX_Actua 1)) =0 THEN
INCR NoPaxCounter
PRINT #3, "OPAX| " + OpsDataLine
ELSE
PRINT #2, OpsDataLine
END IF
END IF
WEND 'EOF(1)
ConsoleMessageBox "Updated records: " + STR$(Numbe rOfUpdatedRecords) + "\nDeleted Recs with no PAX: " +

STR$(NoPaxCounter), %DEFAULT,"INFO",%DEFAULT,0

CLOSE #1

CLOSE #2

CLOSE #3

CALL ShiftFileIntoHistory(LEFT$(FileName, LEN(File Name)-4))
CALL LogEntry(FUNCNAMES, "END: " + FileName)

END SUB 'FillAssumedATD()

SUB GenerateTable_AvgOnFieldUnique(BYVAL FileName A S STRING, BYVAL MatchFieldNumber AS INTEGER, BYVAL
ComputeFieldNumber AS INTEGER)

CALL LogEntry(FUNCNAMES, "START")

‘generates a table (file) with unique flight numbe rs and average pax actual on that flight number

‘MatchFieldNumber: determines field that forms t he unique list (e.g. flight no, a/c type, gate,
=)

‘ComputeFieldNumber: determines field which value s will be taken to calculate the average

oo DECLARATIONS ------oommmmmmmmmeeeeeee oo

DIM OpsDataLine AS STRING
DIM IsInArray AS INTEGER

DIM ArrayPointer AS LONG

DIM TotalLines AS LONG

LOCAL NewFileName AS STRING

DIMi AS LONG

OPEN FileName FOR INPUT AS #1
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NewFileName = LEFT$(FileName, LEN(FileName)-4) +
"_AVG_FIELD_" + TRIM$(STR$(ComputeFieldNumber)) + "

OPEN NewFileName FOR OUTPUT AS #2

FILESCAN #1, RECORDS TO TotalLines

DIM UniqueEntry(1 TO TotalLines+1, 1 TO 3) AS STRI

FORi=1TO TotalLines+1
UniqueEntry(i,1)
UniqueEntry(i,2) '
UniqueEntry(i,3) = "0"

NEXT i

ArrayPointer = 0
WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine
IsInArray =0
'if not yet in array
FOR i =1 TO ArrayPointer ‘test each elem
IF UniqueEntry(i,1) = PARSE$(OpsDataLin

'is already in array
‘insert into array if there is a va

"_UNIQUE_FIELD_" + TRIM$(STR$(MatchFieldNumber)) +

xt"

NG

entin array
e, ";", MatchFieldNumber) THEN

lid numerical value not zero

IF PARSE$(OpsDatalLine, ";", ComputeFieldNumber)

VAL(PARSE$(OpsDataLine, ";", ComputeFieldNumber)) <

UniqueEntry(i,2) = STR$(VAL(Uniqu
'Add field value to current s

ComputeFieldNumber)))

>0 THEN

um

UniqueEntry(i,3) = STR$(VAL(Uniqu eEntry(i,3)) + 1)

occurance by 1
i = ArrayPointer

‘to exit the loop

IsinArray = 1

END IF

END IF

NEXT i

IF IsInArray = 0 THEN ' if not yet in array

‘insert into array if there is a valid

IF PARSE$(OpsDataLine

ComputeFieldNumber)) <> 0 THEN

INCR ArrayPointer

UniqueEntry(ArrayPointer,1)= PARSE
' Content of MatchField
UniqueEntry(ArrayPointer,2)= STR$(

' Content of ComputeField
UniqueEntry(ArrayPointer,3)= "1"

END IF
END IF ' if not yet in array
WEND 'EOF(1)

FOR i =1 TO ArrayPointer-1

IF VAL(UniqueEntry(i,3)) <> 0 AND VAL(UniqueEntry
PRINT #2, UniqueEntry(i,1) + ";" + TRIM$(STR$( R

VAL (UniqueEntry(i,3)) ), 0) ))
ELSE

ConsoleMessageBox "ZERO VALUES: " + Uniqu

END IF
NEXT i

CLOSE #1
CLOSE #2

CALL LogEntry(FUNCNAMES, "END")

END SUB 'GenerateTable_AvgOnFieldUnique()

SUB FillActualPax(BYVAL FileName AS STRING)

CALL LogEntry(FUNCNAMES, "START")

ComputeFieldNumber)

numerical value not zero

$(OpsDataLine, ";", MatchFieldNumber)

VAL(PARSE$(OpsDataLine

* First occurrence

eEntry(i,2) +" /" + UniqueEntry(i,3), %DEFAULT,"|

eEntry(i,2)) + VAL(PARSE$(OpsDataLine,

(i,2)) <> 0 THEN
OUND( (VAL(UniqueEntry(i,2)) /

<> "™ AND

‘increase

<>"" AND VAL(PARSE$(OpsDataLine, ";'

ComputeFieldNumber)))

224
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‘tries to find a pax figure in the help tables a nd updates the file with it

LOCAL NewFileName AS STRING
LOCAL TotalLines AS LONG

LOCAL i AS LONG
LOCAL LineCounter AS LONG
LOCAL curFLIRTRec AS LONG
LOCAL OpsDatalLine AS STRING
LOCAL IUpdate AS INTEGER
LOCAL IFLIRTpax AS INTEGER

-------- ROUTINE -----mmmmmmmmmmmmm oo
‘read flight numbers with avg actual pax into an array
NewFileName = LEFT$(FileName, LEN(FileName)-4) + " UNIQUE_FIELD_3_AVG_FIELD_19.txt"
‘read FLIRT data into array in case no pax figu re is found

OPEN FILE_FLIRT FOR INPUT AS #1

FILESCAN #1, RECORDS TO i
DIM aFLIRT(1 TO i) AS STRING
CLOSE #1

OPEN FILE_FLIRT FOR INPUT AS #1
i=1
WHILE NOT EOF(1)
LINE INPUT #1, aFLIRT(i)
INCR i
WEND 'EOF(1)
CLOSE #1

OPEN NewFileName FOR INPUT AS #1
FILESCAN #1, RECORDS TO TotalLines
CLOSE #1

OPEN NewFileName FOR INPUT AS #1

DIM FlightNumber(1 TO TotalLines) AS STRING

LineCounter =1

WHILE NOT EOF(1)
LINE INPUT #1, FlightNumber(LineCounter)
INCR LineCounter

WEND 'EOF(1)

CLOSE #1

‘read flight records and check for missing actual pax value

'if values missing then get from array

OPEN FileName FOR INPUT AS #1

OPEN LEFT$(FileName, LEN(FileName)-4) + ".new" FO R OUTPUT AS #2
OPEN LEFT$(FileName, LEN(FileName)-4) + ".ERR" FO R OUTPUT AS #3
WHILE NOT EOF(1)

LINE INPUT #1, OpsDataLine

IF VAL(PARSE$(OpsDataLine, ";", %FIELD_PAX_Actual )) =0 THEN
‘get from array
|Update =0
FOR i = 1 TO UBOUND(FlightNumber)
IF PARSE$(OpsDataLine, ";", %FIELD_FlightNumber ) = PARSES$(FlightNumber(i),
"" 1) THEN
|Update = 1
‘'update that record
OpsDataline = StringUpdate(OpsDataLine, %FIELD _PAX_Actual,
PARSES$(FlightNumber(i), *;", 2))
END IF
NEXT i
'if no match in array has been found then print into error file

IF IlUpDate = 0 THEN

‘look in FLIRT data (for a last chance)

IFLIRTpax = 0
FOR curFLIRTRec = 1 TO UBOUND(aFLIRT)
IF PARSES$(aFLIRT(curFLIRTRec), ";", 2) = PARSE $(OpsDataLine, ";", 3)
THEN
OpsDataLine = StringUpdate(OpsDataLine, %FIEL D_PAX_Actual,
PARSES$(aFLIRT(curFLIRTRec), *;", 3))
IFLIRTpax = 1
END IF

NEXT curFLIRTRec

IF IFLIRTpax = 0 THEN
PRINT #3, OpsDataLine
END IF
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END IF

END IF

‘write that record
PRINT #2, OpsDataLine

WEND 'EOF(1)

CLOSE #1

CLOSE #2

CLOSE #3

CALL ShiftFileIntoHistory(LEFT$(FileName, LEN(File
ConsoleMessageBox "For the following records no

SHELL "notepad.exe " + LEFT$(FileName, LEN(FileNam

CALL LogEntry(FUNCNAMES, "END")

END SUB 'FillActualPax()

Name)-4))
PAX have been found: ", %DEFAULT,"INFO",%DEFAULT,0

e)-4) + ".ERR"

SUB Conversion()

"", 10) = "SP" OR PARSE$(OpsDataLine, ";", 10) = "

SPACES(3-LEN(PARSES$(OpsDataLine, ";", 5))) + FORMAT

CALL LogEntry(FUNCNAMES, "START")
filters relevant records with relevant fields fro
LOCAL OpsDataLine AS STRING

OPEN FILE_FLIRTORG FOR INPUT AS #1
OPEN FILE_FLIRT FOR OUTPUT AS #2

WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine
‘only passenger flights (no cargo) and only re
IF PARSE$(OpsDatalLine, ;", 2) = "S" AND (PARS

m FLIRT file

levant fields
E$(OpsDataLine, ";", 10) = "PP" OR PARSE$(OpsDatalLi

PC") THEN

OpsDataline = PARSE$(OpsDataLine, *;", 3) + "* + PARSE$(OpsDataLine, ";", 5) +

PARSE$(OpsDataLine, ";", 14)

PRINT #2, OpsDataLine
END IF
WEND

CLOSE #1
CLOSE #2

CALL LogEntry(FUNCNAMES, "END")

END SUB 'Conversion()

$(VAL(PARSE$(OpsDataLine, *;", 6)), "00000") + ;" +

SUB ShiftFilelntoHistory(BYVAL FileName AS STRING)

name

CALL LogEntry(FUNCNAMES$, "START: " + FileName)
' FileName is the filename (incl. path) WITHOUT ex

‘if within a routine, a data file has been updated

‘the original file has the extension ".txt"

‘this procedure copies the .txt-file into a histor

‘the .new-file becomes the .txt-file

LOCAL FileNameCore AS STRING
LOCAL DateTimeStamp AS STRING

DateTimeStamp = TIME$
REPLACE ANY ":" WITH "-" IN DateTimeStamp
DateTimeStamp = DATE$ + "_" + DateTimeStamp

FileNameCore = RIGHT$(FileName, LEN(FileName)-LEN(
FILECOPY FileName + ".txt", PATH_HISTORY + FileNam
SLEEP 1000

KILL FileName + ".txt"

NAME FileName + ".new" AS FileName + ".txt"

CALL LogEntry(FUNCNAMES, "END: " + FileName)

END SUB 'ShiftFileIntoHistory()

tension
, is has gotten the extension ".new" (in that routi

y directory with a date/time-stamp at the end of it

PATH_DATA))

eCore +"_" + DateTimeStamp + ".txt"

226
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SUB SuggestRetailAreaFactor(BYVAL FileName AS STRIN

'suggests a retail area factor that can be ente
‘based on: avg. values for FlightPAXDFfactor

CALL LogEntry(FUNCNAMES, "START")

LOCAL OpsDatalLine AS STRING

LOCAL LineCounter AS LONG

LOCAL TotalLines AS LONG

LOCAL NumberOfRetailAreas AS INTEGER
LOCAL TempFactor AS STRING

LOCAL i AS LONG

LOCAL IResult AS LONG

LOCAL MinValue AS DOUBLE

LOCAL NO_RA_Counter AS LONG

‘get a suggestion
‘count number of different defined retail areas

OPEN FILE_RETAIL_AREA_DEF FOR INPUT AS #1
LineCounter =0
WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine
IF LEFT$(OpsDataLine,2) <> "//" AND LEN(TRI
INCR LineCounter
END IF
WEND 'EOF(1)
CLOSE #1
NumberOfRetailAreas = LineCounter

‘now DIM the array and fill with Retail Areas N
DIM aRetailArea (1 TO NumberOfRetailAreas, 1 TO

OPEN FILE_RETAIL_AREA_DEF FOR INPUT AS #1
LineCounter = 1
WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine
IF LEFT$(OpsDataLine,2) <> "//" THEN 'no co
aRetailArea(LineCounter, 1) = TRIM$(PAR
aRetailArea(LineCounter, 2) = "0"
aRetailArea(LineCounter, 3) ="0"
INCR LineCounter
END IF
WEND 'EOF(1)
CLOSE #1

‘work on datafile now
OPEN FileName FOR INPUT AS #1
FILESCAN #1, RECORDS TO TotalLines 'used for pr

ProgressBoxShow %NOCANCEL, 1,%CONSOLE_CENTER, %
TotalLines))+ " Records.", "Reading file...", %FALS

NO_RA_Counter =0
LineCounter = 1

DO WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine
IF TRIM$(PARSE$(OpsDataLine, ";", %FIELD_Re
TRIM$(PARSE$(OpsDataLine, ";", %FIELD_Re
TRIM$(PARSES$(OpsDatalLine, ";", %FIELD_Re

INCR NO_RA_Counter
ELSE

FOR i = 1 TO NumberOfRetailAreas
IF TRIM$(PARSE$(OpsDataLine, *;", %F
TempFactor = PARSE$(OpsDataLine,
REPLACE "," WITH "." IN TempFact
"121,6" -->"121.6")

aRetailArea(i,2) = TRIM$(STR$(

aRetailArea(i,3) = TRIM$(STR$(VA

aRetailArea(i,4) = TRIM$(STR$(
avg values instantly

i = NumberOfRetailAreas

END IF
NEXT i

END IF

INCR LineCounter

ProgressBoxUpdate INT(LineCounter/TotalLine
WEND 'EOF(1)

CLOSE #1

G)

red / edited into the according data file

M$(OpsDataLine)) > 0 THEN 'no comment line in data

ames

4) AS STRING

mment line in data file
SE$(OpsDatalLine, ";", 1))

ogress calculation

CONSOLE_CENTER, "Processing "+TRIMS(USINGS("### ##
E

tailAreaActual)) = "RX" OR _
tailAreaActual)) =" OR _
tailAreaActual)) = "RY" THEN

IELD_RetailAreaActual)) = TRIM$(aRetailArea(i,1)) T
" 9%FIELD_FlightPAXDFfactor)
or ‘justin case a comma instead of decimal point

VAL (aRetailArea(i,2)) + VAL(TempFactor) )) 'sum up
L(aRetailArea(i,3))+1)) ‘increase counter
ROUND(VAL(aRetailArea(i,2)) / VAL(aRetailArea(i,3))

$*100)

file

A,

HEN

is used (

factors

,5) )) ‘calc
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ProgressBoxHide
ConsoleMessageBox "Number of retail areas not defined (RX or RY) ="+
TRIM$(STR$(NO_RA_Counter)),%DEFAULT,"INFO",%DEFAULT ,0
‘for transformation into factors
‘determine smallest value as a baseline
MinValue = 999999.9
FOR i = 1 TO NumberOfRetailAreas
IF VAL(aRetailArea(i,4)) < MinValue THEN
MinValue = VAL(aRetailArea(i,4))
END IF
NEXT i
‘higher values will be a factor to the baseline value then
FOR i = 1 TO NumberOfRetailAreas
aRetailArea(i,4) = TRIM$(STR$(ROUND(VAL(aR etailArea(i,4)) / MinValue, 5)))
NEXT i
‘write suggested values into the retail area fa ctor file as appended comment lines
OPEN FILE_RetailAreaFactors FOR APPEND AS #2
PRINT #2,""
PRINT #2, "/I"
PRINT #2, "/l Suggested Retail Area Factors bas ed on:"
PRINT #2, "/l File: " + FileName
PRINT #2, "/l Entry: " + DATE$ + "/ " + TIME$
PRINT #2, "I/ "
FOR i = 1 TO UBOUND(aRetailArea(1))
TempFactor = TRIM$(USINGS("##.#####", VAL(a RetailArea(i,4))))
'REPLACE "." WITH "," IN TempFactor ‘just in case a comma instead of decimal point is used ( "1.6" -->"1,6")
PRINT #2, "/l " + aRetailArea(i,1) + ;" + TempFactor + " [ Flights: " + aRetailArea(i,3) + " N
NEXT i
PRINT #2, "/
CLOSE #2
IResult = ConsoleMessageBox("Suggested factors written. Do you want to edit file?", %YESNO+%HANDBO X+%DEFBUTTONL1,
"INFO", %IDI_QUESTION, %FALSE)
IF IResult = %YESBUTTON THEN
CALL LogEntry(FUNCNAMES$, "START: EDIT/WATCH FACTORS")
SHELL "notepad.exe " + FILE_RetailAreaFacto s
ConsoleMessageBox "If you have changed an y Retail Area Factors, \n" + _
"remember to update the m in data file and\n" + _
"to re-calc flight reve nue.",%DEFAULT,"INFO",%DEFAULT,0
CALL LogEntry(FUNCNAMES, "END: EDIT/WATCH FACTORS )
ELSE
ConsoleMessageBox "For later edit use same function but only for edit then.",<%DEFAULT,"INFO",% DEFAULT,0

END IF

CALL LogEntry(FUNCNAMES, "END")
cls

END SUB 'SuggestRetailAreaFactor()

SUB OpenBackGroundWindow()

LOCAL hBmp AS LONG
LOCAL h, w, hGW AS LONG
LOCAL IResult AS LONG

CALL LogEntry(FUNCNAMES, "START")

‘ConsoleWindow %MINIMIZE

‘'w =960
'h =720
w =806
h=317

‘GRAPHIC WINDOW "aeroCUBE: RESULTS", 30, 30, w,
‘GRAPHIC WINDOW "aeroCUBE: RESULTS", 30, 30, w,

‘GRAPHIC ATTACH hGW, 0&, REDRAW
‘GRAPHIC COLOR RGB(0,0,0), RGB(255,255,255)
'GRAPHIC CLEAR

'‘GRAPHIC BITMAP LOAD PATH_APPLICATION+"aeroCUBE

h TO hGW
h TO hGW

_back01.bmp", w, h TO hBmp
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CURSOR OFF
BrushColor %BLACK
ConsoleGfx 0,0,0,0

GfxCls

BrushColor %BLACK

GfxFontName "Arial"
GfxFontSize 20
DrawFrom 0,0

DrawTextRow "TEST TEST TEST", % TEXT_CENTER OR %

GfxWindow %GFX_SHOW

‘DisplayJpeg PATH_APPLICATION+"TerminalLayout.jpg"

‘Displaylmage PATH_APPLICATION+"TerminalLayout.jpg
IResult = Stretchimage(PATH_APPLICATION+"Terminal

TEXT_SHADOW

Layout.jpg", 806, 317)

‘GRAPHIC COPY hBmp, 0 TO (1, 1)
‘GRAPHIC REDRAW

PRINT
PRINT "PRESS 'Q' TO QUIT GRAPHICS WINDOW."
DO
IF UCASES(WAITKEY$) = "Q" THEN
EXIT DO
END IF

WEND
cls

'‘GRAPHIC BITMAP END
'‘GRAPHIC WINDOW END

‘ConsoleWindow %RESTORE

CALL LogEntry(FUNCNAMES, "END")

END SUB 'OpenBackGroundWindow()

SUB ConvertCommaToDecimalPoint(BYVAL FileName AS ST

‘convert fields with comma character for decima
'123,4 --> 1234

CALL LogEntry(FUNCNAMES, "START")

LOCAL OpsDatalLine AS STRING
LOCAL TempField AS STRING
LOCAL NumberOfRecords AS LONG
LOCAL LineCounter AS LONG
LOCAL ElementCounter AS INTEGER

OPEN FileName FOR INPUT AS #1
FILESCAN #1, RECORDS TO NumberOfRecords ‘used f

OPEN LEFT$(FileName, LEN(FileName)-4) + ".new" FO

ProgressBoxShow %NOCANCEL, 1,%CONSOLE_CENTER, %

NumberOfRecords))+ " Records.", "Converting decimal

LineCounter = 1
DO WHILE NOT EOF(1)

LINE INPUT #1, OpsDataLine

TempField = PARSE$(OpsDataLine, ";", %FIELD
REPLACE ANY "," WITH "." IN TempField
OpsDataLine = StringUpdate(OpsDataLine, %FI

TempField = PARSE$(OpsDataLine, ";", %FIELD
REPLACE ANY ", WITH "." IN TempField
OpsDataline = StringUpdate(OpsDatalLine, %F|

TempField = PARSE$(OpsDataline, ";", %FIELD
REPLACE ANY ", WITH "." IN TempField
OpsDataline = StringUpdate(OpsDataLine, %F|

TempField = PARSE$(OpsDataLine, ";", %FIELD
REPLACE ANY ", WITH "." IN TempField

RING)

| point to decimal point character

or progress calculation
R OUTPUT AS #2

CONSOLE_CENTER, "Processing "+TRIM$(USINGS("###,#it
: comma->point...", %FALSE

_FlightPAXDFfactor)
ELD_FlightPAXDFfactor, TempField)
_RetailAreaFactorActual)
ELD_RetailAreaFactorActual, TempField)
_RetailAreaFactorSeason)
ELD_RetailAreaFactorSeason, TempField)

_RetailAreaFactorOpti)

A,
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OpsDataline = StringUpdate(OpsDatalLine, %F|

TempField = PARSE$(OpsDataLine, ";", %FIELD
REPLACE ANY ", WITH "." IN TempField
OpsDataLine = StringUpdate(OpsDataLine, %FI

TempField = PARSE$(OpsDataLine, ";", %FIELD
REPLACE ANY ", WITH "." IN TempField
OpsDataLine = StringUpdate(OpsDataLine, %FI
TempField = PARSE$(OpsDataLine, ";", %FIELD
REPLACE ANY "," WITH "." IN TempField
OpsDataline = StringUpdate(OpsDatalLine, %F|
PRINT #2, OpsDataLine

ProgressBoxUpdate INT(LineCounter/NumberOfR
INCR LineCounter

WEND 'EOF(1)

ProgressBoxHide

CLOSE #1
CLOSE #2

CALL ShiftFileIntoHistory(LEFT$(FileName, LEN(F
CALL LogEntry(FUNCNAMES, "END")

END SUB 'ConvertCommaToDecimalPoint()

SUB ReportGatesChanged()

‘creates a file that contains for each day of t
‘the number of different entries (%FIELD_Gate_A

--> date;

‘total number of flights on that day;

‘as before but with gate info available for bot
‘number of flights with gate change;

‘gate change that resulted in diff. retail area
'--> 27.05.2006;1522;1244;190;23

CALL LogEntry(FUNCNAMES, "START")

LOCAL OpsDataLine AS STRING
LOCAL TempField AS STRING
LOCAL NumberOfRecords AS LONG
LOCAL LineCounter AS LONG
LOCAL DateTimeStamp AS STRING
LOCAL SelectedStartDate AS STRING
LOCAL SelectedEndDate AS STRING
LOCAL CurrentDate AS STRING
LOCAL ElementCounter AS INTEGER
LOCAL i AS INTEGER

LOCAL IDateMatch AS LONG

DIM aSeason(1 TO 2) AS STRING
LOCAL nSeason AS INTEGER

aSeason(1l) = FILE_SUMMER
aSeason(2) = FILE_WINTER

SelectedStartDate = "2006-03-26"

SelectedStartDate = REMOVE$(ConsolelnputBox$(1,
"Start
"Gate ¢

IF LEN(SelectedStartDate) = 8 AND NOT Consolelnpu
SelectedEndDate = "2007-03-24"
SelectedEndDate = REMOVES$(ConsolelnputBox$(
"End da
"Gate ¢

IF LEN(SelectedEndDate) = 8 AND NOT Console
‘generate an array with an entry for each

ElementCounter = 1

CurrentDate = SelectedStartDate

DO WHILE CurrentDate <> SelectedEndDate A
CurrentDate = NextDay(CurrentDate)
INCR ElementCounter

WEND ‘array

ELD_RetailAreaFactorOpti, TempField)
_RetailRevenueActual)
ELD_RetailRevenueActual, TempField)
_RetailRevenueSeason)
ELD_RetailRevenueSeason, TempField)
_RetailRevenueOpti)

ELD_RetailRevenueOpti, TempField)

ecords*100)

ileName)-4))

he selected period
ctual vs. %FIELD_Gate_Season)

h actual and seasonal;

%CENTER, %CENTER, _

date (YYYY-MM-DD)", _

hanges", SelectedStartDate, 0, %FALSE), ANY "-")
tBoxCancel THEN

1, %CENTER, %CENTER, _

te (YYYY-MM-DD)", _
hanges", SelectedEndDate, 0, %FALSE), ANY "-")

InputBoxCancel THEN

day

ND ElementCounter < 1000
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IF ElementCounter < 1000 THEN
DIM aDateGate (1 TO ElementCounter, 1
‘initialize array

CurrentDate = SelectedStartDate
aDateGate(1, 1) = CurrentDate
aDateGate(1, 2) ="0"
aDateGate(1, 3) ="0"
aDateGate(1, 4) ="0"
aDateGate(1, 5) = "0"

FOR i = 2 TO ElementCounter
aDateGate(i, 1) = NextDay(Current
aDateGate(i, 2) = "0"
aDateGate(i, 3) = "0"
aDateGate(i, 4) = "0"
aDateGate(i, 5) = "0"
CurrentDate = NextDay(CurrentDate
NEXT i

DateTimeStamp = TIMES$

REPLACE ANY ":" WITH "-" IN DateTim
DateTimeStamp = DATES$ +"_" + DateT
OPEN PATH_DATA + $FILE_OUTPUT +"_G

'--- as records are not sorted by e
FOR nSeason=1TO 2

OPEN aSeason(nSeason) FOR INPUT A
FILESCAN #1, RECORDS TO NumberO

ProgressBoxShow %NOCANCEL, 1,%C
"+TRIMS(USINGS("### #t#,###", NumberOfRecords))+ _
" Records.", "

LineCounter = 1
DO WHILE NOT EOF(1)

LINE INPUT #1, OpsDataLine

'ARRAY SCAN aDateGate(1,1)
%FIELD_ATD),8), TO IDateMatch

IDateMatch = 0
FOR i =1 TO ElementCounter
|IF aDateGate(i,1) = LEF
IDateMatch =i
i = ElementCounter
END IF
NEXT i

IF IDateMatch <> 0 THEN 'th

‘increase count for: fl
aDateGate(IDateMatch, 2

IF PARSE$(OpsDataLine,
%FIELD_Gate_Season) <> " THEN

‘THEREOF: increase
aDateGate(IDateMatc

IF PARSES$(OpsDatalLi
%FIELD_Gate_Season) THEN
‘THEREOF: incre
aDateGate(IDate

IF PARSE$(O
", %FIELD_RetailAreaSeason) _
AND PARS
AND PARS
'TH
aDa
1)
'PR
END IF
END IF
END IF
END IF

ProgressBoxUpdate INT(LineC
INCR LineCounter

WEND 'EOF(1)

ProgressBoxHide

TO 5) AS STRING

Date)

eStamp
imeStamp
ATECHANGE_" + DateTimeStamp + ".txt" FOR OUTPUT AS

.g. ATD, try in each season ---

S#l
fRecords 'used for progress calculation

ONSOLE_CENTER, %CONSOLE_CENTER, "Processing

Detecting gate changes...", %FALSE

FOR ElementCounter+1, =LEFT$(PARSE$(OpsDataLine, ";

T$(PARSE$(OpsDataLine, ";", %FIELD_ATD),8) THEN

e date has been located in array

ights total
) = TRIM$(STR$(VAL(aDateGate(IDateMatch, 2)) + 1))

", %FIELD_Gate_Actual) <> " AND PARSE$(OpsDatalL.i
count for: flights which have both ACTUAL and SEASO
h, 3) = TRIM$(STR$(VAL(aDateGate(IDateMatch, 3)) +
ne, ",", %FIELD_Gate_Actual) <> PARSE$(OpsDataLine

ase count for: flights with different gates
Match, 4) = TRIM$(STR$(VAL (aDateGate(IDateMatch, 4)

psDataLine, ";", %FIELD_RetailAreaActual) <> PARSE$
E$(OpsDataLine, ";", %FIELD_RetailAreaSeason) <> "R
E$(OpsDataLine, ";", %FIELD_RetailAreaSeason) <> "R
EREOF: increase count for: flights with different r
teGate(IDateMatch, 5) = TRIM$(STR$(VAL (aDateGate(ID

INT #2, OpsdataLine

ounter/NumberOfRecords*100)

#2

ne, ™",

NAL gate info

)+ 1)
(OpsDataLine,

X _
Y" THEN

etail areas
ateMatch, 5)) +
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CLOSE #1
NEXT nSeason
FOR i =1 TO ElementCounter
PRINT #2, aDateGate(j, 1) +
4) +";" + aDateGate(i, 5)
NEXT i
CLOSE #2
ConsoleMessageBox "Number of Days =
"\n\nFor change
$FILE_OUTPUT +
ELSE 'ElementCounter is NOT <1000
ConsoleMessageBox "Number of Days >
“\n\nlt seems t
"\nNothing repo
END IF
ELSE
ConsoleMessageBox "No end date chosen.
END IF
ELSE
ConsoleMessageBox "No start date chosen. No
END IF 'SelectedStartDate
CALL LogEntry(FUNCNAMES, "END")

END SUB 'ReportGatesChanged()

SUB ReportStatsPerDay()

‘creates a file that contains for each day of t
‘the sum of the field chosen

'--> date;

‘total number of flights on that day;
‘sum of field

‘avg of field

'--> 27.05.2006;1522;3456.33;0.53

CALL LogEntry(FUNCNAMES, "START")

LOCAL OpsDatalLine AS STRING
LOCAL TempField AS STRING
LOCAL NumberOfRecords AS LONG
LOCAL LineCounter AS LONG
LOCAL DateTimeStamp AS STRING
LOCAL SelectedStartDate AS STRING
LOCAL SelectedEndDate AS STRING
LOCAL CurrentDate AS STRING
LOCAL ElementCounter AS INTEGER
LOCAL i AS INTEGER

LOCAL IDateMatch AS LONG

LOCAL ExportField AS INTEGER
LOCAL InfoField AS INTEGER

DIM aSeason(1 TO 2) AS STRING
LOCAL nSeason AS INTEGER

aSeason(1l) = FILE_SUMMER
aSeason(2) = FILE_WINTER

InfoField = %FIELD_DestCountry

SelectedStartDate = "2006-03-26"

SelectedStartDate = REMOVE$(ConsolelnputBox$(1,
"ATD: S
"Daily

IF LEN(SelectedStartDate) = 8 AND NOT Consolelnp
SelectedEndDate = "2007-03-24"
SelectedEndDate = REMOVES$(ConsolelnputBox$(
"ATD: E
"Daily

IF LEN(SelectedEndDate) = 8 AND NOT Console

‘generate an array with an entry for each

" + aDateGate(i, 2) + ";" + aDateGate(i, 3) + ";

"+ STR$(ElementCounter)+ _
d gates info see file:\n\n" + _
"_GATECHANGE_" + DateTimeStamp + ".txt",%DEFAULT,"|

"+ STR$(ElementCounter-1)+ _
o be a mistake on input of dates." + _
rted.",.%DEFAULT,"INFO",%DEFAULT,0

Nothing reported. ", %DEFAULT,"INFO",%DEFAULT,0

thing reported. ",%DEFAULT,"INFO",%DEFAULT,0

he selected period

%CENTER, %CENTER, _

tart date (YYYY-MM-DD)", _

Stats", SelectedStartDate, 0, %FALSE), ANY "-")
utBoxCancel THEN

1, %CENTER, %CENTER, _

nd date (YYYY-MM-DD)", _
Stats", SelectedEndDate, 0, %FALSE), ANY "-")

InputBoxCancel THEN

day
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ElementCounter = 1

CurrentDate = SelectedStartDate

DO WHILE CurrentDate <> SelectedEndDate A
CurrentDate = NextDay(CurrentDate)
INCR ElementCounter

WEND ‘array

IF ElementCounter < 1000 THEN
DIM aDateGate (1 TO ElementCounter, 1
‘initialize array

CurrentDate = SelectedStartDate
aDateGate(1, 1) = CurrentDate
aDateGate(1, 2) ="0"
aDateGate(1, 3) ="0"
aDateGate(1, 4) ="0"
aDateGate(1, 5) ="---" ' additio

FOR i = 2 TO ElementCounter
aDateGate(i, 1) = NextDay(Current
aDateGate(i, 2) = "0"
aDateGate(i, 3) = "0"
aDateGate(i, 4) = "0"
aDateGate(i, 5) = "---"
CurrentDate = NextDay(CurrentDate
NEXT i

ExportField = SelectField()
IF ExportField >1 AND ExportField <

cls
PRINT "selected Field =" + TRI

DateTimeStamp = TIME$

REPLACE ANY ":" WITH "-" IN Dat

DateTimeStamp = DATE$ +"_" + D

OPEN PATH_DATA + $FILE_OUTPUT +
DateTimeStamp + ".txt" FOR OUTPUT AS #2

'--- as records are not sorted
FOR nSeason=1TO 2

OPEN aSeason(nSeason) FOR INP
FILESCAN #1, RECORDS TO Num

IF LEN(aSeason(nSeason)) >4
PRINT "Basis: ATD in FI
ELSE
PRINT "Basis: ATD in FI
END IF

ProgressBoxShow %NOCANCEL,
"+ TRIMS(USINGS("### #t#,##", NumberOfRecords))+ _
" Records.

LineCounter = 1
DO WHILE NOT EOF(1)

LINE INPUT #1, OpsDatalL

IDateMatch = 0
FOR i =1 TO ElementCou
IF aDateGate(i,1) =
IDateMatch = i
i = ElementCoun
END IF
NEXT i

IF IDateMatch <> 0 THEN

‘increase count for
aDateGate(IDateMatc

‘'sum up field for t
'in case ExportFiel
IF ExportField = %F
"9999" THEN
' do not add an
ELSE
aDateGate(IDate
PARSES$(OpsDataLine, ";*, ExportField) )))

END IF
‘calc avg for field

aDateGate(IDateMatc
VAL(aDateGate(IDateMatch, 2) )))

ND ElementCounter < 1000

TO 5) AS STRING

nal info (e.g. any field can be added here)

Date)

37 THEN

M$(STR$(ExportField))

eTimeStamp
ateTimeStamp
"_SUMAVG_DAY_Field_" + TRIM$(STR$(ExportField)) +

by e.g. ATD, try in each season ---

UT AS #1
berOfRecords ‘used for progress calculation

0 THEN
LE: ..." + RIGHT$(aSeason(nSeason),40)

LE: " + aSeason(nSeason)

1,%CONSOLE_CENTER, %CONSOLE_CENTER, "Processing

", "Detecting days ...", %FALSE

ine
nter
LEFT$(PARSES$(OpsDataLine, ";", %FIELD_ATD),8) THEN

ter

‘the date has been located in array

: flights total
h, 2) = TRIM$(STR$(VAL (aDateGate(IDateMatch, 2)) +

hat day

dis 'DELAY" treat a '9999' as '0'

IELD_DelayMinutes AND PARSE$(OpsDatalLine, ";", Expo
ything

Match, 3) = TRIM$(STR$(VAL (aDateGate(IDateMatch, 3)

for that day
h, 4) = TRIM$(STR$(VAL (aDateGate(IDateMatch, 3)) /

1)

rtField) =

) + VAL(
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‘InfoField
aDateGate(IDateMatc

END IF

ProgressBoxUpdate INT(L
INCR LineCounter

WEND 'EOF(1)
ProgressBoxHide
CLOSE #1
NEXT nSeason
FOR i =1 TO ElementCounter
PRINT #2, aDateGate(i,
aDateGate(i, 4) + ";" + aDateGate(i, 5)
NEXT i
CLOSE #2
ConsoleMessageBox "Number of Da
"\n\nFor da
$FILE_OUTPU
DateTimeStamp + ".txt",%DEFAULT,"INFO",%DEFAULT,0
ELSE
ConsoleMessageBox "No field cho
END IF
ELSE 'ElementCounter is NOT <1000
ConsoleMessageBox "Number of Days >
“\n\nlt seems t
"\nNothing repo
END IF
ELSE
ConsoleMessageBox "No end date chosen.
END IF
ELSE
ConsoleMessageBox "No start date chosen. No

END IF 'SelectedStartDate

cls

CALL LogEntry(FUNCNAMES, "END")

END SUB 'ReportStatsPerDay()

SUB GenerateJPGFiles()

CALL LogEntry(FUNCNAMES, "START")

LOCAL OpsDatalLine AS STRING
LOCAL Timelnterval AS LONG
LOCAL Gates AS INTEGER

DIM GanttFiles(1 TO 7) AS STRING
DIM FileWeekDay(1 TO 7) AS INTEGER
LOCAL i AS INTEGER

LOCAL j AS INTEGER

LOCAL IResult AS LONG

LOCAL SelectedDate AS STRING
LOCAL StartDate AS STRING
LOCAL SleepFactor AS INTEGER
LOCAL FieldIndicator AS STRING
LOCAL CatBIndicator AS STRING

LOCAL Timelndex AS STRING
LOCAL LineCounter AS LONG
LOCAL TotalLines AS LONG
LOCAL IChangeDay AS INTEGER

DIM FieldValue AS STRING
DIM FieldCounter AS LONG

DIM Timelndex (1 TO 288) AS STRING
LOCAL MyMouseOverX AS LONG
LOCAL MyMouseOverY AS LONG
LOCAL UserEvent AS STRING

h, 5) = PARSE$(OpsDataLine, *;", InfoField)

ineCounter/NumberOfRecords*100)

1) + ;" + aDateGate(j, 2) + ";" + aDateGate(i, 3)

ys =" + STR$(ElementCounter)+ _
ily stats see file:\n\n" + _
T +"_SUMAVG_DAY_Field_" + TRIM$(STR$(ExportField))

sen. Nothing reported.", %DEFAULT,"INFO",%DEFAULT,0

"+ STR$(ElementCounter-1)+ _
o be a mistake on input of dates." + _
rted.",%DEFAULT,"INFO",%DEFAULT,0

Nothing reported. ", %DEFAULT,"INFO",%DEFAULT,0

thing reported. ",%DEFAULT,"INFO",%DEFAULT,0

g
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OnTimer 1, CODEPTR(MyGfxRefresh)

SelectedDate = "2006-03-26"

SelectedDate = REMOVE$(ConsolelnputBox$(1, %CEN TER, %CENTER, _
"Enter start date of week (Format: YYYY-MM-DD)", _
"Select Week for Export”, SelectedDate, 0, %FALSE), ANY "
IF LEN(SelectedDate) = 8 AND NOT ConsolelnputBo xCancel THEN

'if a date has been entered

fmmeeeee read time index for display purpo R
OPEN FILE_TIMEINDEX FOR INPUT AS #1

LineCounter = 1
WHILE NOT EOF(1)
LINE INPUT #1, Timelndex(LineCounter)
INCR LineCounter
WEND 'EOF(1)

CLOSE #1
‘ConsoleMessageBox "Timelndex has been read " & STR$(LineCounter),%DEFAULT,"INFO",%DEFAULT,0
fmmeeeee read gate index for display purpo R

OPEN FILE_GATE_INFRA FOR INPUT AS #1

FILESCAN #1, RECORDS TO TotalLines
DIM GateArray(1 TO TotalLines+1, 1 TO 7) AS ST RING

LineCounter = 1
WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine

IF LEFT$(OpsDataLine, 2) <> "//" THEN ‘b ypass comment lines
‘parse the OpsDataLine and fill the field variables
Fieldvalue =™

FieldCounter = 1

FOR i =1 TO LEN(OpsDataLine)
IF MID$(OpsDatalLine, i,1) <>";" THEN
‘still in same field
FieldValue = FieldValue + MID$(Op sDataline, i, 1)
ELSE
‘field changes, so fill content i nto Gate Array
GateArray(LineCounter, FieldCount er) = Fieldvalue
INCR FieldCounter
Fieldvalue ="
END IF
NEXT i

INCR LineCounter
END IF
WEND 'EOF(1)
CLOSE #1

‘ConsoleMessageBox "Gatelndex has been read " & STR$(LineCounter) + " " + STR$(UBOUND(GateArra
),%DEFAULT,"INFO",%DEFAULT,0

GanttFiles(1) = FILE_GANTTVIEW + "_" + Sele ctedDate + ".TXT"
StartDate = SelectedDate
FileWeekDay(1) = DayWeek(SelectedDate)

FORiI=2TO7
SelectedDate = NextDay(SelectedDate)
GanttFiles(i) = FILE_GANTTVIEW +"_" + SelectedDate + ".TXT"
FileWeekDay(i) = DayWeek(SelectedDate)

NEXT i

CURSOR OFF

InitGraphicsTools 7, %GFX_TOOLSET_CONSOLE

FORiI=1TO7
PRINT "Preparing Chart of Day " + TRIM$ (STRS()) +".."
UseGfxWindow i
ConsoleGfx 17,0,80,24

BrushColor %BLACK
GfxCls

(1)
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GfxFont "Arial", 23, 23, 5, % WHITE, 0,
DrawFrom 90, 280
DrawTextRow "GATES (A1..E26)", 0

GfxFont "Arial", 25, 25, 5, %WHITE, 0,
DrawFrom 520, 465
DrawTextRow "DAYTIME (0-24h)", 0

BrushColor %WHITE
DrawLine 80, 0, 80, 500

OPEN GanttFiles(i) FOR INPUT AS #1

Timelnterval = 1
WHILE NOT EOF(1)

LINE INPUT #1, OpsDataLine
IF LEFT$(OpsDatalLine, 2) <> "//" TH

FOR Gates = 1 TO PARSECOUNT(Ops
SELECT CASE PARSES$(OpsDatalL

CASE "a"
‘color green
BrushColor %GREEN

CASE "b"
‘color yellow
BrushColor %YELLOW

CASE "c"
‘color red
BrushColor %RED

END SELECT

IF PARSE$(OpsDataLine, ";",
DrawFrom Timelnterval*3
DrawArea 3, 2

END IF

NEXT Gates
INCR Timelnterval

ELSE
IF TRIM$(PARSES$(OpsDataLine, ":
Fieldindicator = TRIM$(PARS
END IF

IF TRIM$(PARSES$(OpsDataLine, ":
CatBIndicator = TRIM$(PARSE
END IF

END IF '// remark lines

WEND 'EOF(1)
CLOSE #1

NEXT i
cls
SleepFactor = 150

COLORO, 7

locate 1,1

PRINT "START *;
COLOR 7,0

PRINT " ";StartDate

COLORO, 7

locate 6,1

PRINT "FIELD "

COLOR 7,0

PRINT LEFT$(FieldIndicator, 14)

PRINT MID$(FieldIndicator, 15, LEN(FieldInd

COLOR DO, 10

locate 9,1

PRINT"CATA™";

COLOR 7,0

IF Fieldindicator = "Delay Minutes" THEN
PRINT "< B"

ELSE
PRINT "> B"

END IF

COLORO, 14

locate 10,1

PRINT "CATB";

COLOR 7,0

PRINT " " + CatBIndicator

COLORO, 12

90

EN

DataLine, ANY ";")
ine, ";", Gates)

Gates) <> " THEN
+120, Gates*3+21

", 1)) = "I/ Field" THEN
E$(OpsDataLine, ":", 2))

", 1)) ="/l Category B" THEN
$(OpsDatalLine, "", 2))

icator)-14)

236




APPENDIX A 237

locate 11,1

PRINT"CATC";

COLOR 7,0

IF Fieldindicator = "Delay Minutes" THEN
PRINT "> B"

ELSE
PRINT "< B"

END IF

COLORO, 7
locate 3,1
PRINT "R RUN "

locate 4,1

COLOR 7,0

PRINT "+/-";

COLOR 7,0

PRINT " ", TRIM$(STR$(SleepFactor));" "

COLORO, 7
locate 23,1
PRINT "Q QUIT "

IChangeDay = %FALSE
i =1 'day to show

GfxWindow %GFX_HIDE
UseGfxWindow i
GfxWindow %GFX_SHOW

COLOR 0,7

locate 2,1

PRINT "D DAY *;

COLOR 7,0

PRINT " ", TRIM$(STR$(i))

locate 2,11

PRINT "WD "; TRIM$(STR$(FileWeekDay(i)));" "

DO
UserEvent = inkey$
IF IChangeDay = %TRUE THEN

FORj=1TO5
FORi=1TO7

GfxWindow %GFX_HIDE
UseGfxWindow i
GfxWindow %GFX_SHOW

COLOR 0,7

locate 2,1

PRINT "D DAY *;

COLOR 7,0

PRINT " ", TRIM$(STR$(i))

locate 2,11

PRINT "WD ", TRIM$(STR$(File WeekDay(i)));" "

SLEEP SleepFactor

NEXT i
NEXT

IChangeDay = %FALSE
END IF
IF LEN(UserEvent) = 4 AND ASC(UserEvent ,3) =4 THEN

‘Select next day to view
IF MouseY =2 THEN
IF MouseX >0 AND MouseX <8 THEN
UserEvent = "D"
END IF
END IF

‘Toggle of auto-rotation between da ys
IF MouseY =3 THEN
IF MouseX >0 AND MouseX <8 THEN
UserEvent = "R"
END IF
END IF

‘QUIT
IF MouseY = 23 THEN
IF MouseX >0 AND MouseX <8 THEN
UserEvent = "Q"
END IF
END IF

END IF

locate 14,1
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COLOR 0,7
PRINT "TIME ";
COLOR 7,0

CALL ValidMouseLocation (MyMouseOverX, MyMouseOverY)

IF INT( (MyMouseOverX-120)/3 ) > 0 AND INT( (MyMouseOverx-120)/3 ) <= 288 THEN
PRINT " ";MID$(Timelndex( INT((MyMo useOverX-120)/3) ),4,2 ) ;":"; RIGHT$(Timelndex( IN T((MyMouseOverX-
120)/3)),2);""
ELSE
PRINT SPC(6)
END IF

locate 15,1
COLOR 0,7
PRINT "GATE *;
COLOR 7,0

CALL ValidMouseLocation (MyMouseOverX, MyMouseOverY)

IF INT((MyMouseOverY-21)/3) > 0 AND INT ((MyMouseOverY-21)/3) < 153 THEN
PRINT " *; GateArray( INT((MyMouseO verY-21)/3),2);" "

ELSE
PRINT SPC(6)

END IF

IF UCASES$(UserEvent) = "Q" THEN
EXIT DO
END IF

IF UCASES$(UserEvent) = "D" THEN

IFi>0 AND i< 7 THEN
INCR i

ELSE
i=1

END IF

GfxWindow %GFX_HIDE
UseGfxWindow i
GfxWindow %GFX_SHOW

COLOR 0,7

locate 2,1

PRINT "D DAY *;

COLOR 7,0

PRINT " ";TRIM$(STR$(i))

locate 2,11

PRINT "WD "; TRIM$(STR$(FileWeekDay( )

END IF

IF UCASE$(UserEvent) = "R" THEN
IF IChangeDay = %TRUE THEN
IChangeDay = %FALSE
ELSE
IChangeDay = % TRUE
END IF
END IF

IF UserEvent = "+" AND SleepFactor < 30 00 THEN
SleepFactor = SleepFactor + 50
locate 4,1
COLOR 7,0
PRINT "+/-";
COLOR 7,0
PRINT " ", TRIM$(STR$(SleepFactor)) R
END IF

IF UserEvent = "-" AND SleepFactor >= 5 0 THEN

SleepFactor = SleepFactor - 50

locate 4,1

COLOR 7,0

PRINT "+/-";

COLOR 7,0

PRINT " ", TRIM$(STR$(SleepFactor)) o
END IF

WEND

FORiI=1TO7
UseGfxWindow i
BrushColor %BLACK
GfxCls

NEXT i

cls

ELSE

ConsoleMessageBox "No valid date entered.", %DEFAULT,"INFO",%DEFAULT,0
END IF
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OnTimer 0, CODEPTR(MyGfxRefresh)
CALL LogEntry(FUNCNAMES, "END")

END SUB 'GenerateJPGFiles()

SUB MyGfxRefresh()
GfxRefresh 0

END SUB 'MyGfxRefresh()

SUB ValidMouseLocation (BYREF MyMouseOverX AS LONG,

IF MouseOverX <> %GFX_NONE AND MouseOverX <> %G
MouseOverX <> %GFX_BORDER_TOP AND
MyMouseOverX = MouseOverxX
ELSE
MyMouseOverX = 1
END IF

IF MouseOverY <> %GFX_NONE AND MouseOverY <> %G
MouseOverY <> %GFX_BORDER_TOP AND
MyMouseOverY = MouseOverY
ELSE
MyMouseOverY = 1
END IF

END SUB ‘'ValidMouseLocation ()

FUNCTION DayWeek (BYVAL InDate AS STRING) AS INTEGE

' returns a number for the day of week
' implemented using Zeller's congruence formula
'Monday =1 .. Sunday = 7

LOCAL g AS SINGLE 'day of the month
LOCAL m AS SINGLE 'month

LOCAL K AS SINGLE ‘year of the century
LOCAL J AS SINGLE 'century

LOCAL h AS SINGLE  'day of the week

q = VAL(MID$(InDate, 7, 2))
m = VAL(MID$(InDate, 5, 2))
K = VAL(MID$(InDate, 3, 2))
J = VAL(MID$(InDate, 1, 2))
h=(q + INT(((m+1)*26) / 10 ) + K + INT(K/4)

‘for ISO day week representation
DayWeek = ( (INT(h)+5) MOD 7)) + 1

END FUNCTION 'DayWeek()

FUNCTION GetAlliance(BYVAL Airline2ltrCode AS STRIN
LOCAL i AS INTEGER
GetAlliance = "---"

FOR i = 1 TO UBOUND(gAirlineAlliances())
IF PARSES$(gAirlineAlliances(i), ";", 2) = A
GetAlliance = PARSES$(gAirlineAlliances(
EXIT FUNCTION
END IF
NEXT i

END FUNCTION 'IsInAlliance

SUB InitAlliances()

LOCAL i AS INTEGER
LOCAL LineCounter AS INTEGER
LOCAL AllianceLine AS STRING

BYREF MyMouseOverY AS LONG)

FX_BORDER_LEFT AND MouseOverX <> %GFX_BORDER_RIGHTAND _
MouseOverX <> %GFX_BORDER_BOTTOM THEN

FX_BORDER_LEFT AND MouseOverY <> %GFX_BORDER_RIGHTAND _
MouseOverY <> %GFX_BORDER_BOTTOM THEN

+INT(J/4) + 5% ) MOD 7

G) AS STRING

irline2ltrCode THEN
), "" 1)
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FORi=1TO UBOUND(gAlrIlneAIIlances())
gAlrI|neAII|ances(|)— S
NEXT i

OPEN FILE_AIRLINEALLIANCES FOR INPUT AS #1
LineCounter = 0
WHILE NOT EOF(1)
LINE INPUT #1, AllianceLine
IF LEFT$(AllianceLine, 2) <> "//* AND LEN(T
INCR LineCounter
gAirlineAlliances(LineCounter) = All

WEND 'EOF(1)
CLOSE #1

END SUB 'InitAlliances()

FUNCTION GetTerminalFromGate(BYREF Gate AS STRING)

SELECT CASE LEFT$(Gate, 1)

CASE "A", "B", "C"
GetTerminalFromGate = "1"

CASE "D", "E"
GetTerminalFromGate = "2"

CASE ™
GetTerminalFromGate =

CASE ELSE
ConsoleMessageBox "Invalid Gate-Info! C
"\nGATE: " + Gate, %OKONL
GetTerminalFromGate = "X"
END SELECT

END FUNCTION 'GetTerminalFromGate()

FUNCTION GetCKIHallFromGate(BYREF Gate AS STRING) A
SELECT CASE LEFT$(Gate, 1)

CASE "A", "B", "C",
GetCKIHaIIFromGate = LEFT$(Gate 1)

CASE ™
GetCKIHallFromGate = "

ConsoleMessageBox "Invalid Gate-Info! C
"\nGATE is: EMPTY-String!

CASE ELSE
ConsoleMessageBox "Invalid Gate-Info! C
"\nGATE: " + Gate, %OKONL
GetCKIHallFromGate = "X"
END SELECT

END FUNCTION 'GetCKIHallFromGate()

FUNCTION GetWingSpanCode(BYVAL AircraftType AS STRI
LOCAL i AS INTEGER
GetWingSpanCode = "0"
FOR i = 1 TO gNumberOfAircraftTypes
IF TRIM$(PARSES$(gDKGA_WSC(i), ";", 1)) = TR
GetWingSpanCode = TRIM$(PARSE$(gDKGA_WS
EXIT FUNCTION
END IF
NEXT i

ConsoleMessageBox "No WingSpanCode determined,
%OKONLY+%EXCLAMATIONBOX,"WAR

END FUNCTION 'GetWingSpanCode()

RIM$(AllianceLine)) > 0 THEN

ianceLine

AS STRING

annot determine corresponding Terminal!" +
Y+%EXCLAMATIONBOX,"WARNING",%IDI_| EXCLAMATIONO

S STRING

annot determine corresponding CKI hall!" +
", %OKONLY+%EXCLAMATIONBOX,"WARNING", %IDI_EXCLAMATON,0

annot determine corresponding CKI hall!" +
Y+%EXCLAMATIONBOX,"WARNING" %IDI EXCLAMATION,0

NG) AS STRING

IM$(AircraftType) THEN
C(i). ", 2))

because of no aircraft type found: " + AircraftType s
NING",%IDI_EXCLAMATION,0
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FUNCTION IsRemoteStand(BYVAL Stand AS STRING) AS IN TEGER

SELECT CASE LEFT$(TRIM$(Stand),1)

CASE "A", "B", "C", "D", "E"
IsRemoteStand = %FALSE
CASE ™
ConsoleMessageBox "Empty Stand-Info! Ca nnot determine whether CONTACT/REMOTE!",

%OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,
IsRemoteStand = %TRUE

CASE ELSE
IsRemoteStand = % TRUE

END SELECT

END FUNCTION 'IsRemoteStand()

SUB Show_DEBUG_COUNTERS()

ConsoleMessageBox "DEBUG_COUNTER_1 =" + TRIM$ (STR$(DEBUG_COUNTER_1)) + "\n" + _
"DEBUG_COUNTER_2 =" + TRIM $(STR$(DEBUG_COUNTER_2)) + "\n" +_
"DEBUG_COUNTER 3 =" + TRIM $(STR$(DEBUG_COUNTER_3)) + "\n" + _
"DEBUG_COUNTER 4 =" + TRIM $(STR$(DEBUG_COUNTER_4)) + "\n" +_
"DEBUG_COUNTER 5 =" + TRIM $(STR$(DEBUG_COUNTER_5)), _
%OKONLY+%EXCLAMATIONBOX,"DE BUG COUNTER",%IDI_EXCLAMATION,0

END SUB

SUB Reset_DEBUG_COUNTERS)()

DEBUG_COUNTER_:
DEBUG_COUNTER_:
DEBUG_COUNTER_:
DEBUG_COUNTER_.
DEBUG_COUNTER_

M wNE
o mmnn
oOoooo

(&

END SUB

SUB Dump_Into_DEBUG_File(BYREF aToBeDumped() AS STR ING)
‘assumes that FILE_DEBUG is open at #99
LOCAL i AS LONG
FOR i =1 TO UBOUND(aToBeDumped())
PRINT #99, aToBeDumped(i)
NEXT i

END SUB 'Dump_Into_DEBUG_File()
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SUB OPTI_Run()

LOCAL SelectedStartDate AS STRING
LOCAL SelectedEndDate AS STRING
LOCAL CurrentDay AS STRING
LOCAL DateTimeStamp AS STRING

CALL Reset_DEBUG_COUNTERS()

gSimRunRevenue = 0.00
gSimRunOppCost_A = 0.00
gSimRunOppCost_B = 0.00

ConsoleMessageBox "In case you run an optimiz

"make sure that PRIOR to th
"In reference data:\n DF-Re
“In Data Cleaning:\n Update

planning” + _
"\n Calc Flight Revenue ACT
"IN CASE YOU STILL NEED TO
%DEFAULT,"INFO",%DEFAULT,0

SelectedStartDate = "2006-03-26"

SelectedStartDate = REMOVE$(ConsolelnputBox$(1,
"Start
"OPTIR

IF LEN(SelectedStartDate) = 8 AND NOT Consolelnpu
SelectedEndDate = "2007-03-24"
SelectedEndDate = REMOVES$(ConsolelnputBox$(
"End da
"OPTIR

IF LEN(SelectedEndDate) = 8 AND NOT Console
CurrentDay = SelectedStartDate

CALL LogEntry(FUNCNAMES, "START: Edit O
SHELL "notepad.exe " + FILE_OPTIPARAMET
CALL LogEntry(FUNCNAMES, "END: Edit Op

‘open revenue-file

DateTimeStamp = TIME$

REPLACE ANY ":" WITH "-" IN DateTimeSta
DateTimeStamp = DATE$ +"_" + DateTimeS
OPEN PATH_DATA + $FILE_REVENUES +"_" +

OPEN PATH_APPLICATION+$FILE_DEBUG FOR A
DO

CLS
PRINT "CurrentDay = "; CurrentDay

IF OPTI_FindSolution(CurrentDay) =
'‘ConsoleMessageBox "Day success

‘write day's schedule/plan into
CALL OPTI_DumpDailyPlanIntoFile

CALL OPTI_DumpDailyAllocintoFil

‘'update retail revenue stats
PRINT #3, CurrentDay +";" + TR

gSimRunRevenue = gSimRunRevenue
gSimRunOppCost_A = gSimRunOppCo
gSimRunOppCost_B = gSimRunOppCo

ELSE
ConsoleMessageBox "Day could NO
END IF

IF CurrentDay <> SelectedEndDate T
CurrentDay = NextDay(CurrentDay
ELSE
EXIT DO
END IF

'‘ConsoleMessageBox "CurrentDay // S
%DEFAULT,"INFO",%DEFAULT,0

LOOP

‘close revenue-file
CLOSE #3

ELSE
ConsoleMessageBox "No end date chosen.

ation for SCENARIO analysis,\n" + _

is run the following has been set accordingly:\n\n"

tail Factor\n Retail Area Factor\n Revenue Per Pax\
Retail Area Factor ACTUAL ops\n Update Retail Area

UAL ops\n Calc Flight Revenue SEASONAL planning\n\n

+

n\n" +

242

Factor SEASONAL

CHANGE VALUES, JUST ABORT THE FOLLOWING DATE SELECTON

LocOfCol(22), LocOfRow(5), _
date (YYYY-MM-DD)",
. SelectedStartDate, 0, %FALSE), ANY "-")
tBoxCancel THEN
1, LocOfCol(22), LocOfRow(5), _
te (YYYY-MM-DD)", _
un”, SelectedEndDate, 0, %FALSE), ANY "-")

InputBoxCancel THEN

pti-Parameters")
ERS
ti-Parameters")

mp
tamp
DateTimeStamp + ".txt" FOR OUTPUT AS #3

PPEND AS #99

%TRUE THEN
fully allocated: " + CurrentDay , % DEFAULT,"INFO",%

file
(CurrentDay)

e(CurrentDay)
IM$(STR$(ROUND(gMaxFinalRevenue,2)))
+ gMaxFinalRevenue

st_A + gOppCostPerDay_A
st_B + gOppCostPerDay_B

T be allocated!", %DEFAULT,"INFO",%DEFAULT,0

HEN
)

electedEndDate: " + CurrentDay + " // " + SelectedE

Nothing done. ", %DEFAULT,"INFO",%DEFAULT,0

DEFAULT,0

ndDate,
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END IF
ELSE
ConsoleMessageBox "No start date chosen. No thing done. ",%DEFAULT,"INFO",%DEFAULT,0
END IF 'SelectedStartDate
CLOSE #99
ConsoleMessageBox "End of optimization run.", % DEFAULT,"INFO",%DEFAULT,0
ConsoleMessageBox "Number of 'not-first-trials’ ="+ STR$(DEBUG_COUNTER_1) + _
“\nNumber of shifts into next time interval = " + STR$(gNoFitCounter),
%DEFAULT,"INFO",%DEFAULT,0
ConsoleMessageBox "TotalRevenue for this run = "+ USINGS ("t #Ht ##H ##", gSimRunRevenue)+ _
"“\nOppCost A for this run =" + USINGS("#HH it it #", gSimRunOppCost_A) + _
"\nOppCost B for this run =" + USINGS("##H ##H #H ##", gSimRunOppCost_B) + _
"\nAs Percentage A =" + USING $("#####", ROUND((gSimRunOppCost_A/gSimRunRevenue* 100),2)) + _
"\nAs Percentage B =" + USING $("##H###", ROUND((gSimRunOppCost_B/gSimRunRevenue* 100),2)), _
%OKONLY+%EXCLAMATIONBOX,"SIM-R UN STATS",%IDI_EXCLAMATION,0
END SUB 'OPTI_Run()
FUNCTION OPTI_FindSolution(BYVAL DKGA_Date AS STRIN G) AS INTEGER
LOCAL IResult AS INTEGER
LOCAL i AS LONG
LOCAL j AS INTEGER
LOCAL TempCounter AS INTEGER
LOCAL TimelntervalsPerDay AS INTEGER : Timelnte rvalsPerDay = 288
LOCAL SpecificTimelnterval AS INTEGER ' k (of A Igorithm)
LOCAL MaxNumberOfFlightsininterval AS INTEGER : MaxNumberOfFlightsininterval = %MaxDeparturesPerDa y
LOCAL OPTI_GatesAvailable AS STRING
LOCAL OPTI_FlightsNotAllocatedinLastTimelnterva | AS STRING
LOCAL OPTI_FlightsToBeAllocatedInTimelnterval A S STRING
LOCAL OPTI_Total_FlightsToBeAllocatedInTimelnte rval AS STRING
LOCAL OPTI_NumberOf_FlightsNotAllocatedInLastTi melnterval AS LONG
LOCAL OPTI_NumberOf_FlightsToBeAllocatedInTimel nterval AS LONG
LOCAL OPTI_NumberOf_Total_FlightsToBeAllocated! nTimelnterval AS LONG
DIM OPTI_GateSet_PerFlight(1 TO 10, 1 TO 5) AS STRING ‘dummy DIM. A REDIM is done below 1 = Flightindex _
2 = Gatelndex _
'3 = Retail Area
Index _
‘4 = RA-Revenue _
'5 = Gate-Revenue

DIM OPTI_CombiResult_RA(1 TO gSolutionStackSize
tested for picking gates according to retail areas)

LOCAL TempSum AS DOUBLE

LOCAL linsertTrial AS INTEGER

LOCAL nTrial AS INTEGER

LOCAL SolutionFlightindex AS INTEGER
LOCAL AssignedGate AS INTEGER

LOCAL TempAllocatedGates AS STRING
LOCAL TempOptiSingleRevenue AS STRING

LOCAL IFound_TempOptiSingleRevenue AS INTEGER

LOCAL InsertAttempt AS INTEGER

OPTI_FindSolution = %FALSE
glSecondTryWithoutAllianceCompliance = %FALSE
gNoFitCounter = 0

‘Initialize all relevant data: flight plan, gat
CALL OPTI_lInitialize(DKGA_Date)

‘try to allocate all flights on that day

,1TO 2) ASSTRING  ‘'(%SolutionStackSize Combi
(1 = Retail Area Combination 2 = Revenue)

es infra, wing span codes, retail areas and related

' OPEN PATH_APPLICATION+$FILE_DEBUG FOR OUTPUT A S #99

LOCATE 3,1: PRINT "Generate day's gate allocati
PRINT "Start: "; TIMES$
gMaxFinalRevenue = 0.00

gOppCostPerDay_A = 0.00
gOppCostPerDay_B = 0.00

on..."

-Solutions are
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‘Dump_Into_DEBUG_File(gAllFlightsOnThatDay())
FOR SpecificTimelnterval = 1 TO TimelntervalsPe

RESET OPTI_CombiResult_RA()
gSolutionCounter = 0

LOCATE 6,1 : PRINT "SpecificTimelnterval: *

‘set to null again
OPTI_FlightsToBeAllocatedInTimelnterval ="
OPTI_NumberOf_FlightsToBeAllocatedInTimelnt
OPTI_Total_FlightsToBeAllocatedinTimelnterv
OPTI_NumberOf_Total_FlightsToBeAllocatedInT

‘determine flights that need allocation in
OPTI_FlightsToBeAllocatedInTimelnterval =
OPTI_Determine_FlightsToBeAllocatedinTimelnterval(S

‘determine number of flights that need allo
IF LEN(TRIM$(OPTI_FlightsToBeAllocatedInTim
OPTI_NumberOf_FlightsToBeAllocatedInTim
"
ELSE
OPTI_NumberOf_FlightsToBeAllocatedInTim
END IF

‘second try without alliance rule

IF glSecondTryWithoutAllianceCompliance = %
OPTI_FlightsNotAllocatedinLastTimelnter
OPTI_NumberOf_FlightsNotAllocatedInLast

END IF

‘cope also for the flights that could not b
IF OPTI_NumberOf_FlightsNotAllocatedInLastT

OPTI_Total_FlightsToBeAllocatedInTimeln
OPTI_FlightsToBeAllocatedInTimelnterval

IF LEFT$(OPTI_Total_FlightsToBeAllocate
OPTI_Total_FlightsToBeAllocatedInTi
LEN(OPTI_Total_FlightsToBeAllocatedinTimelnterval)-
END IF

'in case of empty OPTI_FlightsToBeAlloc
IF RIGHT$(OPTI_Total_FlightsToBeAllocat
OPTI_Total_FlightsToBeAllocatedInTi
LEN(OPTI_Total_FlightsToBeAllocatedinTimelnterval)-
END IF

ELSE
OPTI_Total_FlightsToBeAllocatedInTimeln
END IF

‘reset the values from previous interval (k
OPTI_FlightsNotAllocatedInLastTimelnterval
OPTI_NumberOf_FlightsNotAllocatedInLastTime

‘determine no. of total flights to be alloc

IF LEN(TRIM$(OPTI_Total_FlightsToBeAllocate
OPTI_NumberOf_Total_FlightsToBeAllocate
PARSECOUNT(OPTI_Total_FlightsToBeAllocatedInTimelnt

ELSE
OPTI_NumberOf_Total_FlightsToBeAllocate
END IF

‘only continue if there are flights to be a

IF OPTI_NumberOf_Total_FlightsToBeAllocated
‘determine all available gates in this
OPTI_GatesAvailable = OPTI_Determine_Av
‘for each flight in this interval: dete
'--- REDIM +++ REDIM +++ REDIM +++ REDI
REDIM OPTI_GateSet_PerFlight(1 TO OPTI_

STRING

'--- REDIM +++ REDIM +++ REDIM +++ REDI

FOR i =1 TO OPTI_NumberOf_Total_Flight

OPTI_GateSet_PerFlight(i, 1) = PARS
‘e.g. Flightindex: ~ "303"

rDay

; SpecificTimelnterval

imelnterval = 0

that time interval
pecificTimelnterval)
cation in that time interval

elnterval)) > 0 THEN
elnterval = PARSECOUNT(OPTI_FlightsToBeAllocatedInT

elnterval =0
TRUE THEN
val = ™

Timelnterval = 0

e allocated in previous time interval (k-1)
imelnterval > 0 THEN

terval = OPTI_FlightsNotAllocatedInLastTimelnterval

dinTimelnterval, 1) =";" THEN
melnterval = RIGHT$(OPTI_Total_FlightsToBeAllocated
1)

atedInTimelnterval there would be a semicolon at en
edinTimelnterval, 1) =";" THEN

melnterval = LEFT$(OPTI_Total_FlightsToBeAllocatedlI
1)

terval = OPTI_FlightsToBeAllocatedInTimelnterval

_l)

Interval = 0

ated in this time interval
dinTimelnterval)) > 0 THEN
dinTimelnterval =

erval, ";")

dinTimelnterval = 0

llocated in the SpecificTimelnterval

InTimelnterval > 0 THEN

time interval (i.e. not occupied from previous assi
ailableGatesIninterval(SpecificTimelnterval)

rmine SET OF GATES that can be assigned to that fli

M +++ REDIM +++ REDIM +++ REDIM ---
NumberOf_Total_FlightsToBeAllocatedinTimelnterval,

M +++ REDIM +++ REDIM +++ REDIM ---
sToBeAllocatedIinTimelnterval

ES$(OPTI_Total_FlightsToBeAllocatedInTimelnterval,";

imelnterval,

InTimelnterval,

d -->remove it

nTimelnterval,

gnments)

ght

1TO5)AS

")
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IF VAL(OPTI_GateSet_PerFlight(i, 1)

OPTI_GateSet_PerFlight(i, 2) =
VAL(OPTI_GateSet_PerFlight(i, 1)), OPTI_GatesAvaila

ELSE
ConsoleMessageBox "THIS SHOUL
"Flightinde
"\nOPTI_Gat
OPTI_GateSet_PerFlight(i, 1) + "<<" + _
"“\nOPTI_Tot
OPTI_Total_FlightsToBeAllocatedInTimelnterval + "<<
“\nindex i:
%OKONLY+%EX

END IF

‘only if there are eligible gates .
IF LEN(TRIM$(REMOVES$(OPTI_GateSet_P

OPTI_GateSet_PerFlight(i, 3) =
OPTI_Determine_EligibleRetailAreasForFlight(OPTI_Ga
RetailArealndex: "1;3;4"

OPTI_GateSet_PerFlight(i, 4) =
OPTI_Determine_RevenueForFlightinSpecificRetailArea
Revenue: "234.12;22.90;1235.00"

OPTI_GateSet_PerFlight(i, 5) =
OPTI_Determine_RevenueForFlightAtSpecificGates(OPTI
Revenue: "234.12;234.12;234.12;22.90;22.90"

ELSE ' store for J2
INCR gNoFitCounter

OPTI_GateSet_PerFlight(i, 3) =
OPTI_GateSet_PerFlight(i, 4) =
OPTI_GateSet_PerFlight(i, 5) =

OPTI_FlightsNotAllocatedInLastT
OPTI_GateSet_PerFlight(i, 1)
INCR OPTI_NumberOf_FlightsNotAl

‘remove semi-colon in case on f
IF LEFT$(OPTI_FlightsNotAllocat
OPTI_FlightsNotAllocatedInL
RIGHT$(OPTI_FlightsNotAllocatedInLastTimelnterval,
DIF

END IF
NEXT i
‘rewrite the array WITHOUT those flight

TempCounter =0
FOR i =1 TO OPTI_NumberOf_Total_Flight
IF OPTI_GateSet_PerFlight(i, 3) <>

INCR TempCounter

OPTI_GateSet_PerFlight(TempCoun
OPTI_GateSet_PerFlight(TempCoun
OPTI_GateSet_PerFlight(TempCoun
OPTI_GateSet_PerFlight(TempCoun
OPTI_GateSet_PerFlight(TempCoun

END IF
NEXT i

' clean the remainder of the old array
FOR i = TempCounter + 1 TO OPTI_NumberO

OPTI_GateSet_PerFlight(i, 1) ="
OPTI_GateSet_PerFlight(i, 2)
OPTI_GateSet_PerFlight(i, 3)
OPTI_GateSet_PerFlight(i, 4)
OPTI_GateSet_PerFlight(i, 5) =

NEXT i

‘'set new no. of total flights
OPTI_NumberOf_Total_FlightsToBeAllocate

J1

‘Opti run for flights that have not bee

'Opti run for flights with priority in

'--- COMBINATION STARTS HERE ... ------

LOCATE 7,1

) <>0 THEN

OPTI_Determine_EligibleGatesForFlight(
ble) ‘e.g. Gatelndex: "1;22;34;45;47"

D NOT OCCUR!\n\n" + _

X=0N0\n"+_

eSet_PerFlight(i, 1) >>" 4
al_FlightsToBeAllocatedInTimelnterval :>>" +
"+

"+ STR$(), _
CLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,0

erFlight(, 2), ")) > 0 THEN
teSet_PerFlight(i, 2))
(OPTI_GateSet_PerFlight(i, 1), OPTI_GateSet_PerFlig

_GateSet_PerFlight(i, 1), OPTI_GateSet_PerFlight(i,

XX
XXX
XXX

imelnterval = OPTI_FlightsNotAllocatedInLastTimelnt
locatedInLastTimelnterval

irst sign position

edinLastTimelnterval,1) =";" THEN

astTimelnterval =
LEN(OPTI_FlightsNotAllocatedinLastTimelnterval)-1)

s for which no eligible gate could be determined

sToBeAllocatedInTimelnterval
"XXX" THEN

ter, 1) = OPTI_GateSet_PerFlight(i, 1)
ter, 2) = OPTI_GateSet_PerFlight(i, 2)
ter, 3) = OPTI_GateSet_PerFlight(i, 3)
ter, 4) = OPTI_GateSet_PerFlight(i, 4)
ter, 5) = OPTI_GateSet_PerFlight(i, 5)

content
f_Total_FlightsToBeAllocatedInTimelnterval

dinTimelnterval = TempCounter

n allocated in previous time interval
current time interval

e.g.

ht(i,3)) 'e.g.

2)) ‘e.q.

erval +";" +
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PRINT "OPTI_NumberOf_Total_FlightsToBeA
OPTI_NumberOf_Total_FlightsToBeAllocatedinTimelnter

LOCATE 8,1

PRINT "Flights in interval:

LOCATE 8,36

FOR i=1 TO OPTI_NumberOf_Total_Flight
PRINT OPTI_GateSet_PerFlight(i, 1)

NEXT i

LOCATE 9,1

PRINT "Number of EligibleGatesForFlight

LOCATE 9,36

FOR i=1 TO OPTI_NumberOf_Total_Flight
PRINT USINGS$("###",PARSECOUNT(OPTI_

NEXT i

gBestRACombi ="

IF OPTI_NumberOf_Total_FlightsToBeAlloc
gMaxTempRevenue = 0.00
gMaxTheoRevenueRACombi =

gMaxTheoreticalRevenue = OPTI_Deter
OPTI_NumberOf_Total_FlightsToBeAllocatedInTimelnter

‘TRY THEO BEST COMBI FIRST -- IN CA
FOR InsertAttempt =1 TO 2

‘==========C O M B | (RECURSIVE
IF InsertAttempt = 2 THEN

IF DEBUG_PRINT = %TRUE THEN
ConsoleMessageBox "Specifi

! “\nStart

! END IF

"--- start timer for defined t
gTimer_CombiStart = INT(TIMER)
gTimer_CombiStop = gTimer_Comb

'<===
CALL OPTI_CombiTwoElements(OPT
OPTI_NumberOf_Total_FlightsToBeAllocatedInTimelnter

'<===

IF DEBUG_PRINT = %TRUE THEN
ConsoleMessageBox "After ¢
“\nnTria
“\nInser
"\nSpeci
"\ngBest
"\ngSolu
! %OKONLY+
! END IF

END IF
'--- TRY TO ASSIGN OPTIMUM GATE F

FOR nTrial = 1 TO gSolutionStack

IF InsertAttempt = 1 THEN
gBestRACombi = gMaxTheoR
OPTI_Determine_MaxTheoRevenue
gMaxTempRevenue = gMaxTh
OPTI_Determine_MaxTheoRevenue
nTrial = 0
ELSE

! IF DEBUG_PRINT = %TRUE

! PRINT

! FORi=1TO gSoluti

! PRINT i; " OPTI_C

OPTI_CombiResult_RA(i, 2)

! NEXT i

! ConsoleMessageBox "g
"\

! "\

1), _

' %0

! END IF
gBestRACombi = OPTI_Comb

END IF

llocatedInTimelnterval: ";
val

sToBeAllocatedIinTimelnterval
L

sToBeAllocatedIinTimelnterval
GateSet_PerFlight(i, 2), ;")) +"";

atedInTimelnterval > 0 THEN

mine_MaxTheoRevenue(OPTI_GateSet_PerFlight(),
val)

SE NOT POSSIBLE, DO COMBINATIONS

CALL INITIATED HERE)

cTimelnterval : " + STR$(SpecificTimelnterval) +

246

ing COMBI...", %OKONLY+%EXCLAMATIONBOX,"WARNING",%| DI_EXCLAMATION,0

ermination of Combi here ---

iStart + %MaxCombiTime

|_CombiResult_RA(), OPTI_GateSet_PerFlight(),
val, 1, ™, ™) '<===

ombi done..." + _

I="+ STR$(nTrial) + _

tAttempt = " + STR$(InsertAttempt) + _
ficTimelnterval: " + STR$(SpecificTimelnterval) + _
RACombi: " + gBestRACombi + _

tionStackSize: " + STR$(gSolutionStackSize), _

Y%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,0

OR ALL FLIGHTS ---

Size

evenueRACombi ‘has been determined in functi

eoreticalRevenue  'has been determined in functi

THEN

onStackSize
ombiResult_RA(i, 1)="; OPTI_CombiResult_RA(, 1);

BestRACombi wurde befillt:" + _
nnTrial=" + STR$(nTrial) + _
nOPTI_CombiResult_RA(nTrial, 1)=" + OPTI_CombiResu

on:

on:

"revenue =",

It_RA(nTrial,

KONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,0

iResult_RA(nTrial, 1)
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CALL OPTI_GateTimeMatrix_Tra

IF TRIM$(REMOVES(gBestRAComb

TempAllocatedGates =
linsertTrial = %TRUE

FORi=1TO OPTI_Number

................... TimeFrom
AssignedGate = OPTI_
SpecificTimelnterval, OPTI_GateSet_PerFlight() )

IF AssignedGate = 0
'so no gate has
‘this means that
‘an thus this nT

linsertTrial = %

EXIT FOR 'so
ELSE

TempAllocatedGat
END IF

NEXT i ‘'try for next fli

‘at this point all fligh

‘remove semi-colon in ca

IF LEFT$(TempAllocatedGa
TempAllocatedGates =

END IF

IF linsertTrial = % TRUE

IF InsertAttempt > 1
INCR DEBUG_COUNTER

gOppCostPerDay_A =
VAL(OPTI_CombiResult_RA(nTrial, 2)) )
gOppCostPerDay_B =
VAL(OPTI_CombiResult_RA(nTrial, 2)) )
END IF

‘'sum up daily total
gMaxFinalRevenue = g

‘and now flush/reset
CALL OPTI_GateTimeMa

‘for next time inter
CALL OPTI_Avoid_Reta

InsertAttempt = 3 ‘i

EXITFOR  ‘(nTri
at

ELSE '---> lInsertTria
IF gGateTimeMatrix_T
CALL OPTI_GateTi
END IF

END IF ‘linsertTrial = %

ELSE ‘'gBestRACombi <> "
'in case a combination h
‘more values are in solu
EXIT FOR

END IF 'gBestRACombi <> "

IF InsertAttempt = 1 THEN
EXIT FOR

END IF

NEXT nTrial

NEXT InsertAttempt

nsaction_Start()

i,";")) <> " THEN ‘only, if there's a value in gB

Of_Total_FlightsToBeAllocatedInTimelnterval
...... CandidateRetailArealndex..............Flightl

GateChosen(VAL(PARSES$(gBestRACombi, ;", i)), i,

THEN

been found for that flight (i)

not the whole sequence could be allocated
rial has no valid solution

FALSE

that a next best solution can be tested for free ga

es = TempAllocatedGates + ";" + TRIM$(STR$(Assigned

ght...

ts have been tested for insert into the matrix

se on first sign position
tes, 1) =";" THEN
RIGHT$(TempAllocatedGates, LEN(TempAllocatedGates)

THEN

THEN
1

gOppCostPerDay_A + (gMaxTheoreticalRevenue-

gOppCostPerDay_B + (VAL(OPTI_CombiResult_RA(1, 2))

revenue
MaxFinalRevenue + gMaxTempRevenue

the transaction stack, because not necessary anymo
trix_Transaction_Commit()

val block those retail areas that have too many PAX
ilArea_PAX_OverlLoad(SpecificTimelnterval)

.e. exit also InsertAttempt-LOOP

al-LOOP) this means no more next-best solution need

| = %FALSE

ransaction_Stack_Counter > 0 THEN
meMatrix_Transaction_Rollback()

TRUE

as been done and no
tion stack: exit rest of trials

estRACombi

ndex

tes

Gate))

-1)

s to be looked
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'if after all trials still no solut
‘'needs to be applied or flights shi

IF linsertTrial = %FALSE THEN

IF glSecondTryWithoutAllianceC
PRINT #99, DKGA_Date +";"

glSecondTryWithoutAllianceC
SpecificTimelnterval = Spec
different mode

ELSE

ConsoleMessageBox "Even no
STR$(SpecificTimelnterval), _
%OKONLY+%
glSecondTryWithoutAllianceC

‘store for next interval's
'BUT ONLY A SELECTED FLIGHT

FOR i=1TO OPTI_NumberOf_
OPTI_FlightsNotAlloca
+"" + OPTI_GateSet_PerFlight(i, 1)
INCR OPTI_NumberOf_FI
NEXT i

‘remove semi-colon in case
IF LEFT$(OPTI_FlightsNotAll
OPTI_FlightsNotAlloca
RIGHT$(OPTI_FlightsNotAllocatedInLastTimelnterval,
DIF

OPTI_FindSolution = %TRUE '
ConsoleMessageBox "TotalRev
“\nOppCos

"\nOppCos

"\nAs Per
ROUND((gOppCostPerDay_A/gMaxFinalRevenue*100),2)) +

“\nAs Per
ROUND((gOppCostPerDay_B/gMaxFinalRevenue*100),2)),

%OKONLY+%

EXIT FUNCTION 'EXIT WHILE T

END IF

ELSE ‘all flights have been allocat

‘update gAllFlightsOnThatDay()

' - %FIELD_Gate_Opti

' - %FIELD_RetailAreaOpti

' - %FIELD_RetailAreaFactorOpti
' - %FIELD_RetailRevenueOpti

'glSecondTryWithoutAllianceComp
FOR i =1 TO OPTI_NumberOf_Tota
'%FIELD_Gate_Opti

gAllFlightsOnThatDay(VAL(OP
gAllFlightsOnThatDay(VAL(OPTI_GateSet_PerFlight(i,

OPTI_Geno2Pheno_Gate(PARSE$(TempAllocatedGates, ";"

'%FIELD_RetailAreaOpti
gAllFlightsOnThatDay(VAL(OP
gAllFlightsOnThatDay(VAL(OPTI_GateSet_PerFlight(i,

GetRetailArealndexFromGatelndex(VAL(PARSE$(TempAllo

'%FIELD_RetailAreaFactorOpt
gAllFlightsOnThatDay(VAL(OP
gAllFlightsOnThatDay(VAL(OPTI_GateSet_PerFlight(i,

248

ion, an alternative methods
fted into next interval

ompliance = %FALSE THEN
+ TRIM$(STR$(SpecificTimelnterval))

ompliance = %TRUE

ificTimelnterval - 1 't ry it again with

success without alliance rule!\nin Timelnterval: " +

EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,0
ompliance = %FALSE

J1
INOT ALL!!

Total_FlightsToBeAllocatedInTimelnterval

tedinLastTimelnterval = OPTI_FlightsNotAllocatedinL astTimelnterval

ightsNotAllocatedInLastTimelnterval
on first sign position
ocatedInLastTimelnterval,1) = ";" THEN

tedinLastTimelnterval =
LEN(OPTI_FlightsNotAllocatedinLastTimelnterval)-1)

means here that there was shift to next time interv al
enue for this day =" + USINGS("### #HH HHE##", gM axFinalRevenue)+
t A for this day =" + USINGS("###, #it ##H ##", gOp pCostPerDay_A) +
t B for this day =" + USINGS("###,#i# ### . ##", gOp pCostPerDay_B) +
centage A =" + USINGS("###.##",
centage B =" + USINGS("### ##",

EXCLAMATIONBOX,"DAILY STATS",%IDI_EXCLAMATION,0

ESTING @@@

ed

with:

liance = %FALSE

|_FlightsToBeAllocatedInTimelnterval

TI_GateSet_PerFlight(i, 1))) = StringUpdate(
i9))

%FIELD _Gate_Opti, _

)

TI_GateSet_PerFlight(i, 1))) = StringUpdate(

)

%FIELD _RetailAreaOpti,

PARSES$
catedGates, ";", 1)) ), ;"\ 1) _

(gaRetailArea(

i
TI_GateSet_PerFlight(i, 1))) = StringUpdate(
n). _
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%FIELD_RetailAreaFactorOpti, _
GetRetailFactor(PARSE$(gaRetailArea( GetRetailAre
""1), gaRF()) _

'%FIELD_RetailRevenueOpti
TempOptiSingleRevenue ="
IFound_TempOptiSingleRevenu
FOR j=1TO PARSECOUNT(OPT
IF TRIM$(PARSE$(OPTI_Ga
", i) THEN
TempOptiSingleReven
IFound_TempOptiSing
EXIT FOR
END IF
NEXT j
IF TRIM$(TempOptiSingleReve
IF IFound_TempOptiSing|
ConsoleMessageBox "
STR$(SpecificTimelnterval) + _
“\nNumber
STR$(OPTI_NumberOf_Total_FlightsToBeAllocatedInTime
“\nTempOp
“\ngAllFI
gAllFlightsOnThatDay(VAL(OPTI_GateSet_PerFlight(i,
%OKONLY
ELSE

ConsoleMessageBox "

STR$(OPTI_NumberOf_Total_FlightsToBeAllocatedInTime

PARSES$(TempAllocatedGates, *;", i) +
gAllFlightsOnThatDay(VAL(OPTI_GateSet_PerFlight(i,

END IF
END IF
gAllFlightsOnThatDay(VAL(OP
gAllFlightsOnThatDay(VAL(OPTI_GateSet_PerFlight(i,

%FIELD_RetailRevenueOpti, _

NEXT i
END IF

END IF 'OPTI_NumberOf_Total_FlightsToBe

'--- COMBINATION ENDS HERE ... --------

ELSE
PRINT #99, " NO ALLOCATIONS DUE IN THI
END IF
NEXT SpecificTimelnterval

LOCATE 3, 35 : PRINT "finished."
LOCATE 4, 20 : PRINT "Stop: *; TIME$

ConsoleMessageBox "TotalRe
gMaxFinalRevenue)+ _
! "\nOppCo

! “\nOppCo

+ —

! "\nAs Pe
ROUND((gOppCostPerDay_A/gMaxFinalRevenue*100),2)) +
! "\nAs Pe
ROUND((gOppCostPerDay_B/gMaxFinalRevenue*100),2)),

alndexFromGatelndex(VAL(PARSES$(TempAllocatedGates,

)

e = %FALSE
|_GateSet_PerFlight(i, 2), *;")
teSet_PerFlight(i, 2), ";", j)) = TRIM$(PARSE$(Temp

ue = PARSES$(OPTI_GateSet_PerFlight(i, 5), ;", j)
leRevenue = %TRUE

nue) =" THEN
eRevenue = %TRUE THEN
All flights allocated in SpecificTimelnterval: " +

Of Flights: " +

Interval) + _

tiSingleRevenue -->" + TempOptiSingleRevenue + "<--
ightsOnThatDay(): " +

)
+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,0

IFound_TempOptiSingleRevenue = %FALSE !I!" + _
"\n\nSpecificTimelnterval: " + STR$(SpecificTimeln
“\nNumber Of Flights: " +

Interval) + _

"\nPARSE$(TempAllocatedGates, ';', i) " +

"\nTempOptiSingleRevenue -->" + TempOptiSingleReve
"\ngAllFlightsOnThatDay(): " +
1)

TI_GateSet_PerFlight(i, 1))) = StringUpdate(
).

TempOp

AllocatedInTimelnterval >= 1

S TIME INTERVAL"

venue for this day =" + USINGS("##i# #H #i#.#it",
st A for this day =" + USINGS("###, ##H #H #", gO
st B for this day =" + USINGS("### #ith #ith ##", gO
rcentage A =" + USINGS$("### ##",

rcentage B = " + USINGS("###4",
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)

AllocatedGates,

e

terval) + _

nue + "<---"+ _

%OK_ONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATIG)N

tiSingleRevenue

ppCostPerDay_A)

ppCostPerDay_B)
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%OKONLY+

OPTI_FindSolution = %TRUE

'CALL OPTI_GateTimeMatrix_DEBUG()

END FUNCTION 'OPTI_FindSolution()

SUB OPTI_CombiTwoElements( BYREF OPTI_CombiResult_
BYREF OPTI_GateSet_PerF
BYVAL MaxNumberOfFlight
BYVAL CurrentFlight AS
BYVAL SolutionString AS
BYVAL SolutionRAs AS ST

LOCAL i AS INTEGER

LOCAL j AS INTEGER

LOCAL TempString AS STRING
LOCAL TempSum AS DOUBLE
LOCAL TempRAs AS STRING

TempString = SolutionString
TempRAs = SolutionRAs

' ACTIVATE IF: Combi produces too many Solutions

IF gSolutionCounter > %MaxSolutionsToBeTested
! CurrentFlight = MaxNumberOfFlights + 1
' ENDIF

' ACTIVATE IF: Combi takes too much time (terminate

IF INT(TIMER) > gTimer_CombiStop THEN
CurrentFlight = MaxNumberOfFlights + 1
END IF

IF CurrentFlight <= MaxNumberOfFlights AND _
TRIM$(OPTI_GateSet_PerFlight(CurrentFlight

IF TRIM$(REMOVES$(OPTI_GateSet_PerFlight(Cur
FOR i = 1 TO PARSECOUNT(OPTI_GateSet_Pe
TempString = TempString + PARSE$(O
store revenues

TempRAs
store Retail Areas

=TempRAs + PARSE$(O

'+++ recursive call of procedure ++
CALL OPTI_CombiTwoElements(OPTI_Com
CurrentFlight+1, TempString, TempRAs)

TempString = SolutionString
TempRAs = SolutionRAs

NEXT i
END IF
ELSE 'a next solution has been built
‘remove semicolons at end of solutions s
IF RIGHT$(TempString, 1) =";" THEN
TempString = LEFT$(TempString, LEN(T
END IF
IF RIGHT$(TempRAs, 1) = ;" THEN
TempRAs = LEFT$(TempRAs, LEN(TempRAs
END IF
‘now determine revenue of solution
TempSum =0
FOR i =1 TO PARSECOUNT(TempString, *;")
TempSum = TempSum + VAL(PARSES$(TempS
NEXT i
‘if revenue of solution is better than |
'OR
'Solution Stack not yet completely fille

IF (TempSum >= gMaxTempRevenue) OR (gSol

%EXCLAMATIONBOX,"DAILY STATS",%IDI_EXCLAMATION,0

RA() AS STRING, _
light() AS STRING, _
s AS'INTEGER, _
INTEGER, _
STRING, _

RING)

, 1)) <> " THEN

rentFlight, 3), ";")) <>"" THEN
rFlight(CurrentFlight, 4), ";")
PTI_GateSet_PerFlight(CurrentFlight, 4), ;", i) +

PTI_GateSet_PerFlight(CurrentFlight, 3), ";", i) +

.
biResult_RA(), OPTI_GateSet_PerFlight(), MaxNumberO

trings

empString)-1) ‘remove the last semicolon

)-1) ‘remove the last semicolon

tring, ";", 1))

ast best revenue
d: store the result

utionCounter < gSolutionStackSize) THEN

fFlights,

'to

'to
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‘insert only if number of free g ates in retail area

'is not less than occurances of that retail area

IF OPTI_IsValidRACombi(TempRAs, OPTI_GateSet_PerFlight()) = %TRUE THEN
‘store flight/RA combi to pi ck a gate in that RA later on

gBestRACombi = TempRAs

‘store max revenue of that ¢ ombi
gMaxTempRevenue = TempSum

'store best (gSolutionStackS ize) solutions for later gate picking

INCR gSolutionCounter
'LOCATE 9,1 : PRINT SPC(30)

'LOCATE 9,1 : PRINT "gSoluti onCounter =" ; gSolutionCounter
FOR i = 1 TO gSolutionStackS ize
IF TempSum >= VAL(OPTI_C ombiResult_RA(i,2)) THEN
‘shift and insert in to 2-DIM array
FOR j = gSolutionSta ckSize TO i+1 STEP -1
OPTI_CombiResult _RA(j,1) = OPTI_CombiResult_RA(j-1,1)
OPTI_CombiResult _RA(j,2) = OPTI_CombiResult_RA(-1,2)
NEXT j
OPTI_CombiResult_RA( i,1) = TempRAs
OPTI_CombiResult_RA( i,2) = TRIM$(STR$(TempSum))
EXIT FOR
END IF
NEXT i
ELSE
TempSum =0
TempRAs ="
END IF 'OPTI_IsValidRACombi(Temp RAs, OPTI_GateSet_PerFlight()) = % TRUE
END IF 'TempSum >= gMaxTempRevenue
END IF 'CurrentFlight <= MaxNumberOfFlights AND TRIM$(OPTI_GateSet_PerFlight(CurrentFlight, 1)) <>
END SUB 'OPTI_CombiTwoElements()
SUB OPTI_Initialize(BYVAL DKGA_Date AS STRING)
‘initializes (global) Opti varibles
LOCAL CurrentPos AS LONG
LOCAL OpsDataLine AS STRING
LOCAL LineCounter AS LONG
LOCAL TempSGT AS INTEGER
LOCAL Index_1 AS INTEGER
LOCAL Index_2 AS INTEGER
LOCAL Gatelndex AS INTEGER
LOCAL Timelndex AS INTEGER
DIM DKGA_SelectedFlightRecsOrg(1 TO %MaxDepartu resPerDay) AS STRING
‘add field STAG= STD-SGT 'STAG = Scheduled Time at Gate

'--- PREPARE OPTI VARIABLES (FROM FILES) -

'--- Initialize Optimization Parameters ------- ~ ceeee
CALL OPTI_lInitializeOptiParamFromFile()

'--- Read Gate Infra for later use ------------ e

OPEN FILE_GATE_INFRA FOR INPUT AS #1
LineCounter = 1

WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine
IF LEFT$(OpsDataLine, 2) <> "//* AND LEN(TR IM$(OpsDatalLine)) > 0 THEN
gDKGA_GateslInfra(LineCounter) = OpsData Line
INCR LineCounter
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END IF
WEND ‘eof(1)
CLOSE #1
gNumberOfGates = LineCounter - 1

'--- Read WingSpanCodes for later use ---------  ceeeeeeeeee

OPEN FILE_WSC FOR INPUT AS #1
LineCounter = 1

WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine
IF LEFT$(OpsDataLine, 2) <> "//" AND LEN(TR IM$(OpsDataLine)) > 0 THEN
gDKGA_WSC(LineCounter) = OpsDataLine
INCR LineCounter
END IF
WEND ‘eof(1)
CLOSE #1

"--- Read RetailAreaDef for later use --------- ~ ceeeeeeee

‘first count number of defined retail areas and then define array and read them
OPEN FILE_RETAIL_AREA_DEF FOR INPUT AS #1

LineCounter = 1

WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine

IF LEFT$(OpsDataLine,2) <> "//" AND LEN(TRI M$(OpsDataLine)) > 0 THEN 'no comment line in data file
INCR LineCounter
END IF
WEND ‘eof(1)
CLOSE #1
'--- REDIM +++ REDIM +++ REDIM +++ REDIM +++ RE DIM +++ REDIM +++ REDIM ---
REDIM gaRetailArea(1 TO LineCounter) AS STRING
REDIM gRetailAreaNumberOfFreeGates(1 TO LineCou nter) AS INTEGER
'--- REDIM +++ REDIM +++ REDIM +++ REDIM +++ RE DIM +++ REDIM +++ REDIM ---

‘now read areas
OPEN FILE_RETAIL_AREA_DEF FOR INPUT AS #1
LineCounter = 1
WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine
IF LEFT$(OpsDataLine,2) <> "//" AND LEN(TRI M$(OpsDataLine)) > 0 THEN 'no comment line in data file
gaRetailArea(LineCounter) = OpsDataLine
INCR LineCounter
END IF
WEND ‘eof(1)
CLOSE #1

"--- Read all Retail Factor data into array for later USe ------nn=mmmmmmmmmmmn

OPEN FILE_RetailAreaFactors FOR INPUT AS #1
FILESCAN #1, RECORDS TO LineCounter

'--- REDIM +++ REDIM +++ REDIM +++ REDIM +++ RE DIM +++ REDIM +++ REDIM ---
REDIM gaRF(LineCounter,2) AS STRING
'--- REDIM +++ REDIM +++ REDIM +++ REDIM +++ RE DIM +++ REDIM +++ REDIM ---

LineCounter = 1
WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine
IF LEFT$(OpsDataLine,2) <> "//" AND LEN(TRI M$(OpsDataLine)) > 0 THEN 'no comment line in data file
gaRF(LineCounter,1) = LEFT$(OpsDataline ,
gaRF(LineCounter,2) = RIGHT$(OpsDataLin e, (LEN(OpsDataLine) - INSTR(OpsDataLine, ANY ";")) ) 'get RF
factor
INCR LineCounter
END IF
WEND 'EOF(1)
CLOSE #1

'--- DF-Retail-Factor data for later use ------  ceeeeeeeee
OPEN FILE_DF_RETAIL_FACTOR FOR INPUT AS #1 'File with DF->RetailFactor value

WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine

‘the first non-comment-line in file is to b e the RevPerPax value
IF LEFT$(OpsDataLine,2) <> "//" AND LEN(TRI M$(OpsDataLine)) > 0 THEN 'no comment line in data file
REPLACE "," WITH "." IN OpsDataLine 'ju stin case a comma instead of decimal point is used ("3,40" -->
"3.40")
gDF_RetailFactor = VAL(OpsDataLine)
END IF
WEND 'EOF(1)
CLOSE #1

'START: read avg. PAX-DF-Revenue for later use s e

OPEN FILE_RevPerPax FOR INPUT AS #1 'File with Average (DF) Revenue Per PAX

WHILE NOT EOF(1)
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LINE INPUT #1, OpsDataLine

‘the first non-comment-line in file is to b
IF LEFT$(OpsDataLine,2) <> "//" THEN 'no co

REPLACE "," WITH "." IN OpsDataLine ‘ju
"5.80")

gRevPerPax = VAL(OpsDataLine)
END IF
WEND 'EOF(1)
CLOSE #1

'END: read avg. PAX-DF-Revenue for later use --

'--- Read the flight plan data ----------------

‘this procedure is supposed to read a flight pl

PRINT "Reading day's records from file(s)...";
LineCounter = 1
CLOSE #1
OPEN FILE_SUMMER FOR INPUT AS #1
WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine

‘store only in array if STD-Date matches th
‘Il DIFFERENCE TO SUB REPORTSSTATSPERDAY (

IF LEFT$(PARSE$(OpsDataLine, ;", %FIELD_ST

‘Attach new field to flight record (pos
OpsDataLine = OpsDataLine + TRIM$(STR$(
D))

‘Attach new field to flight record (pos
‘if there's no Standard Ground Time OR
initialization
IF VAL(PARSES$(OpsDataLine, *;", %FIELD_
TempSGT = gDKGA_MinutesAtGateMINIMU
ELSE
TempSGT = VAL(PARSE$(OpsDatalLine, "
END IF

'now calculate the the STAG (= STD - SG
Index_1 = VAL(PARSE$(OpsDataLine, ";",
Index_2 = GetTimelndexFromTime(GetTimeF
IF Index_1 - Index_2 <=0 THEN

OpsDataLine = OpsDataLine + ";0000"
ELSE

OpsDatalLine = OpsDataLine +";" + G
END IF

‘store the result
DKGA_SelectedFlightRecsOrg(LineCounter)

INCR LineCounter
END IF
WEND 'EOF(1)
CLOSE #1

'if no record found in summer season, try winte

IF LineCounter = 1 THEN

PRINT “finished."
PRINT "==>No record found in summer season.

OPEN FILE_WINTER FOR INPUT AS #1
WHILE NOT EOF(1)
LINE INPUT #1, OpsDataLine

‘store only in array if STD-Date matche
‘Il DIFFERENCE TO SUB REPORTSSTATSPERD
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e the RevPerPax value
mment line in data file

st in case a comma instead of decimal point is used ("5,80" -->

an -- in this case here a past day's actual traffic is taken

e selected date
which is based on ATD not STD) !!!

D),8) = DKGA_Date THEN

ition 37): Timelndex

GetTimelndexFromTime(MID$(PARSES$(OpsDataLine, ";", %FIELD_STD),9,4)

ition 38): STAG (Scheduled Time At Gate: STD - SGT )

a very short one, take the default one that has bee n read during

StdGroundTime)) < gDKGA_MinutesAtGateMINIMUM THEN
M
i, %FIELD_StdGroundTime))

T.Minutes) i.e.: %FIELD_STAG
%FIELD_Timelndex))
romMinutes(TempSGT))

etTimeFromTimelndex(Index_1 - Index_2 + 1)

= OpsDataLine

r season...

-- Trying winter season...";

s the selected date
AY (which is based on ATD not STD) !!!
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IF LEFT$(PARSES$(OpsDataLine, ";", %FIEL
‘Attach new field to flight record
OpsDataLine = OpsDataLine + TRIM$(S

%FIELD_STD),9,4) )))
‘Attach new field to flight record
‘if there's no Standard Ground Time
IF VAL(PARSE$(OpsDatalLine, ";", %F|
TempSGT = gDKGA_MinutesAtGateMI
ELSE
TempSGT = VAL(PARSES$(OpsDataLin
END IF
‘now calculate the the STAG (= STD
Index_1 = VAL(PARSE$(OpsDataLine, "
Index_2 = GetTimelndexFromTime(GetT
IF Index_1 - Index_2 <=0 THEN
OpsDataLine = OpsDataLine + ";0
ELSE
OpsDataLine = OpsDatalLine +";"
END IF

'store the result
DKGA_SelectedFlightRecsOrg(LineCoun

INCR LineCounter
END IF
WEND 'EOF(1)
CLOSE #1
PRINT “finished."
ELSE
PRINT “finished."

END IF

gDKGA_NumberOfRecords = LineCounter-1

'--- REDIM +++ REDIM +++ REDIM +++ REDIM +++ RE

REDIM gAllFlightsOnThatDay(1 TO gDKGA_NumberOfR

"--- REDIM +++ REDIM +++ REDIM +++ REDIM +++ RE

DIM DKGA_TempHelpArray(1 TO gDKGA_NumberOfRecor

FOR CurrentPos = 1 TO gDKGA_NumberOfRecords

‘copy only filled records

IF PARSE$(DKGA_SelectedFlightRecsOrg(Curren
gAllFlightsOnThatDay(CurrentPos) = DKGA
DKGA_TempHelpArray(CurrentPos) = VAL(PA

END IF

NEXT CurrentPos

'Sort the array (Timelndex;ascending) gAllFligh

ARRAY SORT DKGA_TempHelpArray(), TAGARRAY gAllIF

'Fill the GateTime-Matrix with 'empty-default-v

FOR Timelndex = 1 TO 288
FOR Gatelndex = 1 TO gNumberOfGates
initialization
gGateTime_Matrix(Timelndex, Gatelndex)
flights
NEXT Gatelndex
NEXT Timelndex

END SUB 'OPTI_Initialize()

SUB OPTI_lInitializeOptiParamFromFile()

LOCAL FileHandle AS INTEGER

LOCAL ParameterLine AS STRING

LOCAL FoundVariables AS INTEGER : FoundVariable
LOCAL ExpectedVariables AS INTEGER : ExpectedVa

D_STD),8) = DKGA_Date THEN

(position 37): Timelndex

TR$(GetTimelndexFromTime(MID$(PARSE$(OpsDataLine, *

(position 38): STAG (Scheduled Time At Gate: STD -
, take the default one that has been read during In
ELD_StdGroundTime)) = 0 THEN

NIMUM

e,"", %FIELD_StdGroundTime))

- SGT.Minutes)

i, %FIELD_Timelndex))
imeFromMinutes(TempSGT))

000"

+ GetTimeFromTimelndex(Index_1 - Index_2 + 1)

ter)= OpsDataLine

DIM +++ REDIM +++ REDIM ---
ecords) AS STRING
DIM +++ REDIM +++ REDIM ---

ds) AS INTEGER

tPos),";", %FIELD_FlightNumber) <> " THEN
_SelectedFlightRecsOrg(CurrentPos)
RSE$(gAllFlightsOnThatDay(CurrentPos),";", %FIELD_T

tsOnThatDay() using DKGA_TempHelpArray() as a help
lightsOnThatDay()

alues’

'5-min-intervals (00:00 - 23:5
‘gNumberOfGates is set during

= %NoFlightvValue ‘later the cell will be replac

s=0
riables = 3

SGT)

itialization

imelndex))

array

5)
program

ed by index to
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FileHandle = FREEFILE

OPEN FILE_OPTIPARAMETERS FOR INPUT AS #FileHand

WHILE NOT EOF(FileHandle)

LINE INPUT #FileHandle, ParameterLine
IF LEFT$(ParameterLine, 2) <>"//" AND LEN(TRIM

SELECT CASE UCASES$(PARSES$(ParameterLine

CASE "MINUTESATGATEMINIMUM"
gDKGA_MinutesAtGateMINIMUM = VA
INCR FoundVariables

CASE "MINUTESATGATEMAXIMUM"
gDKGA_MinutesAtGateMAXIMUM = VA
INCR FoundVariables

CASE "BUFFERTIMEATGATE"
gBufferintervals = INT(VAL(PARS
INCR FoundVariables

CASE ELSE
ConsoleMessageBox "An unknown v
ParameterLin

END SELECT

END IF
WEND 'EOF(FileHandle)

IF FoundVariables <> ExpectedVariables THEN
ConsoleMessageBox "Number of expected varia
%OKONLY+%EXCLAMATIONBOX,"
END IF
CLOSE #FileHandle

END SUB 'OPTI_InitializeOptiParamFromFile()

SUB OPTI_GateTimeMatrix_FillWithFlightPlanOfSingleD

LOCAL Gatelndex AS INTEGER
LOCAL Timelndex AS INTEGER

LOCAL CurrentFlightRec AS INTEGER
'Fills the matrix with 'empty-default-values'
FOR Timelndex = 1 TO 288
FOR Gatelndex = 1 TO gNumberOfGates
initialization
gGateTime_Matrix(Timelndex, Gatelndex)
flights
NEXT Gatelndex
NEXT Timelndex
‘Now fill with flight plan data
FOR CurrentFlightRec = 1 TO UBOUND(gAIIFlightsO
IF OPTI_GateTimeMatrix_InsertFlight(Current
GetGatelndexFromGate(PARSE$(gAllFlightsOnThatDay(Cu

GetTimelndexFromTime(PARSE$(gAllFlightsOnThatDay(Cu
VAL(PAR

%FALSE)

ConsoleMessageBox "Flight could not

le

$(ParameterLine)) > 0 THEN
1)

L(PARSES$(ParameterLine, ";", 2))

L(PARSES$(ParameterLine, ";", 2))

E$(ParameterLine, ";", 2)) / 5)

ariable has been found in FILE_OPTIPARAMETERS:\n" + _
e, %OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATIN,0

bles in FILE_OPTIPARAMETERS: " + STR$(ExpectedVaria bles), _
WARNING",%IDI_EXCLAMATION,0
ay()
'5-min-intervals (00:00 - 23:5 5)
‘gNumberOfGates is set during program

= %NoFlightValue ‘later the cell will be replac ed by index to

nThatDay())
FlightRec, _
rrentFlightRec),";", %FIELD_Gate_Actual)), _

rrentFlightRec),";", %FIELD_STAG)), _
SES$(gAllFlightsOnThatDay(CurrentFlightRec),";", %FIE

= %FALSE THEN

be inserted!",

%OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,

EXIT FOR
END IF

NEXT CurrentFlightRec

END SUB 'OPTI_GateTimeMatrix_FillWithFlightPlanOfSi

FUNCTION OPTI_GateTimeMatrix_InsertFlight( BYVAL F
BYVAL G
BYVALT
BYVALT

ngleDay()

lightindex AS INTEGER, _
ate AS INTEGER, _
imeFrom AS INTEGER, _
imeTo AS INTEGER, _
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BYVAL O
'OPTI_TrialMode: FALSE => A flight will be inse

LOCAL Timelndex AS INTEGER
LOCAL LastTimelndex AS INTEGER

OPTI_GateTimeMatrix_InsertFlight = %FALSE

‘check whether it fits
LastTimelndex = TimeTo + gBufferintervals

it is assumed that this is last flight on that

‘on that gate, so that no more buffer is needed

IF LastTimelndex > 288 THEN
LastTimelndex = 288

END IF

FOR Timelndex = TimeFrom TO LastTimelndex
IF gGateTime_Matrix(Timelndex, Gate) <> %No
‘gate is either occupied or blocked wit
EXIT FUNCTION
END IF
NEXT Timelndex

‘check for dependency on other gate usage
‘the following pairs cannot be used:
'B9;B41/B19;B20/ E10;E23 / E11;E24 / E12;E25

IF OPTI_DependendGatelsFree(Gate, TimeFrom) = %
OPTI_GateTimeMatrix_InsertFlight = %FALSE
EXIT FUNCTION

END IF

‘gate fits, so insert now the Flightindex, if n

IF OPTI_TrialMode = %FALSE THEN
FOR Timelndex = TimeFrom TO TimeTo

gGateTime_Matrix(Timelndex, Gate) = Fli
NEXT Timelndex
FOR Timelndex = TimeTo + 1 TO TimeTo + gBuf
gGateTime_Matrix(Timelndex, Gate) = %Bu
NEXT Timelndex
END IF

OPTI_GateTimeMatrix_InsertFlight = %TRUE

END FUNCTION 'OPTI_GateTimeMatrix_InsertFlight()

FUNCTION OPTI_GateTimeMatrix_RemoveFlight(BYVAL Fli
INTEGER, BYVAL TimeTo AS INTEGER) AS INTEGER

LOCAL Timelndex AS INTEGER
OPTI_GateTimeMatrix_RemoveFlight = %FALSE

‘check whether it exists in entire period
FOR Timelndex = TimeFrom TO TimeTo
IF gGateTime_Matrix(Timelndex, Gate) <> Fli
‘gate is occupied by other flight or al
ConsoleMessageBox "Gate occupied by OTH
"\n\nGate: " + STR$
“\nTimeFrom: " + ST
“\nFlight: " + STR$
"\n\nFlightindex: g
STR$(gGateTime_Matrix(Timelndex, Gate)), _
%OKONLY+%EXCLAMATIO
EXIT FUNCTION
END IF
NEXT Timelndex

‘check whether the calling function perhaps han
corrupted
IF gGateTime_Matrix(TimeTo+1, Gate) = Flightind
ConsoleMessageBox "Detected that ga
"“\n\nGate: " + STR$
STR$(Flightindex), _
%OKONLY+%EXCLAMATIO
EXIT FUNCTION
END IF

‘gate is entirly occupied by Flightindex, so se

PTI_TrialMode AS INTEGER) AS INTEGER

rted / TRUE => it will be TESTED for insert ONLY

day starting

Flightvalue THEN
h a time gate buffer or blocked with (pax load) blo

/ E13;E26

FALSE THEN

ot in trial mode

ghtindex

ferintervals
ffervalue

ghtindex AS INTEGER, BYVAL Gate AS INTEGER, BYVAL T

ghtindex THEN

ready emtpy

ER flight or EMPTY!" + _

(Gate) + "\nTimelndex: " + STR$(Timelndex) + _
R$(TimeFrom) + "\nTimeTo: " + STR$(TimeTo) + _
(Flightindex) + _

GateTime_Matrix(Timelndex, Gate)" +

NBOX,"WARNING",%IDI_EXCLAMATION,0

ded over wrong parameter values, or the flight sche
ex THEN

te is longer occupied by flight than requested to r
(Gate) + "\nTime: " + STR$(TimeTo+1) + "\nFlight:

NBOX,"WARNING",%IDI_EXCLAMATION,0

t now to empty

ck value

imeFrom AS

dule has been

emove!" + _
"y
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FOR Timelndex = TimeFrom TO TimeTo + gBufferint
gGateTime_Matrix(Timelndex, Gate) = %NoFlig

NEXT Timelndex

OPTI_GateTimeMatrix_RemoveFlight = %TRUE

END FUNCTION 'OPTI_GateTimeMatrix_RemoveFlight()

SUB OPTI_GateTimeMatrix_Show(BYVAL Gate AS INTEGER,

LOCAL Timelndex AS INTEGER
LOCAL LastShownFlightindex AS INTEGER

IF TimeTo < TimeFrom THEN

ervals
htvalue

BYVAL TimeFrom AS INTEGER, BYVAL TimeTo AS INTEGER )

occur\n\nTimeTo < TimeFrom.",

ConsoleM jeBox "This M ge should not
%OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,
EXIT SUB
END IF

LastShownFlightindex = gGateTime_Matrix(TimeFro
PRINT

PRINT "I';

PRINT USINGS$("####", LastShownFlightindex);

FOR Timelndex = TimeFrom+1 TO TimeTo
IF gGateTime_Matrix(Timelndex, Gate) <> Las
PRINT "I
LastShownFlightindex = gGateTime_Matrix
END IF
PRINT USINGS$("####", gGateTime_Matrix(Timel
NEXT Timelndex

END SUB 'OPTI_GateTimeMatrix_Show()

SUB OPTI_GateTimeMatrix_DEBUG()

LOCAL i AS INTEGER
LOCAL TempGateName AS STRING

'DEBUG: write array into file to check ok
PRINT "Writing GateTimeMatrix into debug file..
OPEN PATH_APPLICATION+$FILE_DEBUG FOR OUTPUT AS

‘headline with gates
PRINT #99, "---: "
FOR i = 1 TO gNumberOfGates
TempGateName = OPTI_Geno2Pheno_Gate(STR$(i)
PRINT #99, SPACE$(4-LEN(TempGateName)) + Te
NEXT i

PRINT #99, "-"

FOR DEBUG_COUNTER_1 =1 TO 288
PRINT #99, USING$("###",DEBUG_COUNTER_1) +
FOR DEBUG_COUNTER_2 = 1 TO gNumberOfGates

PRINT #99, USINGS$("####",gGateTime_Matr

NEXT DEBUG_COUNTER_2
PRINT #99, " "

NEXT DEBUG_COUNTER_1

CLOSE #99

PRINT “finished."

END SUB 'OPTI_GateTimeMatrix_DEBUG()

FUNCTION OPTI_Pheno2Geno_Gate(BYVAL PhenoGate AS ST
‘this function accepts Gates as input and deliv
LOCAL GatesinfraFieldNo_Index AS INTEGER : Gate
LOCAL GatesInfraFieldNo_GateName AS INTEGER : G
LOCAL i AS LONG
IF TRIM$(PhenoGate) <> " THEN
FOR i =1 TO UBOUND(gDKGA_Gatesinfra())
IF TRIM$(PARSE$(gDKGA_Gateslnfra(i), ";
OPTI_Pheno2Geno_Gate = PARSE$(gDKGA

EXIT FUNCTION
END IF

m, Gate)

tShownFlightindex THEN
(Timelndex, Gate)

ndex, Gate));

mpGateName +"|";

ix(DEBUG_COUNTER_1, DEBUG_COUNTER_2))+"|";

RING) AS STRING
ers an integer number (STRING) as output

sinfraFieldNo_Index = 1
atesInfraFieldNo_GateName = 2

", GatesInfraFieldNo_GateName)) = TRIM$(PhenoGate) THEN
_Gateslnfra(i), ";", GatesInfraFieldNo_Index)
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NEXT i
ELSE 'no gate info / gate is not filled
OPTI_Pheno2Geno_Gate = "1"

ConsoleM jeBox "This M ge should not
“\n\nVALUE:" + PhenoGate +

EXIT FUNCTION
END IF

ConsoleM geBox "This M ge should not occu

“\n\nVALUE:" + PhenoGate +

END FUNCTION 'OPTI_Pheno2Geno_Gate()

FUNCTION OPTI_Geno2Pheno_Gate(BYVAL GenoGate AS STR
‘this function accepts Integer Values (STRING)
it is used to convert the integer (generated b
'to be used for fitness determination
LOCAL GatesinfraFieldNo_Index AS INTEGER : Gate
LOCAL GateslnfraFieldNo_GateName AS INTEGER : G
LOCAL i AS LONG
IF TRIM$(GenoGate) <> " THEN
FOR i =1 TO UBOUND(gDKGA_Gateslnfra())
IF TRIM$(PARSE$(gDKGA_Gateslnfra(i), ";
OPTI_Geno2Pheno_Gate = PARSE$(gDKGA
EXIT FUNCTION
END IF
NEXT i
ELSE

'no gate info / gate is not filled
OPTI_Geno2Pheno_Gate = "Al"

ConsoleM jeBox "This M

ge should not
"\n\nVALUE:" + GenoGate + "
EXIT FUNCTION
END IF

ConsoleM geBox "This M ge should not occu

“\n\nVALUE:" + GenoGate + "

END FUNCTION 'OPTI_Geno2Pheno_Gate()

FUNCTION GetTimeFromMinutes(BYVAL MinuteValue AS IN

LOCAL TempTime AS STRING
LOCAL TempHour AS INTEGER
LOCAL TempMinutes AS INTEGER

TempHour = INT(MinuteValue/60)
TempMinutes = MinuteValue - (TempHour*60)

SELECT CASE TempHour
CASE 0
TempTime = "00"
CASE1TO9
TempTime = "0" + TRIM$(STR$(TempHour))
CASE ELSE
TempTime = TRIM$(STR$(TempHour))
END SELECT

SELECT CASE TempMinutes
CASE 0
TempTime = TempTime + "00"
CASE1TO9
TempTime = TempTime + "0" + TRIM$(STR$(
CASE ELSE
TempTime = TempTime + TRIM$(STR$(TempMi
END SELECT

GetTimeFromMinutes = TempTime

END FUNCTION 'GetTimeFromMinutes(BYVAL MinuteValue

occur\n\nA gate (NAME) is not filled ==> set to '1
".", %OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_| EXCLAMATION 0

r'\n\nA gate (NAME) could not be found during OPTI run." +
", %OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION, 0

ING) AS STRING
as input and delivers the appropriate gate as outpu t

y Evolver) of a day's flight plan to real gate name s

sinfraFieldNo_Index = 1
atesInfraFieldNo_GateName = 2

", GatesInfraFieldNo_Index)) = TRIM$(GenoGate) THEN
_Gateslnfra(i), ";", GateslInfraFieldNo_GateName)

occur\n\nA gate (Geno2Pheno) could not be found == > setto ‘Al

", %OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATON,0

r'\n\nA gate (INTEGER) could not be found during OP Thrun + _
", %OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATON,0

TEGER) AS STRING

TempMinutes))

nutes))

AS INTEGER) AS STRING
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FUNCTION GetTimelndexFromTime(BYVAL DateTime AS STR

‘DateTime in Format: HHMM
LOCAL Timelndex AS INTEGER

‘Calculation of Timelndex: (hours*12) + INT(min
Timelndex = VAL(LEFT$(DateTime, 2)) * 12 'hour
Timelndex = Timelndex + INT(VAL(RIGHT$(DateTime
Timelndex = Timelndex + 1

GetTimelndexFromTime = Timelndex

END FUNCTION 'GetTimelndexFromTime()

FUNCTION GetTimeFromTimelndex(BYVAL Timelndex AS IN
LOCAL TempHours AS INTEGER
LOCAL TempMinutes AS INTEGER
LOCAL TempTime AS STRING

TempHours = INT((TimeIndex-1)/12)
TempMinutes = ((Timelndex-1) - (TempHours * 12)

SELECT CASE TempHours

CASE 0
TempTime = "00"
CASE1TO9
TempTime = "0" + TRIM$(STR$(TempHours))
CASE ELSE
TempTime = TRIM$(STR$(TempHours))
END SELECT
SELECT CASE TempMinutes
CASE 0
TempTime = TempTime + "00"
CASE1TO9
TempTime = TempTime + "0" + TRIM$(STR$(
CASE ELSE

TempTime = TempTime + TRIM$(STR$(TempMi
END SELECT

GetTimeFromTimelndex = TempTime

END FUNCTION 'GetTimeFromTimelndex()

FUNCTION GetGatelndexFromGate(BYVAL Gate AS STRING)
LOCAL i AS INTEGER
IF Gate <>"" AND Gate <> "N" THEN CUNtI
FOR i =1 TO UBOUND(gDKGA_Gateslnfra())
IF TRIM$(PARSE$(gDKGA_Gateslnfra(i), ";
GetGatelndexFromGate = VAL(TRIM$(PA
EXIT FUNCTION
END IF
NEXT i
ELSE

ConsoleMessageBox "This should not occur (G

ING) AS INTEGER

utes/5) + 1

S
1 2)15)

TEGER) AS STRING

TempMinutes))

nutes))

AS INTEGER

s the init/default value from Data Cleansing

", 2)) = Gate THEN
RSE$(gDKGA_Gateslnfra(i), *;", 1)))

etGatelndexFromGate): Gate EMPTY!",

%OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,

EXIT FUNCTION
END IF

ConsoleMessageBox "This should not occur (GetGa

telndexFromGate): Gate not found " + Gate ,

%OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,

END FUNCTION 'GetGatelndexFromGate()

FUNCTION GetRetailArealndexFromRetailArea(BYVAL Ret
LOCAL i AS INTEGER

IF RetailArea <> "" THEN

ailArea AS STRING) AS INTEGER
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FOR i =1 TO UBOUND(gaRetailArea())

IF TRIM$(PARSE$(gaRetailArea(i), *;", 1
GetRetailArealndexFromRetailArea =
EXIT FUNCTION

END IF

NEXT i

)) = RetailArea THEN
i

ELSE
ConsoleMessageBox "This should not occur (G etRetailArealndexFromRetailArea): GetRetailArea EMP
%OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,
EXIT FUNCTION
END IF
ConsoleMessageBox "This should not occur (GetRe tailArealndexFromRetailArea): Retailarea not found
%OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,
GetRetailArealndexFromRetailArea = 0

END FUNCTION 'GetRetailArealndexFromRetailArea()

FUNCTION GetRetailArealndexFromGatelndex(BYVAL Gate Index AS INTEGER) AS INTEGER

LOCAL i AS INTEGER
LOCAL j AS INTEGER

LOCAL GateName AS STRING

GetRetailArealndexFromGatelndex = 0

GateName = PARSE$(gDKGA_GateslInfra(Gatelndex),

IF Gatelndex <> 0 THEN
FOR i = 1 TO UBOUND(gaRetailArea())-1

FOR j = 2 TO PARSECOUNT(gaRetailArea(
"R2;B1;B2;B3;B4;B5;B6;B7;B8;B9"

IF PARSES$(gaRetailArea(i), ";", j)
GetRetailArealndexFromGatelndex
EXIT FUNCTION
END IF
NEXT j
NEXT i
ELSE

ConsoleMessageBox "This should not occur (G

"2)

i),";") ' "2" because of structure of RetailAreaDe

= GateName THEN

etRetailArealndexFromGatelndex): Gatelndex = 0!",

%OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,

EXIT FUNCTION
END IF

END FUNCTION 'GetRetailArealndexFromGatelndex()

FUNCTION OPTI_Determine_AvailableGatesIninterval(BY

LOCAL Gatelndex AS INTEGER
LOCAL TempString AS STRING : TempString = "

RESET gRetailAreaNumberOfFreeGates()
FOR Gatelndex = 1 TO gNumberOfGates
IF gGateTime_Matrix(SpecificTimelnterval, G
‘gate is not occupied, but...
‘may not be available, because a depend
IF OPTI_DependendGatelsFree(Gatelndex,
TempString = TempString + TRIM$(STR

‘update the number of free gates pe
INCR gRetailAreaNumberOfFreeGates(G

END IF

END IF
NEXT Gatelndex

IF RIGHT$(TempString,1) = ;" THEN
TempString = LEFT$(TempString, LEN(TempStri
END IF

OPTI_Determine_AvailableGateslIninterval = TempS

VAL SpecificTimelnterval AS INTEGER) AS STRING

atelndex) = %NoFlightValue THEN
end gate is already occupied
SpecificTimelnterval) = %TRUE THEN
$(Gatelndex)) + ;"

r retail area (for later use)
etRetailArealndexFromGatelndex(Gatelndex))

ng)-1) ' remove the last semicolon

tring

TY!M",

" + RetailArea ,
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END FUNCTION 'OPTI_Determine_AvailableGatesInInterv

FUNCTION OPTI_Determine_FlightsToBeAllocatedInTimel
LOCAL i AS INTEGER
LOCAL TempString AS STRING : TempString = "

FOR i = 1 TO UBOUND(gAlIFlightsOnThatDay())
IF GetTimelndexFromTime(PARSE$(gAllFlightsO
TempString = TempString + TRIM$(STR$(i)
END IF
NEXT i

TempString = LEFT$(TempString, LEN(TempString)-

OPTI_Determine_FlightsToBeAllocatedInTimelnterv

END FUNCTION 'OPTI_Determine_FlightsToBeAllocatedIn

FUNCTION OPTI_Determine_EligibleGatesForFlight(BYVA
STRING

‘returns String of Gatelndices, e.g. "1;22;34;4

LOCAL TrialGatelndex AS INTEGER
LOCAL TempString AS STRING : TempString = "

IF Flightindex <> 0 THEN

FOR TrialGatelndex = 1 TO PARSECOUNT(OPTI_G
IF OPTI_IsValidGate(Flightindex, PARSE$

TempString = TempString + PARSE$(OP
END IF
NEXT TrialGatelndex

IF RIGHT$(TempString,1) = *;" THEN
TempString = LEFT$(TempString, LEN(Temp
END IF
OPTI_Determine_EligibleGatesForFlight = Tem
ELSE

ConsoleMessageBox “Flightindex = 0 I!!",
END IF

END FUNCTION 'OPTI_Determine_EligibleGatesForFlight

FUNCTION OPTI_IsValidGate( BYVAL Flightindex AS IN
BYVAL TrialGatelndex AS

LOCAL TempStandOpti AS STRING

LOCAL IGateFound AS INTEGER

LOCAL j AS INTEGER

LOCAL FieldGateMaxWSC AS INTEGER : FieldGateMax

OPTI_IsValidGate = %TRUE

TempStandOpti = PARSE$(gDKGA_GatesInfra(VAL(Tri

--- check 1: aircraft size vs. STAND size

‘The higher the WSC the smaller the A/C must be

‘normalize gate names (e.g. 'D11A' --> 'D11')

IF RIGHT$(TRIM$(TempStandOpti),1) = "A" THEN
TempStandOpti = TRIM$(TempStandOpti)
TempStandOpti = TRIM$(LEFT$(TempStandOpti,

END IF

‘check only if there is a value for Stand_Opti.

al()

nterval(BYVAL SpecificTimelnterval AS INTEGER) AS S

nThatDay(i), ";", %FIELD_STAG)) = SpecificTimelnter
)+

1) ' remove the last semicolon

al = TempString

Timelnterval()

L Flightindex AS INTEGER, BYVAL OPTI_GatesAvailable

5;22"

atesAvailable, ";")
(OPTI_GatesAvailable, ";", TrialGatelndex)) = % TRUE

TI_GatesAvailable, ";", TrialGatelndex) + ;"

String)-1) ' remove the last semicolon

pString
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TRING

val THEN

AS STRING) AS

THEN

%OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,

TEGER, _
STRING) AS INTEGER

WSsC =7

alGatelndex)), ";", 2)

(the larger the A/C the smaller the WSC: e.g. B744

LEN(TempStandOpti)-1))

in case not: incr a counter

=WSC 2)



APPENDIX A

IF TRIM$(TempStandOpti) <> " THEN

‘check for size only in case of a contact g
IF IsRemoteStand(TempStandOpti)= %FALSE THE

IGateFound = %FALSE
FOR j = 1 TO gNumberOfGates

'look for matching CONTACT gate (ST
IF TempStandOpti = TRIM$(PARSE$(gDK

‘check for A/IC WSC of flight:
'if Gatelnfra.WSC > FlightRec.G

IF TRIM$(PARSES$(gAIIFlightsOnTh
ConsoleMessageBox “This s
“\nFlig
%FIELD_FlightNumber) +_
"\nFlig
%OKONLY
OPTI_IsValidGate = %FALSE
EXIT FUNCTION
ELSE
IF VAL(TRIM$(PARSE$(gDKGA_G
VAL(GetWingSpanCode(PARSES$(gAllFlightsOnThatDay(Fli
‘gate is too small i.e.
OPTI_IsValidGate = %FAL
EXIT FUNCTION
END IF
END IF

j = gNumberOfGates 'EXIT FOR
IGateFound = %TRUE
END IF 'so try next gate/stand
NEXT

IF IGateFound = %FALSE THEN
ConsoleMessageBox "This should not

262

ate NOT in case of a remote stand
N 'means itis a contact gate

AND = GATE)

GA_Gateslnfra(j), ";", 2)) THEN

ate. WSC

atDay(Flightindex), ";", %FIELD_ACType)) = "* THEN

hould not occur: EMPTY A/C!" + _

ht  :"+ PARSES$(gAllFlightsOnThatDay(Flightind ex), ",
htindex : " + STR$(Flightindex), _
+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,0

atesInfra(j), ";", FieldGateMaxWSC))) >
ghtindex), ";", %FIELD_ACType))) THEN
A/C is too large

SE

occur: Stand not found " + TempStandOpti ,

%OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,

END IF
END IF 'IsRemoteGate = %FALSE
ELSE

‘an empty value for stand results in an inv
ConsoleMessageBox "This should not occur: E

alid solution
MPTY GATE! No Gate handed over to function ‘IsValid Gate()",

%OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,

OPTI_IsValidGate = %FALSE
END IF

‘at this position OPTI_IsValidGate = %TRUE (fun

--- check 2: airline alliances

IF glSecondTryWithoutAllianceCompliance = %FALS
SELECT CASE UCASES$(GetAlliance(LEFT$(PARSES(
CASE "STARALLIANCE"

'look for a 'Star Alliance’ CKI

IF TALLY(GetCKIHallFromGate(Temp
OPTI_IsValidGate = %FALSE
EXIT FUNCTION

END IF

CASE "SKYTEAM"

'look for a 'SkyTeam' CKI hall

IF TALLY(GetCKIHallFromGate(Temp
OPTI_IsValidGate = %FALSE
EXIT FUNCTION

END IF

CASE "ONEWORLD"
‘look for a ‘oneworld' CKI hall
IF TALLY(GetCKIHallFromGate(Temp
OPTI_IsValidGate = %FALSE
EXIT FUNCTION
END IF

CASE ELSE 'flight does not belong to
SIMPLIFICATION)

OPTI_IsValidGate = %TRUE

END SELECT

ction would have been EXITed before, if not), so co ntinue checks...

E THEN

gAlIFlightsOnThatDay(Flightindex), ";", %FIELD_Flig htNumber),2)))

hall

StandOpti), ANY "ABC") = 0 THEN 'no appropriate CKI hall found
StandOpti), ANY "DE") = 0 THEN 'no appropriate CKI hall found
StandOpti), ANY "DE") = 0 THEN 'no appropriate CKI hall found

an alliance, so it does not matter which CKI hall (FOR ACADEMIC
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END IF 'glSecondTryWithoutAllianceCompliance =

END FUNCTION 'OPTI_IsValidGate()

FUNCTION OPTI_Determine_EligibleRetailAreasForFligh

LOCAL i AS INTEGER
LOCAL j AS INTEGER

LOCAL TempGate AS STRING
LOCAL TempRetailArea AS STRING
LOCAL TempSetOfRetailArealndices AS STRING

LOCAL NoOfGatesInSet AS INTEGER

IF TALLY(SetOfGatelndices,";") = 0 AND LEN(SetO
NoOfGatesInSet = 1
SetOfGatelndices = SetOfGatelndices + ;"
ELSE
NoOfGatesInSet = PARSECOUNT(SetOfGatelndice
END IF

‘for every gate...
' PRINT #99,""
' PRINT #99, "SetOfGatelndices: "; SetOfGatelndi
' PRINT #99, "TempGate: ";
FOR i = 1 TO NoOfGatesInSet
TempGate = PARSE$(gDKGA_GatesInfra(VAL(PARS
! PRINT #99, TempGate + "-";

'...determine RetailArea from a Gate given
FOR j =1 TO UBOUND(gDKGA_Gatesinfra())

%FALSE

t(BYVAL SetOfGatelndices AS STRING) AS STRING

fGatelndices) > 0 THEN

s, "")

ces

E$(SetOfGatelndices, *;", i))),";",2)

IF TALLY(gaRetailArea(j), TempGate) > 0 THEN
TempRetailArea =

TRIM$(STR$(GetRetailArealndexFromRetailArea(LEFT$(g

EXIT FOR

END IF
NEXT j

IF TempRetailArea = " THEN
ConsoleMessageBox "This should not occu

aRetailArea(j),2))))

r: EMPTY RETAIL AREA has been returned!",

%OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,

END IF

‘if that retail area is not yet in list of

IF TALLY(TempSetOfRetailArealndices, TempRe
TempSetOfRetailArealndices = TempSetOfR

END IF

NEXT i
' PRINT #99,""

IF RIGHT$(TempSetOfRetailArealndices, 1) =";"
TempSetOfRetailArealndices = LEFT$(TempSetO
last semicolon
END IF
OPTI_Determine_EligibleRetailAreasForFlight = T

END FUNCTION 'OPTI_Determine_EligibleRetailAreasFor

FUNCTION OPTI_Determine_RevenueForFlightinSpecificR
AS STRING) AS STRING

LOCAL i AS INTEGER

LOCAL TempRevenue AS DOUBLE
LOCAL TempSetOfRevenues AS STRING
LOCAL TempRetailArea AS STRING
LOCAL TempRetailAreaFactor AS STRING
LOCAL FlightPaxDFfactor AS STRING

LOCAL NoOfRetailAreasInSet AS INTEGER

IF TALLY(SetOfRetailArealndices,";") = 0 AND LE

NoOfRetailAreasinSet = 1

SetOfRetailArealndices = SetOfRetailArealnd
ELSE

NoOfRetailAreasinSet = PARSECOUNT(SetOfReta
END IF

FlightPaxDFfactor = PARSE$(gAllFlightsOnThatDa
REPLACE "," WITH "." IN FlightPaxDFfactor ‘co

eligible retail areas for that flight, add it
tailArea) = 0 THEN
etailArealndices + TempRetailArea + ;"

THEN
fRetailArealndices, LEN(TempSetOfRetailArealndices)

empSetOfRetailArealndices

Flight()

etailArea(BYVAL Flightindex AS STRING, BYVAL SetOfR

N(SetOfRetailArealndices) > 0 THEN
ices +";"
ilArealndices, ";")

y(VAL(Flightindex)), ";", %FIELD_FlightPAXDFfactor)
nvert FlightPaxDFfactor into a decimal value format

-1) ' remove the
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‘ju stin case a comma instead of decimal point is used ("121,6" -->
"121.6")
FOR i = 1 TO NoOfRetailAreasInSet
TempRetailArea = PARSE$(gaRetailArea( VAL(P ARSES$(SetOfRetailArealndices, *;", 1)) ), *;", 1)
TempRetailAreaFactor = GetRetailFactor(Temp RetailArea, gaRF() )
‘formula:
retail revenue per flight =R evenuePerPAX  * NumberOfPax * (FlightPaxDF factor/100)
* DF->RetailFactor ~ * RetailAreaFactor
' =g RevPerPax * %FIELD_PAX_Actual * (%FIELD_Flig htPAXDFfactor /
100) * FILE_DF_RETAIL_FACTOR * %FIELD_RetailAreaFac torActual
' = 6,5 * 233 * (121 ,6/100)
* 34 * 2,7
IF VAL(TempRetailAreaFactor) <> 0 THEN
TempRevenue = ROUND ( _
gRevPerPax * _
VAL(PARSES$(gAll FlightsOnThatDay(VAL(Flightindex)), ";", %FIELD_PAX _Actual)) *
VAL (FlightPaxDFfactor) / 100 * _
gDF_RetailFacto r*_
VAL(TempRetailA reaFactor) ,2)
IF TempRevenue = 0 THEN
ConsoleMessageBox "TempRevenue is Z ERO !!\n" + _
"\nFlightindex: " + Flightindex + _
"\nPAX actual: " + PARSE$(gAllFlightsOnThatDay(VAL(Flightindex)), *;
%FIELD_PAX_Actual) + _
"\nFlightPaxDFfac tor: " + FlightPaxDFfactor + _
“\ngRevPerPax: " + STR$(gRevPerPax) + _
"\ngDF_RetailFact or: " + STR$(gDF_RetailFactor) + _
"\nTempRetailArea Factor: " + TempRetailAreaFactor, _
%OKONLY+%EXCLAMAT IONBOX,"WARNING",%IDI_EXCLAMATION,0
END IF
ELSE
ConsoleM jeBox "This M ge should not occur\n\nRetail Revenue for a flight could not be
calculated!." + _
“\n\nFlight: " + PARS ES$(gAllFlightsOnThatDay(VAL(Flightindex)), *;",
%FIELD_FlightNumber) + ".", %OKONLY+%EXCLAMATIONBOX ,"WARNING",%IDI_EXCLAMATION,O
TempRevenue =0
END IF
TempSetOfRevenues = TempSetOfRevenues + TRI M$(STR$(TempRevenue)) + ;"
NEXT i
IF RIGHT$(TempSetOfRevenues, 1) = ;" THEN
TempSetOfRevenues = LEFT$(TempSetOfRevenues , LEN(TempSetOfRevenues)-1) ' remove the last semic olon

END IF

OPTI_Determine_RevenueForFlightinSpecificRetail

END FUNCTION 'OPTI_Determine_RevenueForFlightinSpec

FUNCTION OPTI_Determine_RevenueForFlightAtSpecificG
AS STRING

LOCAL i AS INTEGER
LOCAL TempGateRevenues AS STRING : TempGateReve

FOR i = 1 TO PARSECOUNT(SetOfGatelndices, ";")

TempGateRevenues = TempGateRevenues + _
OPTI_Determine_Reve
Flightindex, _
TRIM$(STR$(GetRetai
)+

IF GetRetailArealndexFromGatelndex(VAL(PARS
ConsoleMessageBox "GetRetailAreal
"\nSetOfGatelnd

Area = TempSetOfRevenues

ificRetailArea()

ates(BYVAL Flightindex AS STRING, BYVAL SetOfGateln

nues =

nueForFlightinSpecificRetailArea( _
|ArealndexFromGatelndex(VAL(PARSE$(SetOfGatelndices
E$(SetOfGatelndices, ";", i) ) )= 0 THEN

ndexFromGatelndex = 0 !!I" + _
ices: " + SetOfGatelndices,

%OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,

END IF
NEXT i
IF RIGHT$(TempGateRevenues, 1) =";" THEN

TempGateRevenues = LEFT$(TempGateRevenues,
END IF

LEN(TempGateRevenues)-1) ' remove the last semicolo

dices AS STRING)

1))
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OPTI_Determine_RevenueForFlightAtSpecificGates

END FUNCTION 'OPTI_Determine_RevenueForFlightAtSpec

SUB OPTI_Show_ProgressWindow()

LOCAL hBmp AS LONG

LOCAL h, w, hGW AS LONG

h=371
w =755

GRAPHIC WINDOW "Allocating Gates...", LocOfCol(
gVarNumber_3_TimerFunc = hGW

GRAPHIC ATTACH hGW, 0&, REDRAW
GRAPHIC COLOR RGB(0,0,0), RGB(255,255,255)
GRAPHIC CLEAR

GRAPHIC BITMAP LOAD PATH_APPLICATION+"OptiRun_P

GRAPHIC COPY hBmp, 0 TO (1, 1)
GRAPHIC REDRAW

END SUB 'OPTI_Show_ProgressWindow()

SUB OPTI_NoShow_ProgressWindow()

GRAPHIC BITMAP END
GRAPHIC WINDOW END

END SUB 'OPTI_NoShow_ProgressWindow()

FUNCTION OPTI_GateChosen(BYVAL CandidateRetailAreal
INTEGER, BYREF OPTI_GateSet_PerFlight() AS STRING)

‘tries to assign a single flight to a gate with

LOCAL i AS INTEGER

LOCAL j AS INTEGER

LOCAL TimeTo AS INTEGER
LOCAL GroundTime AS INTEGER
LOCAL Flightindex AS INTEGER
LOCAL TestGatelndex AS INTEGER

OPTI_GateChosen =0
Flightindex = VAL(OPTI_GateSet_PerFlight(Curren

IF Flightindex = 363 THEN
DEBUG_PRINT = %TRUE
END IF

‘assure that there is a minimum ground time (at
‘flight plan has a value less than a feasible m

IF VAL(PARSE$(gAlIFlightsOnThatDay(Flightindex)
GroundTime = INT(gDKGA_MinutesAtGateMINIMUM
ELSE
GroundTime = INT(VAL(PARSES$(gAIlIFlightsOnTh
END IF

‘then check whether ground time exeeds max valu
‘and in case it does, take the maximum allowed

TimeTo = TimeFrom + MIN( GroundTime , INT(QDKGA
‘for each gate in Retail Area try an insert of
' startindex=2 because of structure in RetailAr

‘search within eligble gates in that retail are
FOR j = 1 TO PARSECOUNT(OPTI_GateSet_PerFlight(

‘try next gate in retail area
FOR i = 2 TO PARSECOUNT(gaRetailArea(Candid

TestGatelndex = GetGatelndexFromGate(PA

= TempGateRevenues

ificGates

22), LocOfRow(5), w, h TO hGW

rogress.bmp”, w, h TO hBmp

ndex AS INTEGER, BYVAL CurrentFlight AS INTEGER, BY
AS INTEGER

in all possible retail areas

tFlight, 1))

gate) in case the
inimum value

, ", %FIELD_StdGroundTime)) < gDKGA_MinutesAtGate
/5)

atDay(Flightindex), ";", %FIELD_StdGroundTime)) / 5

e from opti parameter file

value

_MinutesAtGateMAXIMUM/5) ) - 1

flight into Matrix

eaDef-File: e.g. "R4;C1;C2;C4;C5;C6;C7,C8;C9;C11;C1
aonly !!!

CurrentFlight, 2), ";")

ateRetailArealndex), ";")

RSE$(gaRetailArea(CandidateRetailArealndex), ";", i
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‘if within eligible gates...
IF TestGatelndex = VAL(PARSE$(OPTI_Gate

‘try an insert...

IF OPTI_GateTimeMatrix_InsertFlight
OPTI_GateChosen = TestGatelndex
‘Transaction handling
INCR gGateTimeMatrix_Transactio
gGateTimeMatrix_Transaction_Sta
gGateTimeMatrix_Transaction_Sta
gGateTimeMatrix_Transaction_Sta
gGateTimeMatrix_Transaction_Sta
EXIT FUNCTION

ELSE
"--- trying next eligible gate
EXIT FOR ‘(i.e. exit i)

END IF 'InsertFlight

END IF ‘TestGatelndex = VAL(PARSE$(OPTI
NEXT i
NEXT j

END FUNCTION 'OPTI_GateChosen()

SUB OPTI_GateTimeMatrix_Transaction_Start()

gGateTimeMatrix_Transaction_Stack_Counter = 0
RESET gGateTimeMatrix_Transaction_Stack()

END SUB 'OPTI_GateTimeMatrix_Transaction_Start()

SUB OPTI_GateTimeMatrix_Transaction_Commit()

‘this commit is implemented for INSERTIONS ONLY

‘actually almost nothing needs to be done in th
‘because flights are inserted for real and no m

‘it is different with commit of deletions and w

gGateTimeMatrix_Transaction_Stack_Counter = 0
RESET gGateTimeMatrix_Transaction_Stack()

END SUB 'OPTI_GateTimeMatrix_Transaction_Commit()

SUB OPTI_GateTimeMatrix_Transaction_Rollback()

‘this rollback is implemented for INSERTIONS ON
‘a rollback will clean up space in matrix (-->

LOCAL i AS INTEGER
LOCAL DebugsString AS STRING

IF gGateTimeMatrix_Transaction_Stack_Counter =

ConsoleMessageBox "ROLLBACK not possible
"gGateTimeMatrix_Transa
%OKONLY+%EXCLAMATIONBO
ELSE

'in case the first insert trial was not pos
‘thus it needs to be 2, in order to rollbac

FOR i =1 TO gGateTimeMatrix_Transaction_St

IF OPTI_GateTimeMatrix_RemoveFlight( gGa
gGa
gGa
gGa

Set_PerFlight(CurrentFlight, 2), ";", j)) THEN

(Flightindex, TestGatelndex, TimeFrom, TimeTo, %FAL

n_Stack_Counter

ck(gGateTimeMatrix_Transaction_Stack_Counter, 1)
ck(gGateTimeMatrix_Transaction_Stack_Counter, 2)
ck(gGateTimeMatrix_Transaction_Stack_Counter, 3)
ck(gGateTimeMatrix_Transaction_Stack_Counter, 4)

(> NEXT j) -—-

_GateSet_PerFlight(CurrentFlight, 2), ";", j))

is routine,
ore explicit commit is necessary

ill be programmed when it becomes necessary

Ly!
free the gates)

0 THEN

because no transactions recorded.\n" + _
ction_Stack_Counter =0 !!!", _
X,"WARNING",%IDI_EXCLAMATION,0

sible, the gGateTimeMatrix_Transaction_Stack_Counte
k that trial

ack_Counter

teTimeMatrix_Transaction_Stack(i, 1), _
teTimeMatrix_Transaction_Stack(i, 2), _
teTimeMatrix_Transaction_Stack(i, 3), _
teTimeMatrix_Transaction_Stack(i, 4) )= %FALSE
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Flightindex
TestGatelndex
TimeFrom
TimeTo

risl

THEN
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ConsoleMessageBox “There is a inc

"\nFlightindex
"\nGatelndex

“\nTimeFrominde

“\nTimeTolndex

%OKONLY+%EXCLAM

EXIT SUB

END IF

NEXT i

END IF

END SUB 'OPTI_GateTimeMatrix_Transaction_Rollback()

FUNCTION OPTI_DependendGatelsFree(BYVAL Gate AS INT

LOCAL i AS INTEGER
LOCAL j AS INTEGER
LOCAL TestGate_1 AS STRING
LOCAL TestGate_2 AS STRING

LOCAL NumberOfDependencies AS INTEGER

NumberOfDependencies = 36

DIM DependendGatePair(1 TO NumberOfDependencies

' --- no parallel at all ---
DependendGatePair(1) = "B9;B41"
DependendGatePair(2) = "B19;B20"
DependendGatePair(3) = "E10;E23"
DependendGatePair(4) = "E11;E24"
DependendGatePair(5) = "E12;E25"
DependendGatePair(6) = "E13;E26"

' --- 20-30 min. buffer ---
DependendGatePair(7) = "A4;A5"
DependendGatePair(8)
DependendGatePair(9)
DependendGatePair(10) = "B2;B5"
DependendGatePair(11) = "B3;B4"
DependendGatePair(12) = "B6;B7"
DependendGatePair(13) = "B8;B9"
DependendGatePair(14) = "D40;D50"
DependendGatePair(15) = "D41;D51"
DependendGatePair(16) = "D42;D52"
DependendGatePair(17) = "D43;D53"
DependendGatePair(18) = "D44;D54"

' --- only in case of both bus gates ---
DependendGatePair(19) = "A11;A51"
DependendGatePair(20) = "A12;A52"
DependendGatePair(21) = "A13;A53"
DependendGatePair(22) = "Al14;A54"
DependendGatePair(23) = "A15;A55"
DependendGatePair(24) = "A16;A56"
DependendGatePair(25) = "A17;A57"
DependendGatePair(26) = "A18;A58"

DependendGatePair(27) = "A19;A59"
DependendGatePair(28) = "A20;A60"
DependendGatePair(29) = "A21;A61"
DependendGatePair(30) = "A22;A62"
DependendGatePair(31) = "A23;A63"
DependendGatePair(32) = "A25;A65"
DependendGatePair(33) = "E10;E11"

DependendGatePair(34) = "E21;E22"
DependendGatePair(35) = "E23;E24"
DependendGatePair(36) = "E25;E26"

' --- only in case of both bus gates ---
'Al11;A51;30;BB
'A12;A52;30;BB
'A13;A53;30;BB
'Al4;A54;30;BB
'A15;A55;30;BB
'A16;A56;30;BB
'Al7;A57;30;BB
'A18;A58;30;BB
'A19;A59;30;BB
'A20;A60;30;BB
'A21;A61;30;BB
'A22;A62;30;BB
'A23;A63;30;BB
'A25;A65;30;BB
'A51;A11;30;BB
'A52;A12;30;BB
'A53;A13;30;BB

'A4;A5;30;XX
'B1;B3;20;XX
'B1;B4;20;XX
'B2;B5;20;XX
'B3;B4;20;XX
'B6;B7;20;XX
'B8;B9;20;XX
'D40;D50;30;
'D41;D51;30;
'D42;D52;30;
'D43;D53;30;
'D44,D54,30;

onsistency problem in ROLLBACK.\nCheck programming codel\n" + _
" + STR$(gGateTimeMatrix_Transaction_Stack(i, 1)) +_
" + STR$(gGateTimeMatrix_Transaction_Stack(i, 2)) +_

x " + STR$(gGate TimeMatrix_Transaction_Stack(i, 3)) +_

" + STR$(gGateTimeMatrix_Transaction_Stack(i, 4)) ,
ATIONBOX,"WARNING",%IDI_EXCLAMATION,0

EGER, BYVAL TimeFrom AS INTEGER) AS INTEGER

) AS STRING

XX
XX
XX
XX
XX
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'A54;A14,30;BB
'A55;A15;30;BB
'A56;A16;30;BB
'A57,A17,30;BB
'A58;A18;30;BB
'A59;A19;30;BB
'A60;A20;30;BB
'A61;A21;30;BB
'A62;A22;30;BB
'A63;A23;30;BB
'A65;A25;30;BB
'E10;E11;20;BB
'E11;E10;20;BB
'E21,E22;20;BB
'E22;E21;20;BB
'E23;E24,20;BB
'E24,E23;20;BB
'E25;E26;20;BB
'E26,E25;20;BB

OPTI_DependendGatelsFree = %TRUE
FOR i = 1 TO NumberOfDependencies

IF OPTI_Geno2Pheno_Gate(TRIM$(STR$(Gate)))
OPTI_Geno2Pheno_Gate(TRIM$(STR$(Gate)))

FOR j = 1 TO NumberOfDependencies

TestGate_1 = PARSES$(DependendGatePa
TestGate_2 = PARSES$(DependendGatePa

IF OPTI_Geno2Pheno_Gate(TRIM$(S

IF gGateTime_Matrix(TimeFro
gGateTime_Matrix(TimeFr
gGateTime_Matrix(TimeFr
‘dependend gate is occu
OPTI_DependendGatelsFre
EXIT FUNCTION

END IF

END IF
IF OPTI_Geno2Pheno_Gate(TRIM$(S
IF gGateTime_Matrix(TimeFro
gGateTime_Matrix(TimeFr
gGateTime_Matrix(TimeFr
‘dependend gate is occu
OPTI_DependendGatelsFre
EXIT FUNCTION
END IF
END IF
NEXT j
END IF
NEXT i

END FUNCTION 'OPTI_DependendGatelsFree()

FUNCTION OPTI_lIsValidRACombi(BYVAL TempRAs AS STRIN

LOCAL i AS INTEGER
OPTI_IsValidRACombi = %TRUE
‘test each possible retail area
FOR i = 1 TO (UBOUND(gRetailAreaNumberOfFreeGat
‘only if the tested retail area is in solut
IF TALLY(TempRAs, TRIM$(STR$(i)) ) > 0 THEN
‘count how many occurances and check wh
IF TALLY(TempRAs, TRIM$(STR$())) ) > gR
OPTI_IsValidRACombi = %FALSE
EXIT FUNCTION
END IF
END IF
NEXT i

END FUNCTION 'OPTI_IsValidRACombi()

= PARSE$(DependendGatePair(i),";",1) OR _
= PARSE$(DependendGatePair(j),";",2) THEN

ir(),";",1)

ir(),"".2)

TR$(Gate))) = TestGate_1 THEN

m, VAL(OPTI_Pheno2Geno_Gate(TestGate_2) ) ) <> %NoF
om, VAL(OPTI_Pheno2Geno_Gate(TestGate_2)) ) <> %Buf
om, VAL(OPTI_Pheno2Geno_Gate(TestGate_2)) ) <> %Blo
pied

e = %FALSE

TR$(Gate))) = TestGate_2 THEN

m, VAL(OPTI_Pheno2Geno_Gate(TestGate_1) ) ) <> %NoF
om, VAL(OPTI_Pheno2Geno_Gate(TestGate_1)) ) <> %Buf
om, VAL(OPTI_Pheno2Geno_Gate(TestGate_1)) ) <> %Blo

pied
e = %FALSE

G, BYREF OPTI_GateSet_PerFlight() AS STRING) AS INT

es())-1)

ion string

ether too many
etailAreaNumberOfFreeGates(i) THEN
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SUB OPTI_DumpDailyPlanintoFile(BYVAL CurrentDay AS STRING)

LOCAL i AS LONG
LOCAL DateTimeStamp AS STRING

DateTimeStamp = TIME$
REPLACE ANY ":" WITH "-" IN DateTimeStamp
DateTimeStamp = DATE$ + "_" + DateTimeStamp

OPEN PATH_SCENARIOS + $FILE_OPTIPLAN +"_" + Cu rrentDay + “_" + DateTimeStamp + ".txt" FOR OUTPUT
FOR i = 1 TO UBOUND(gAllFlightsOnThatDay())
PRINT #2, gAllFlightsOnThatDay(i) + ";" + U SINGS("*0##" i)
NEXT i
CLOSE #2

END SUB 'OPTI_DumpDailyPlanIntoFile()

SUB OPTI_DumpDailyAllocintoFile(BYVAL CurrentDay AS STRING)

LOCAL i AS LONG

LOCAL j AS LONG

LOCAL DateTimeStamp AS STRING
LOCAL RevPerPax AS CUR

LOCAL DF_RetailFactor AS STRING
LOCAL OpsDataLine AS STRING
LOCAL TempGateName AS STRING

OPEN FILE_DF_RETAIL_FACTOR FOR INPUT AS #2 'File with DF->RetailFactor value

'START: read DF->RetailFactor for later use ---

WHILE NOT EOF(2)

LINE INPUT #2, OpsDataLine

‘the first non-comment-line in file is to b e the DF_RetailFactor value
IF LEFT$(OpsDatalLine,2) <> "//* THEN 'no co mment line in data file
REPLACE "," WITH "." IN OpsDataLine 'ju stin case a comma instead of decimal point is used
"3.40")

DF_RetailFactor = OpsDataLine
END IF
WEND 'EOF(2)

CLOSE #2

'END: read DF->RetailFactor later use ---------

DateTimeStamp = TIME$

REPLACE ANY ":" WITH "-" IN DateTimeStamp

DateTimeStamp = DATE$ + "_" + DateTimeStamp

OPEN PATH_SCENARIOS + $FILE_OPTIALLOC +" "+ C urrentDay +"_" + DateTimeStamp + ".txt" FOR OUTPUT

‘write header with scenario parameters

'/l Minimum GroundTime FOR an A/C AT gate inste ad OF SGT
'/ use full 5 minute values (multiples OF 5) o nly

‘Il sample value: 60

'MinutesAtGateMINIMUM;90

'/l Maximum GroundTime FOR an A/C AT gate inste ad OF SGT
‘Il use full 5 minute values (multiples OF 5) o nly

'/l sample value: 120

‘MinutesAtGateMAXIMUM;180

'/l Buffer time between aircraft USING the same gate
'/ use full 5 minute values (multiples OF 5) o nly
'‘BufferTimeAtGate;20

PRINT #2, "Description of Scenario:"

PRINT #2, "enememmmememnmemens
PRINT #2,""

PRINT #2, "MinutesAtGateMINIMUM =" + TRIM$(STR $(gDKGA_MinutesAtGateMINIMUM))
PRINT #2, "MinutesAtGateMAXIMUM =" + TRIM$(STR $(gDKGA_MinutesAtGateMAXIMUM))
PRINT #2, "BufferTimeAtGate ="+ TRIM$(STR $(gBufferintervals*5))

PRINT #2,""

PRINT #2, "DF-Revenue per PAX =" + TRIM$(STR$( gRevPerPax))

PRINT #2, "DF->Retail-Factor =" + DF_RetailFa ctor

AS #2

("3,40" >

AS #2
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PRINT #2,""

PRINT #2, "Retail Area factors:"

FOR i = 1 TO UBOUND(gaRF())
IF gaRF(i,1) <> " THEN

PRINT #2, gaRF(i,1) + " =" + gaRF(i,2)

END IF

NEXT i

PRINT #2,""

PRINT #2, "Gate Allocation:"

PRINT #2, "--mnmmmmmmmeee "

PRINT #2,""

‘headline with gates
PRINT #2, "---:";
FOR i = 1 TO gNumberOfGates
TempGateName = OPTI_Geno2Pheno_Gate(STR$(i)

)
PRINT #2, SPACE$(4-LEN(TempGateName)) + Tem pGateName +"|";

NEXTi
PRINT #2,""

‘allocation in each interval
FORi=1TO 288
PRINT #2, USINGS$("###",i) + ": ",
FOR j = 1 TO gNumberOfGates
PRINT #2, USING$("####",gGateTime_Matri x@i, N+
NEXT j
PRINT #2,""
NEXT i

CLOSE #2

END SUB 'OPTI_DumpDailyAllocintoFile()

SUB OPTI_Report()

‘select file to report on

‘test for correct format

‘for each record in file (grouped by retail are a, day of week)
' actual pax

revenue actual

revenue seasonal plan

revenue opti

count for invalid entries found

‘write result (header & detail)
‘header:

' date of report

' dates of data

' opti parameters

‘detai

' MON TUE WED THU FRI SAT SUN | WEEK
' R1
' R2

R3
' R4
' R5

' MON TUE WED THU FRI SAT SUN | WEEK

R1
' R2
' R3
' R4
' R5
' R6
R7

Py
m
<
m
=4
C
m
T
=
>
z

MON TUE WED THU FRI SAT SUN | WEEK

" R1 |
" R2 |
" R3 |
" R4 |
" R5 |

R6 |

thu  fri sat sun total

SUMmon tue wed thu fri sat sun total
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R7

SUMmon tue wed thu fri

MON TUE WED THU FRI
R1
R2
' R3
' R4
R5
' R6
R7

SUMmon tue wed thu fri

'AVG TOTAL REVENUE PER DEPARTING PAX

'ACTUAL = nnn
'PLAN =nnn
'OPTI =nnn

(Y o1 -\=7-N o] NI ———

LOCAL IFileOpened AS LONG

LOCAL ReportFile AS STRING

LOCAL nFlags AS LONG : nFlags = 0

LOCAL IResult AS LONG : IResult = hConsoleWindo
LOCAL i AS INTEGER

LOCAL j AS INTEGER

DIM ReportDataLine(1 TO 10) AS STRING 'a REDI
LOCAL NumberOfRecords AS LONG

LOCAL CurrentRecord AS LONG

LOCAL AllRetailAreas AS STRING
LOCAL IValueFound AS INTEGER

DIM PAX_ACTUAL_RA(1 TO 9, 1 TO 8) AS LONG
total of weekday

DIM PAX_SEASON_RA(1TO 9,1 TO 8) AS LONG
total of weekday

DIM PAX_OPTI_RA(1 TO 9, 1 TO 8) AS LONG
total of weekday

DIM Revenue_ ACTUAL_RA(1 TO 9, 1 TO 8) AS DOUBLE
total of weekday

DIM Revenue_SEASON_RA(1 TO 9, 1 TO 8) AS DOUBLE
total of weekday

DIM Revenue_OPTI_RA(1 TO 9, 1 TO 8) AS DOUBLE
total of weekday

DIM RA_Counter(1 TO 7) AS LONG
LOCAL SumRevenue AS DOUBLE

"= ROUTINE ------mmmmmeemmmmmmme e
CALL LogEntry(FUNCNAMES, "START")

"--- choose file to report on ---

ReportFile =

IFileOpened = OpenFileDialog( IResult, _
"CHOOSE SOURCE
ReportFile, _
PATH_APPLICATIO
e 4
"t
nFlags)

FOR i = 1 TO LEN(ReportFile)
IF ASC(MID$(ReportFile, i, 1)) = 0 THEN
ReportFile = LEFT$(ReportFile, i-1)
END IF
NEXT i

‘read data once into array for (multiple) later

OPEN ReportFile FOR INPUT AS #1

FILESCAN #1, RECORDS TO NumberOfRecords
REDIM ReportDataLine(1 TO NumberOfRecords) AS S
LINE INPUT #1, ReportDataLine() TO NumberOfReco
CLOSE #1

IF PARSECOUNT(ReportDataLine(1), ";") <> %Numbe

ConsoleMessageBox "This seems to be a fil

SAT SUN | WEEK

M will be done below

'1.7=RAs/8=total /9 =else //1..7 =
'1.7=RAs/8=total /9 =else //1..7=

'1.7=RAs/8=total /9 =else //1..7 =

'1.7=RAs/8=total /9 =else //1..7 =
'1.7=RAs/8=total /9 =else //1..7=

'1.7=RAs/8=total /9=else //1..7=

' parent window

FILE", _ 'caption
' filename
N, _ ' start directory

' filename filter
' default extension
' flags

use

TRING
rds

rOfGLOBALsUsed THEN

e with incorrect format!\n\nReporting is discontinu

%OKONLY+%EXCLAMATIONBOX,"WARNING",%IDI_EXCLAMATION,

ELSE

MON
MON

MON

MON
MON

MON

ed.",
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‘for simplicity reasons the following code
‘@@ @ change here to more generic code

AllRetailAreas = "R1;R2;R3;R4;R5;R6;R7"

ProgressBoxShow %NOCANCEL, 1,%CONSOLE_CENTE
NumberOfRecords))+ " Records.", "Processing file...

FOR CurrentRecord = 1 TO NumberOfRecords

'--- sum-up according to retail areas a

IValueFound = %FALSE
FOR i =1 TO PARSECOUNT(AlIRetailAreas,
IF PARSES$(AlIRetailAreas, ";", i) =
%FIELD_RetailAreaActual) THEN

PAX_ACTUAL_RA(i,VAL(PARSE$(Repo
PAX_ACTUAL_RA(i,VAL(PARSE$(ReportDatalLine(CurrentRe

VAL(PARSE$(ReportDataLine(CurrentRecord), ";", %FIE

PAX_ACTUAL_RA(8,VAL(PARSES$(Repo
PAX_ACTUAL_RA(8,VAL(PARSE$(ReportDatalLine(CurrentRe

VAL(PARSE$(ReportDataline(CurrentRecord), ";", %FIE
PAX_ACTUAL_RA(i,8) = PAX_ACTUAL
%FIELD_PAX_Actual))

PAX_ACTUAL_RA(8,8) = PAX_ACTUAL
%FIELD_PAX_Actual))

Revenue_ACTUAL_RA(i,VAL(PARSES$(
Revenue_ACTUAL_RA(i,VAL(PARSE$(ReportDataline(Curre
VAL(PARSE$(ReportDataLine(CurrentRecord), ";", %FIE

Revenue_ACTUAL_RA(8,VAL(PARSES$(
Revenue_ACTUAL_RA(8,VAL(PARSE$(ReportDataLine(Curre

VAL(PARSES$(ReportDataLine(CurrentRecord), ";", %FIE
Revenue_ACTUAL_RA(i,8) = Revenu
%FIELD_RetailRevenueActual))
Revenue_ACTUAL_RA(8,8) = Revenu
%FIELD_RetailRevenueActual))
END IF
IF PARSE$(AlIRetailAreas, ";", i) =
%FIELD_RetailAreaSeason) THEN

‘for comparison reason add PAX_

PAX_SEASON_RA(i,VAL(PARSES$(Repo
PAX_SEASON_RA(i,VAL(PARSES$(ReportDataLine(CurrentRe

VAL(PARSE$(ReportDataline(CurrentRecord), ";", %FIE

PAX_SEASON_RA(8,VAL(PARSES$(Repo
PAX_SEASON_RA(8,VAL(PARSE$(ReportDataline(CurrentRe

VAL(PARSE$(ReportDataLine(CurrentRecord), ";", %FIE

PAX_SEASON_RA(i,8) = PAX_SEASON
%FIELD_PAX_Actual))

PAX_SEASON_RA(8,8) = PAX_SEASON
%FIELD_PAX_Actual))

Revenue_SEASON_RA(i,VAL(PARSES$(
Revenue_SEASON_RA(i,VAL(PARSES$(ReportDataLine(Curre

VAL(PARSE$(ReportDataLine(CurrentRecord), ";", %FIE

Revenue_SEASON_RA(8,VAL(PARSES$(
Revenue_SEASON_RA(8,VAL(PARSE$(ReportDataLine(Curre

VAL(PARSE$(ReportDataline(CurrentRecord), ";", %FIE
Revenue_SEASON_RA(i,8) = Revenu

%FIELD_RetailRevenueSeason))
Revenue_SEASON_RA(8,8) = Revenu

%FIELD_RetailRevenueSeason))

END IF

assumes the FRA-specific situation of 7 Retail Area

R, %CONSOLE_CENTER, "Processing "+TRIMS(USING$("###
" %FALSE

nd day of week --

")

PARSES$(ReportDataLine(CurrentRecord), ;"
rtDataLine(CurrentRecord), ";", %FIELD_DayOfWeek)))
cord), ";", %FIELD_DayOfWeek))) + _

LD_PAX_Actual))

rtDataLine(CurrentRecord), ;", %FIELD_DayOfWeek)))
cord), ";", %FIELD_DayOfWeek))) + _

LD_PAX_Actual))
_RA(i,8) + VAL(PARSE$(ReportDatalLine(CurrentRecord)

_RA(8,8) + VAL(PARSES$(ReportDataLine(CurrentRecord)

ReportDataLine(CurrentRecord), ";", %FIELD_DayOfWee
ntRecord), ";", %FIELD_DayOfWeek))) + _

LD_RetailRevenueActual))

ReportDataLine(CurrentRecord), ";", %FIELD_DayOfWee
ntRecord), ";", %FIELD_DayOfWeek))) + _

LD_RetailRevenueActual))
e_ACTUAL_RA(j,8) + VAL(PARSES$(ReportDataLine(Curren

e_ACTUAL_RA(8,8) + VAL(PARSE$(ReportDataLine(Curren

PARSES$(ReportDataLine(CurrentRecord), ;"

Actual and NOT PAX_Season !!!

rtDataLine(CurrentRecord), ;", %FIELD_DayOfWeek)))
cord), ";", %FIELD_DayOfWeek))) + _

LD_PAX_Actual))

rtDataLine(CurrentRecord), ";", %FIELD_DayOfWeek)))
cord), ";", %FIELD_DayOfWeek))) + _

LD_PAX_Actual))

_RA(i,8) + VAL(PARSE$(ReportDataLine(CurrentRecord)

_RA(8,8) + VAL(PARSES$(ReportDatalLine(CurrentRecord)

ReportDataLine(CurrentRecord), ";", %FIELD_DayOfWee
ntRecord), ";", %FIELD_DayOfWeek))) + _

LD_RetailRevenueSeason))

ReportDataLine(CurrentRecord), *;", %FIELD_DayOfWee
ntRecord), ";", %FIELD_DayOfWeek))) + _

LD_RetailRevenueSeason))
e_SEASON_RA(i,8) + VAL(PARSE$(ReportDataLine(Curren

e_SEASON_RA(8,8) + VAL(PARSE$(ReportDataLine(Curren

s (RL.R7) II!

HHHE R

k) =

k) =

tRecord), ";",

tRecord), ";",

k) =

K)) =

tRecord), ";",

tRecord), ";",
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IF PARSES$(AllRetailAreas, ";", i) =
THEN

‘for comparison reason add PAX_

PAX_OPTI_RA(i,VAL(PARSES$(Report
PAX_OPTI_RA(i,VAL(PARSE$(ReportDataLine(CurrentReco

VAL(PARSE$(ReportDataLine(CurrentRecord), ";", %FIE
PAX_OPTI_RA(8,VAL(PARSES$(Report

PAX_OPTI_RA(8,VAL(PARSES$(ReportDataLine(CurrentReco

VAL(PARSE$(ReportDataLine(CurrentRecord), ";", %FIE

PAX_OPTI_RA(i,8) = PAX_OPTI_RA(
%FIELD_PAX_Actual))

PAX_OPTI_RA(8,8) = PAX_OPTI_RA(
%FIELD_PAX_Actual))

Revenue_OPTI_RA(i,VAL(PARSES$(Re
Revenue_OPTI_RA(i,VAL(PARSES$(ReportDataLine(Current

VAL(PARSE$(ReportDataline(CurrentRecord), ";", %FIE
Revenue_OPTI_RA(8,VAL(PARSES$(Re
Revenue_OPTI_RA(8,VAL(PARSES$(ReportDataLine(Current

VAL(PARSE$(ReportDataLine(CurrentRecord), ";", %FIE

Revenue_OPTI_RA(i,8) = Revenue_
%FIELD_RetailRevenueOpti))

Revenue_OPTI_RA(8,8) = Revenue_
%FIELD_RetailRevenueOpti))

INCR RA_Counter(i)

END IF

‘IValueFound = %TRUE
‘EXIT FOR

NEXT i

! IF IValueFound = %FALSE THEN

! PAX_ACTUAL_RA(9,8) = PAX_ACTUAL_RA
%FIELD_PAX_Actual))

! Revenue_ACTUAL_RA(9,8) = Revenue_A
%FIELD_RetailRevenueActual))

! Revenue_SEASON_RA(9,8) = Revenue_S
%FIELD_RetailRevenueSeason))

! Revenue_OPTI_RA(9,8) = Revenue_OPT
%FIELD_RetailRevenueOpti))

! END IF

ProgressBoxUpdate INT(CurrentRecord/Nu

NEXT CurrentRecord

ProgressBoxHide

OPEN PATH_APPLICATION+$FILE_DEBUG FOR OUTPU

'--- header ----------msememmemnaeeeeeee

PRINT #99, "Report generated on " + DATES$ +
PRINT #99, "Filename : " + ReportFile

PRINT #99, STRING$(80,"-")

PRINT #99, " "

PRINT #99, " "

s (=] =T
FORiI=1TO9

IF i=8 THEN

PRINT #99, STRING$(80, "-")
END IF
PRINT #99, "PAX (ACTUAL) Retail Area
PAX_ACTUAL_RA(i,8));
PRINT #99, " i.e. per day -->";

FORj=1TO7
PRINT #99, USINGS("### ##t# ###", PA

PARSE$(ReportDataLine(CurrentRecord), ";", %FIELD_

Actual and NOT PAX_Opti !!!

DataLine(CurrentRecord), ";", %FIELD_DayOfWeek))) =
rd), ;", %FIELD_DayOfWeek))) + _

LD_PAX_Actual))

DataLine(CurrentRecord), ";", %FIELD_DayOfWeek))) =
rd), ";", %FIELD_DayOfWeek))) + _

LD_PAX_Actual))

i,8) + VAL(PARSES$(ReportDataLine(CurrentRecord), ;

8,8) + VAL(PARSE$(ReportDataLine(CurrentRecord), ";

portDataLine(CurrentRecord), ";", %FIELD_DayOfWeek)
Record), ";", %FIELD_DayOfWeek))) + _

LD_RetailRevenueOpti))

portDataLine(CurrentRecord), ";", %FIELD_DayOfWeek)
Record), ";", %FIELD_DayOfWeek))) + _
LD_RetailRevenueOpti))

OPTI_RA(i,8) + VAL(PARSES$(ReportDataLine(CurrentRec

OPTI_RA(8,8) + VAL(PARSE$(ReportDataLine(CurrentRec

(9,8) + VAL(PARSES$(ReportDataLine(CurrentRecord),
CTUAL_RA(9,8) + VAL(PARSES$(ReportDataLine(CurrentRe
EASON_RA(9,8) + VAL(PARSE$(ReportDataLine(CurrentRe

I_RA(9,8) + VAL(PARSES$(ReportDataLine(CurrentRecord

mberOfRecords*100)

T AS #99

"at" + TIMES$

S TRIMS(STRS(0)); " = *; USINGS(" 4 ## #4"

X_ACTUAL_RA()); "™

RetailAreaOpti)

ord)

ord)

cord),

cord), ";",

)
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NEXT j
PRINT #99, " "

NEXT i

PRINT #99, " "
PRINT #99, " "

FORi=1TO9

IF i=8 THEN
PRINT #99, STRING$(80, "-")
END IF

PRINT #99, "PAX (SEASON) Retail Area
PAX_SEASON_RA(i,8));
PRINT #99, " i.e. per day -->";

FORj=1TO7

PRINT #99, USINGS("### #t# ###", PA
NEXT j
PRINT #99, " "

NEXT i

PRINT #99, " "
PRINT #99, " "

FORi=1TO9

IF i=8 THEN
PRINT #99, STRING$(80, "-")
END IF

PRINT #99, "PAX (OPTI) Retail Area
PRINT #99, " i.e. per day -->";

FORj=1TO7

PRINT #99, USINGS("### #th ###", PA
NEXT j
PRINT #99, " "

NEXT i

PRINT #99, " "
PRINT #99, " "

FORi=1TO9

IF i=8 THEN
PRINT #99, STRING$(80, "-")
END IF

PRINT #99, "Revenue (ACTUAL) Retail Are
Revenue_ACTUAL_RA(i,8));
PRINT #99, " i.e. per day -->";

FORj=1TO7

PRINT #99, USINGS("#i# ## it #ith.
NEXT j
PRINT #99, " "

NEXT i

PRINT #99, " "
PRINT #99, " "

FORi=1TO9

IF i=8 THEN
PRINT #99, STRING$(80, "-")
END IF

PRINT #99, "Revenue (SEASON) Retail Are
Revenue_SEASON_RA(i,8));
PRINT #99, " i.e. per day -->";

FORj=1TO7

PRINT #99, USINGS("## #i# #itH #ith.
NEXT
PRINT #99, " "

S TRIMS(STRS(0)); " = *; USINGS(" 48 ## #4"

X_SEASON_RA(i})); ;"

" TRIMS(STRS(D)); " = "; USINGS("## it #it", PA

X_OPTI_RA(.j)); "

a: " TRIMS(STRS(0)); = "; USINGS(“sith ##, tith ##

##", Revenue_ACTUAL_RA(,j)); ;"

a: " TRIMS(STR$()); " = "; USINGS("#t#, itk ittt #4

##", Revenue_SEASON_RAC(,))); ";";
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NEXT i

PRINT #99, " "
PRINT #99, " "

FORi=1TO9

IF i=8 THEN
PRINT #99, STRING$(80, "-")
END IF

PRINT #99, "Revenue (OPTI) Retail Are
Revenue_OPTI_RA(i,8));
IFi>=1 AND i<8 THEN
PRINT #99, "Flights="; USING$("####
END IF
PRINT #99, " i.e. per day -->";

FORj=1TO7

PRINT #99, USINGS("#i# ##, #it# #th.
NEXT j
PRINT #99, " "

NEXT i

CLOSE #99

SHELL "notepad.exe " + PATH_APPLICATION+$FI

END IF

CALL LogEntry(FUNCNAMES, "END")

END SUB 'OPTI_Report()

SUB OPTI_Avoid_RetailArea_PAX_OverLoad(BYVAL Timeln

LOCAL AllRetailAreas AS STRING
LOCAL RA_MaxPAX AS STRING
LOCAL RA_CurrentPAX AS LONG
LOCAL i AS INTEGER

‘for simplicity reasons the following code assu

'@@@ change here to more generic code
AllRetailAreas = "R1;R2;R3;R4;R5;R6;R7"
'RA_MaxPAX = "10220;1675;5226;1141;5638;1380;40
'RA_MaxPAX = "10220;1675;5226;1141;5638;1380;40
RA_MaxPAX = "10998;2813;7251;2541;5639;1380;404

FOR i = 1 TO PARSECOUNT(AlIRetailAreas, ";")

RA_CurrentPAX = OPTI_Determine_RetailArea_P
IF RA_CurrentPAX > VAL(PARSE$(RA_MaxPAX, "

ConsoleMessageBox "PAX LOAD is TOO HIG
"Time Interval: "
"Retail Area Index
"PAX (max) ="
"PAX (current) ="
%OKONLY+%EXCLAMATI

IF Timelnterval < 288 THEN
‘block all gates in this retail are
CALL OPTI_BlockGatesInRetailArealnT
END IF
END IF

NEXT i

END SUB 'OPTI_Avoid_RetailArea_PAX_OverlLoad()

a: " TRIMS(STRS(0)); = "; USINGS(“sit# i, tith ##

", RA_Counter(i));

##", Revenue_OPTI_RA(i,))); ";";

LE_DEBUG

terval AS INTEGER)

mes the FRA-specific situation of 7 Retail Areas (R

41" ‘'implies 1.5 sqm per pax
41" ‘'implies 1.5 sqm per pax
1" ‘implies 1.5 sqm per pax after re-definition o

AX_Load(i, Timelnterval)
;i) THEN

HIMn\n" + _

+ STR$(Timelnterval) + "\n" + _

:"+ STR$(i) +"\n" + _

+ PARSE$(RA_MaxPAX, ";"i) + "\n" + _

+ STR$(RA_CurrentPAX) + "\n", _
ONBOX,"WARNING",%IDI_EXCLAMATION,0

a for the next time interval
imelnterval(i, Timelnterval+1)

#.H##",

1.R7) Il

fR2 and R3
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FUNCTION OPTI_Determine_RetailArea_PAX_Load(BYVAL R
LOCAL RelativeGatelndex AS INTEGER
LOCAL Gatelndex AS INTEGER
LOCAL Flightindex AS INTEGER
LOCAL TempTotalPAX AS LONG
TempTotalPAX =0

‘for all gates in retail area
FOR RelativeGatelndex = 2 TO PARSECOUNT(gaRetai

Gatelndex = VAL(OPTI_Pheno2Geno_Gate(PARSE$
Flightindex = gGateTime_Matrix(Timelnterval
‘if there is a flight, then sum up the PAX
IF Flightindex <> %NoFlightValue AND _
Flightindex <> %BufferValue AND _
Flightindex <> %BlockValue THEN

TempTotalPAX = TempTotalPAX + VAL(P

END IF
NEXT RelativeGatelndex

OPTI_Determine_RetailArea_PAX_Load = TempTotalP

END FUNCTION 'OPTI_Determine_RetailArea_PAX_Load()

SUB OPTI_BlockGatesInRetailArealnTimelnterval(BYVAL

LOCAL RelativeGatelndex AS INTEGER

LOCAL Gatelndex AS INTEGER

‘for all gates in retail area

FOR RelativeGatelndex = 2 TO PARSECOUNT(gaRetai
Gatelndex = VAL(OPTI_Pheno2Geno_Gate(PARSE$
‘if gate is not yet occupied, block it
IF gGateTime_Matrix(Timelndex, Gatelndex) =

gGateTime_Matrix(Timelndex, Gatelndex)

END IF

NEXT RelativeGatelndex

END SUB 'OPTI_BlockGatesInRetailArealnTimelnterval(

FUNCTION OPTI_Determine_MaxTheoRevenue(BYREF OPTI_G
OPTI_NumberOf_Total_FlightsToBeAllocatedInTimelnter

LOCAL i AS INTEGER
LOCAL j AS INTEGER
LOCAL k AS INTEGER
LOCAL TrialVal AS SINGLE
LOCAL TrialRA AS STRING

LOCAL IRA_found AS INTEGER

LOCAL NumberOfRAs AS INTEGER
DIM RA_sorted(1 TO 7, 1 TO 2) AS STRING 'REDIM b

LOCAL TempRevenue AS DOUBLE
LOCAL TempRACombi AS STRING

NumberOfRAs = 0
'sort RA factors

FOR i =1 TO UBOUND(gaRF())
IF gaRF(i,1) <> " THEN
INCR NumberOfRAs
END IF
NEXT i

'+++ REDIM +++ REDIM +++ REDIM +++ REDIM +++ RED
REDIM RA_sorted(1 TO NumberOfRAs, 1 TO 2) AS STR
'+++ REDIM +++ REDIM +++ REDIM +++ REDIM +++ RED

FOR i = 1 TO NumberOfRAs
TrialVal = VAL(gaRF(i,2))
TrialRA = gaRF(i,1)

A_Index AS INTEGER, BYVAL Timelnterval AS INTEGER)

|Area(RA_Index),";")
(gaRetailArea(RA_Index),",", RelativeGatelndex)))

, Gatelndex)
of that flight

ARSE$(gAllFlightsOnThatDay(Flightindex), ";", %FIEL

AX

RA_Index AS INTEGER, BYVAL Timelndex AS INTEGER)

|Area(RA_Index),";")

(gaRetailArea(RA_Index),";", RelativeGatelndex)))

%NoFlightvValue THEN
= %BlockValue

ateSet_PerFlight() AS STRING, BYVAL
val AS INTEGER) AS DOUBLE

elow

IM +++ REDIM +++
ING
IM +++ REDIM +++
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FOR j = 1 TO NumberOfRAs
IF TrialVal >= VAL(RA_sorted(j,2)) THEN
FOR k = NumberOfRAs TO j+1 STEP -1
RA_sorted(k,2) = RA_sorted(k-1,2)
RA_sorted(k,1) = RA_sorted(k-1,1)
NEXT k
RA_Sorted(j,2) = USINGS$("##.#", TrialVa
RA_Sorted(j,1) = TrialRA
EXIT FOR
END IF
NEXT j
NEXT i
TempRevenue =0

‘for each flight
FOR i =1 TO OPTI_NumberOf_Total_FlightsToBeAllo

IRA_found = %FALSE

‘test RAs staring with the one with highest r
FOR j = 1 TO NumberOfRAs

‘for each candidate retail area
FOR k =1 TO PARSECOUNT(OPTI_GateSet_PerFl

IF GetRetailArealndexFromRetailArea(RA_
THEN

‘calc revenue for that flight
TempRevenue = TempRevenue + VAL(PARS

‘store combi for later use...
TempRACombi = TempRACombi + PARSE$(O

IRA_found = %TRUE
EXIT FOR
END IF
NEXT k
IF IRA_found = %TRUE THEN
EXIT FOR
END IF
NEXT j
NEXT i
IF RIGHT$(TempRACombi,1) = *;" THEN
TempRACombi = LEFT$(TempRACombi, LEN(TempRACo
END IF
gMaxTheoRevenueRACombi = TempRACombi

OPTI_Determine_MaxTheoRevenue = TempRevenue

END FUNCTION 'OPTI_Determine_MaxTheoRevenue()

catedinTimelnterval

evenue

ight(i,3), ";")

sorted(j,1)) = VAL(PARSE$(OPTI_GateSet_PerFlight(i,

E$(OPTI_GateSet_PerFlight(i,4), ";", k))

PTI_GateSet_PerFlight(i,3), ";", k) + ;"

mbi)-1) ‘remove the last semicolon

3),

k)
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8.2.2 Include File

"--- INCLUDES ---

‘#INCLUDE "WINAPLINC"

‘#INCLUDE "PBFORMS.INC"
‘#INCLUDE "ComDlg32.inc"

'--- 3RD PARTY (START) ---

‘THE CONTENTS OF THIS FILE WERE ORIGINALLY PART
'WIN32APIL.INC AND COM32DLG.INC FILES THAT ARE A

'FROM THE POWERBASIC WEB SITE (POWERBASIC.COM).

‘THIS CODE HAS HAS BEEN SIGNIFICANTLY MODIFIED

'BETTER WITH CONSOLE WINDOWS AND CONSOLE TOOLS.

‘THIS MODIFIED SOURCE CODE IS PROVIDED AS PART
‘TOOLS. IT SHOULD NOT BE POSTED IN PUBLIC FORU

'SHARED WITH NON-LICENSEES.

‘THIS SOURCE CODE HAS ALSO BEEN UPDATED TO WORK

'WITH PB/CC VERSION 7.0, WHICH HANDLES ASCIIZ S
'DIFFERENTLY FROM PREVIOUS VERSIONS OF PB/CC.

%WM_CHILDACTIVATE = &h22

%OFN_EXPLORER = &h80000

%OFN_ENABLEHOOK = &h20

TYPE OPENFILENAME
IStructSize AS LONG
hwndOwner AS LONG
hinstance AS LONG
IpstrFilter AS ASCIIZ PTR

IpstrCustomFilter AS ASCIIZ PTR

nMaxCustFilter AS LONG
nFilterindex ~ AS LONG
IpstrFile AS ASCIIZ PTR
nMaxFile AS LONG
IpstrFileTitle AS ASCIIZ PTR
nMaxFileTitle ~AS LONG
IpstrinitialDir AS ASCIIZ PTR
IpstrTitle AS ASCIIZ PTR
Flags AS LONG
nFileOffset ~ AS INTEGER
nFileExtension AS INTEGER

IpstrDefExt AS ASCIIZ PTR

ICustData AS LONG
IpfnHook AS DWORD

IpTemplateName AS ASCIIZ PTR

END TYPE

DECLARE FUNCTION GETOPENFILENAME

LIB "COMDL

DECLARE FUNCTION OfnHook(BYVAL hdlg AS LONG, BY
LONG

DECLARE FUNCTION OpenFileDialog(BYVAL hwnd AS L

BYVAL sCaption AS STRING, _
BYREF sFileNames AS STRING,
BYVAL sinitialDir AS STRING
BYVAL sFilter AS STRING, _
BYVAL sDefExtension AS STRI
BYREF IFlags AS LONG) AS LO

- 3RD PARTY (END) ---

'--- DECLARATIONS OF SUBs AND FUNCTIONS ---

DECLARE FUNCTION aeroCUBEInit() AS INTEGER
DECLARE FUNCTION TitleBarTime(INotUsed&) AS LONG

DECLARE SUB SPLASHBOX(sText$)

OF THE
VAILABLE
HOWEVER
TO WORK

OF CONSOLE
MS OR

PROPERLY
TRINGS

G32.DLL" ALIAS "GetOpenFileNameA" (Ipofn AS OPENFIL
DECLARE FUNCTION SETFOREGROUNDWINDOW LIB "USER2.DLL" ALIAS "SetForegroundWindow" (BYVAL hWnd AS

VAL wMsg AS LONG, BYVAL wParam AS DWORD, BYVAL IPar

ONG, _

NG, _
NG

' parent window
' caption
' filename
' start directory
* filename filter
' default extension
' flags
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DECLARE SUB Test(BYVAL MsgText AS STRING)

DECLARE SUB ShowWaitBox(BYVAL DurationSecs AS INTEG
DECLARE SUB ShowDescription()

DECLARE SUB ShowAbout()

DECLARE SUB LogEntry(BYVAL SenderFunction AS STRING

DECLARE SUB Reset_DEBUG_COUNTERS()
DECLARE SUB Show_DEBUG_COUNTERS()

DECLARE SUB Dump_Into_DEBUG_File(BYREF aToBeDumped(

DECLARE FUNCTION ErrorDescription(BYVAL |ErrorCode

DECLARE SUB LoadOpsData_Country(BYVAL FileName AS S
DECLARE SUB CalcDelayMinutes(BYVAL FileName AS STRI

DECLARE FUNCTION DelayMin(BYVAL STD AS STRING, BYVA

DECLARE SUB Flight_DF_Factor(BYVAL FileName AS STRI
DECLARE FUNCTION GetDutyFreeFactor(BYVAL FlightNo A
DECLARE FUNCTION GetDFCountryFactor(BYVAL Country A
DECLARE SUB FillRetailArea(BYVAL FileName AS STRING
DECLARE FUNCTION GetRetailArea( BYREF RetailAreaDef

BYVAL FltNo AS STRI

BYVAL FltDestCountr

BYVAL Gate AS STRIN

BYVAL CKI_hall AS S

BYREF GatesFound AS

BYREF GatesNotFound
DECLARE FUNCTION GetRetailArealndexFromRetailArea(B
DECLARE FUNCTION Is_EU_flight(BYVAL FltDestCountry

DECLARE SUB FillRetailAreaFactor(BYVAL FileName AS
DECLARE FUNCTION GetRetailFactor(BYVAL RetailArea A
DECLARE SUB SuggestRetailAreaFactor(BYVAL FileName

DECLARE SUB FillPlanningSeason()

DECLARE SUB FillErrorQueue(BYVAL FileName AS STRING
DECLARE SUB UpDateOAGFile(hwndForm AS DWORD)

DECLARE SUB GenerateWingSpanCode()

DECLARE SUB GenerateAvgGroundTime()

DECLARE SUB FillGroundTime(BYVAL FileName AS STRING
DECLARE SUB GenerateGatesUsed()

DECLARE SUB ReportStatsPerDay()

DECLARE SUB FillFlightRevenueSpecific(BYVAL FileNam
DECLARE SUB Relndex(BYVAL FileName AS STRING)

DECLARE SUB ReadAllRecsIntoArray(BYVAL FileName AS
DECLARE SUB WriteRec(BYREF FlightArray() AS STRING,
DECLARE FUNCTION StringUpdate(BYVAL StringData AS S
STRING

DECLARE SUB GenerateGanttData()
DECLARE FUNCTION GetGateColumn (BYVAL Gate AS STRIN
DECLARE FUNCTION GetCategoryABC(BYVAL FieldValue AS

DECLARE SUB GenerateWeekDayPAXFile()
DECLARE SUB GenerateWeekDayFIELDFile()
DECLARE FUNCTION SelectField() AS INTEGER

DECLARE SUB DeleteRecords(BYVAL FileName AS STRING,
DECLARE SUB DeleteRecordsTWO(BYVAL FileName AS STRI
DECLARE SUB FillAssumedATD(BYVAL FileName AS STRING

DECLARE SUB GenerateTable_AvgOnFieldUnique(BYVAL Fi

ComputeFieldNumber AS INTEGER)

DECLARE SUB FillActualPax(BYVAL FileName AS STRING)
DECLARE SUB ShiftFilelntoHistory(BYVAL FileName AS
DECLARE SUB Conversion()

DECLARE SUB ConvertCommaToDecimalPoint(BYVAL FileNa

DECLARE SUB OpenBackGroundWindow()
DECLARE SUB GenerateJPGFiles()

DECLARE SUB MyGfxRefresh()
DECLARE SUB ValidMouseLocation (BYREF MyMouseOverX

DECLARE FUNCTION NextDay(BYVAL yyyymmdd AS STRING)
DECLARE FUNCTION DayWeek (BYVAL InDate AS STRING) A

DECLARE SUB InitAlliances()

DECLARE FUNCTION GetAlliance(BYVAL Airline2ltrCode
DECLARE FUNCTION GetTerminalFromGate(BYREF Gate AS
DECLARE FUNCTION GetCKIHallFromGate(BYREF Gate AS S
DECLARE FUNCTION GetWingSpanCode(BYVAL AircraftType
DECLARE FUNCTION IsRemoteStand(BYVAL Stand AS STRIN

ER)

, BYVAL LogText AS STRING)

) AS STRING)

AS LONG, BYVAL ILocation AS LONG) AS STRING

TRING)

NG)

L ATD AS STRING) AS STRING

NG)

S STRING, BYREF aDFTable() AS STRING) AS STRING
S STRING, BYREF aDFcountry() AS STRING) AS STRING
, BYVAL Purposelndicator AS INTEGER)

() AS STRING, _

NG, _

y AS STRING, _

TRING, _

LONG ,_

AS LONG) AS STRING

YVAL RetailArea AS STRING) AS INTEGER
AS STRING) AS INTEGER

STRING, BYVAL Purposelndicator AS INTEGER)

S STRING, BYREF aRFTable() AS STRING) AS STRING
AS STRING)

)

)

e AS STRING, BYVAL Purposelndicator AS INTEGER)

STRING)
BYVAL LineCounter AS LONG)
TRING, BYVAL FieldNumber AS INTEGER, BYVAL UpDateTe

G, BYREF GateArray() AS STRING ) AS INTEGER
STRING, BYVAL ValueDirection AS STRING) AS STRING

BYVAL FieldNumber AS INTEGER, BYVAL MatchingValue
NG)
)

leName AS STRING, BYVAL MatchFieldNumber AS

STRING)

me AS STRING)

AS LONG, BYREF MyMouseOverY AS LONG)

AS STRING
S INTEGER

AS STRING) AS STRING
STRING) AS STRING
TRING) AS STRING

AS STRING) AS STRING
G) AS INTEGER

279

xt AS STRING) AS

AS STRING)

INTEGER , BYVAL



APPENDIX A

DECLARE FUNCTION GetTimeFromMinutes(BYVAL MinuteVal

DECLARE FUNCTION GetTimelndexFromTime(BYVAL DateTim
DECLARE FUNCTION GetTimeFromTimelndex(BYVAL Timelnd
DECLARE FUNCTION GetGatelndexFromGate(BYVAL Gate AS

DECLARE FUNCTION GetRetailArealndexFromGatelndex(BY

DECLARE SUB OPTI_Run()

DECLARE FUNCTION OPTI_FindSolution(BYVAL DKGA_Date
DECLARE SUB OPTI_lInitialize(BYVAL DKGA_Date AS STRI
DECLARE SUB OPTI_lInitializeOptiParamFromFile()
DECLARE SUB OPTI_GateTimeMatrix_FillWithFlightPlanO

DECLARE FUNCTION OPTI_GateTimeMatrix_InsertFlight(

DECLARE FUNCTION OPTI_GateTimeMatrix_RemoveFlight(B
AS INTEGER, BYVAL TimeTo AS INTEGER) AS INTEGER
DECLARE SUB OPTI_GateTimeMatrix_Show(BYVAL Gate AS

DECLARE FUNCTION OPTI_Determine_FlightsToBeAllocate

DECLARE FUNCTION OPTI_Determine_AvailableGatesInint
DECLARE FUNCTION OPTI_Determine_EligibleGatesForFli
STRING) AS STRING

DECLARE FUNCTION OPTI_IsValidGate(BYVAL Flightindex
DECLARE FUNCTION OPTI_Determine_EligibleRetailAreas
DECLARE  FUNCTION
SetOfRetailArealndices AS STRING) AS STRING

DECLARE FUNCTION OPTI_Determine_RevenueForFlightAtS
STRING) AS STRING

DECLARE FUNCTION
OPTI_NumberOf_Total_FlightsToBeAllocatedinTimelnter

DECLARE SUB OPTI_CombiTwoElements( BYREF OPTI_Comb
BYREF OPTI_Gate
BYVAL MaxNumber
BYVAL CurrentFl
BYVAL SolutionS
BYVAL SolutionR

DECLARE FUNCTION OPTI_GateChosen(BYVAL CandidateRet
TimeFrom AS INTEGER, BYREF OPTI_GateSet_PerFlight()

DECLARE FUNCTION OPTI_DependendGatelsFree(BYVAL Gat
DECLARE FUNCTION OPTI_IsValidRACombi(BYVAL TempRAs

DECLARE SUB OPTI_Avoid_RetailArea_PAX_OverLoad(BYVA
DECLARE FUNCTION OPTI_Determine_RetailArea_PAX_Load
DECLARE SUB OPTI_BlockGatesInRetailArealnTimelnterv

DECLARE SUB OPTI_GateTimeMatrix_Transaction_Start()
DECLARE SUB OPTI_GateTimeMatrix_Transaction_Commit(
DECLARE SUB OPTI_GateTimeMatrix_Transaction_Rollbac

DECLARE FUNCTION OPTI_Geno2Pheno_Gate(BYVAL GenoGat
DECLARE FUNCTION OPTI_Pheno2Geno_Gate(BYVAL PhenoGa

DECLARE SUB OPTI_GateTimeMatrix_DEBUG()
DECLARE SUB OPTI_DumpDailyPlanintoFile(BYVAL Curren
DECLARE SUB OPTI_DumpDailyAllocintoFile(BYVAL Curre

DECLARE SUB OPTI_Show_ProgressWindow()
DECLARE SUB OPTI_NoShow_ProgressWindow()

'--- CONSTANTS ---

%FIELD_RecID

'ID/index of record
%FIELD_DayOfWeek
week (1-7) 1= monday 7 = sunday
%FIELD_FlightNumber
number ("LH 04411")
%FIELD_STD

=3

OPTI_Determine_RevenueForFlightinS

OPTI_Determine_MaxTheoRevenue(BYRE F

ue AS INTEGER) AS STRING
e AS STRING) AS INTEGER
ex AS INTEGER) AS STRING
STRING) AS INTEGER

VAL Gatelndex AS INTEGER) AS INTEGER

AS STRING) AS INTEGER
NG)

fSingleDay()

BYVAL Flightindex AS INTEGER, _

BYVAL Gate AS INTEGER, _

BYVAL TimeFrom AS INTEGER, _

BYVAL TimeTo AS INTEGER, _

BYVAL OPTI_TrialMode AS INTEGER) AS INTEGER

YVAL Flightindex AS INTEGER, BYVAL Gate AS INTEGER,
INTEGER, BYVAL TimeFrom AS INTEGER, BYVAL TimeTo AS
dinTimelnterval(BYVAL SpecificTimelnterval AS INTEG

erval(BYVAL SpecificTimelnterval AS INTEGER) AS STR
ght(BYVAL Flightindex AS INTEGER, BYVAL OPTI_GatesA

AS INTEGER, BYVAL TrialGatelndex AS STRING) AS INT
ForFlight(BYVAL SetOfGatelndices AS STRING) AS STRI
pecificRetailArea(BYVAL  Flightindex =~ AS  STRING

pecificGates(BYVAL Flightindex AS STRING, BYVAL Set

OPTI_GateSet_PerFlight() AS

val AS INTEGER) AS DOUBLE

iResult() AS STRING, _
Set_PerFlight() AS STRING, _
OfFlights AS INTEGER, _

ight AS INTEGER, _

tring AS STRING, _

As AS STRING)

ailArealndex AS INTEGER, BYVAL CurrentFlight AS INT
AS STRING) AS INTEGER

e AS INTEGER, BYVAL TimeFrom AS INTEGER) AS INTEGER
AS STRING, BYREF OPTI_GateSet_PerFlight() AS STRING

L Timelnterval AS INTEGER)

(BYVAL RA_Index AS INTEGER, BYVAL Timelnterval AS |
al(BYVAL RA_Index AS INTEGER, BYVAL Timelndex AS IN

)
k0

e AS STRING) AS STRING
te AS STRING) AS STRING

tDay AS STRING)
ntDay AS STRING)

'no letter

'no letter

‘standard time of departure ("200603260140")

STRING,
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BYVAL TimeFrom
INTEGER)
ER) AS STRING

ING
vailable AS

EGER
NG

,  BYVA
OfGatelndices AS

BYVAL

EGER, BYVAL

) AS INTEGER

NTEGER) AS LONG
TEGER)

‘day of

flight
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%FIELD_ETD

%FIELD_ATD
‘actual time of departure ("20060326015357")

%FIELD_DelayMinutes

minutes (calculated) btw. ATD and STD ("23", "9999"

%FIELD_ACType

aircraft ("A321")

%FIELD_ACWingSpanCode

type

%FIELD_CKIHall

%FIELD_Terminal

%FIELD_Gate_Actual

sample population, real life)

%FIELD_Stand_Actual

in the sample population, real life)

%FIELD_Gate_Season

seasonal flight planning)

%FIELD_Stand_Season

flight planning)

%FIELD_Gate_Opti

run)

%FIELD_Stand_Opti

run)

%FIELD_PAX_Booked

%FIELD_PAX_Actual

that flight

%FIELD_PAX_Season

flight planning

%FIELD_SeatLF_Actual

observed, real life)

%FIELD_GateSizeActual

life)

%FIELD_GateSizeSeason

(seasonal planning)

%FIELD_GateSizeOpti

(optimization run)

%FIELD_StdGroundTime

%FIELD_FlightPAXDFfactor

flight

%FIELD_DestCountry

%FIELD_RetailAreaActual

%FIELD_RetailAreaFactorActual = 29

observations)

%FIELD_RetailAreaSeason

(but now on basis of seasonal planning gate)

%FIELD_RetailAreaFactorSeason = 31 '‘AC

observations)

%FIELD_RetailAreaOpti

(but now on basis of opti run gate)

%FIELD_RetailAreaFactorOpti

observations)

%FIELD_RetailRevenueActual

observations)

%FIELD_RetailRevenueSeason

planning)

%FIELD_RetailRevenueOpti

%FIELD_Timelndex

%FIELD_STAG

%FIELD_OptiFlightindex

runs

=22

23

24

=26

‘AA

=33 'AE

=37 .
=38 .
=39

'--- ARRAY BOUNDARIES ---

%AmountOfAirports
%AmountOfFlights
9%MaxDeparturesPerDay

=4300
=12000

'--- OWN ERROR CODES ---

%APP_FILE_NOT_FOUND
%FILE_DOES_NOT_EXIST
%WrongNumberOfGlobalVars
code do match

'--- OTHER INTERN USE ---

%NumberOfGLOBALsUsed

‘test
%IDLABEL =9999

=8888 'usedini
=7777 'usedtoi
=6666 'usedtoi

%NoFlightValue
%BufferValue
%BlockValue

to high)
%MaxSolutionsToBeTested max numbe
activated in CombiElements)

= 50000 '

‘estimated time of departure ("200603260140")
=6

= 170 'during initializat
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'E
where over day change)

‘delay

'F ‘type of

‘G ‘wing spa n code of aircraft
‘che ck-in hall
‘termi nal bldg

e (as it has been used in the

=10
‘gat
stand (as it has been used
‘gate (as it has been pre-planned in
‘stand (as it has been pre-planned in seasonal
‘gate (as suggested by optimization
‘stand (as suggested by optimization

‘number of pax booked on that flight
‘number of pax as departed on board

‘number of pax used for seasonal

'seat load factor (as

'size of boarding gate in square meters (real
'size of boarding gate in square meters
'size of boarding gate in square meters

‘standard ground time for that flight

relative duty free factor specific to a pax on that

country of destination ("ES SPAIN")
'retail area which the gate belongs to
‘relative factor of retail area (determined by

'AB ‘retail area which the gate belongs to

‘relative  factor of retail area (determined by

'AD ‘retail area which the gate belongs to

relative  factor of retail area (determined by

‘retail revenue for that flight (basis: actual

‘retail revenue for that flight (basis: season al
'retail revenue for that flight (basis: opti run
'STD-Index: generated during opti runs
‘Scheduled Time At Gate: generated during op
‘index number of a flight on a day: generate

ti runs
d during opti

= 1000

=160 'in ini-file
=161 'on disk
ion to check whether .ini-file content and program

=39 'number of global va riables that are read from ini-file

nitialization of GateTimeMatrix
ndicate a buffer time at the gate

ndicate that a gate is not usable (used when PAX lo ad in RA becomes

r of valid solutions that may enter the solution st ack (if
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%SolutionStackSize =5000 ' number of valid solutions that are stored for later insert t rial
%MaxCombiTime =60 'max numbe r of seconds after which a combination run is termi nated

- FILES ---

L =V = [ =3 —

$FILE_ACTLOG ="ACTIVITYLOG.TXT"
$FILE_DEBUG ="DEBUGFILE.TXT"
$FILE_INI ="AEROCUBE.INI"
$FILE_PROJECTNOTES ="PROJECTNOTES.TXT"

'--- OTHER FILES -

"OUTPUT"

"OPTIPLAN"
"REVENUES"
"ALLOCATION"

$FILE_OUTPUT
$FILE_OPTIPLAN
$FILE_REVENUES
$FILE_OPTIALLOC
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9 APPENDIX B

9.1 Sample output of ABC data (raw)

/I Field  : Flight PAX DF Factor
/I Category B: 75-150
n
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9.2 Sample output of ABC data (formatted)

‘Heat map' § traffic hght' view on retail perfformance of fights in relation to ime and gate {indicator is PAX FLIGHT DF FACTOR)

sampla cataaorias _TELLOW 35.79% § R_
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9.3  Sample output of simulation run (gate allocation, bader)

Horizontal: 153 Gates (A1, A2, ... E26)

Vertical: 288 Intervals (1 ... 288)

88838

88838 CEEE] ggsg

8883

R

8383 8888 gzag
g8s83 8883 LELE]
88838 83838
g833 8883
CEEE] R
gaag azag
g8s83 LELE]
88838 83838
g833 8883
9858|8889 |8835 9348 8488 CEEE] ggag

9.4  Sample output of simulation run (gate allocation, dtail)

(3]
b
[&1]
%]
m
]
m
=
(&3]
o
o
(s}

25t... EEERE 8|7 88| 163 /888888 ‘
Z6:... | 8888 (88 §BE8E88|8888 ) 163 8888 8888 | 7 £l 71
DTt | | 8888 (88 §08G686(8888| 163 | 8888|8888 137| 1 0|
28:... | 8888 (88 5BG88|8888 ) 163 8888|8888 (7777 1 0
28:... | 203 2883 (8 58888|8888 143 |8888 |88 7 1 0
30:... | 203] | 240 2 3 BE888|8888 7777 8BE2[R888 7777 1
- | 2063) 240| 2 1318888 177|7777| | 247|8888| 245| 1
.. | 203 240 2 =EEE] 77771 2478888 | 245 1
| 2O3 240 2 3| 242 252 247|8888 | 245] 1
.. | 203] 240| 241 243| 242| 252 247 | 6666 | 245
.. 1 203 240| 241 243| 242| 252 247 | 6666 | 245]
.. | 203] 240| 2 243| 242| | 252 247 | 6666 245] \
.. | 20317777 240| 241 243| 242 252 247 | 6666 | 245] |
.. | 203|6666|6666 240 2 243] 242| | 252] 247 | 6666 245] ok 7]
.. | 203|6666|6666 z40| 2 243| 242| 252 247 | 6666 | 245 26 g
.. | 203|6666|6666 | 240| 2 243| 242| | 2352 247 | 6666 | 245] 26 8
.. | 203|8888|8888 240| 241 243| 242| 252 2478888 245 264 202
.. | 203|6666|6666] 240 2 243] 242 252 247 | 6666 245] | 264 2
.. | 203|3888(8883 240 2 243| 242 252 3247|8888 245| | 264| 202]
.. | 203|8888|8888(7777| 240| 241 243| 242 252 247|8888 | 245 264 202
.. | 203|3288|3883 8888 240| 241| 243| 242|8888| 252 2247|8888 245| 264| 202]
.. | 203|2288|3883 8888 240 2 243| 2422|8888 252 2478888 245 264 202
.. | 203| 212| 225|8888| 240 2 243| 242|8888| 252 2478888 245 | 26 2] |
)3| 212| 225(8888| 240 2 243| 242(8888)| 2352|8888 2478888 245 264 202| 218|
3 212| 225 8888 240 2 243| 2472|8888 | 252 |8888( 2 245 264| 202| 218|
212| 2 229 240 2 243| 2478888 2352|8888 2 245 264 | z18]
212| 2 229] 240 2 243| 2428888 | 2528888 2 245 | 264 z18|
z12| 2 229 240 2 243| 2428888 252 (8888 2 245 264 | 218|
212| 2 229 240| 241 | 2£3| 242|8888| 2528888 245 | 264 218|
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Sample output of simulation run (flight schedule)

9.5

Complete data sets for flights:

Same as above, but in more detail with informaabout: day of week; STD; ATD,;

;Haliminal building; gate

in

check-

delay; aircraft type; wing span code;

200604
HPL

200

200604

1 £
1 £

HHX
HHX
HHX
HHX
HHX

XX
HHX

I

A

Sy 2y

[
el
ul
R e I B I |

ul

passengemimers; standard ground time;

country of destimat; retail area (actual); retail area factor

information about:

Continued with more

flight-specific retail factors;

(actual)
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Continued with retail information like the retarea, its corresponding retail area factor
and the sales generated (for actual, seasonaliptaand improved allocation). Further
information includes the time a flight is supposedbe at the gate and an internal index.

2,1;113,53 3.93;170.89
LOpR322.073165.159; 316
5;1.4;R7;2.1;R3;2.0;257 1400,;03386
R3;2.0;R3;2.0;R3;2.0;238 ;1430;0337
O:R7;2.1;2654.28;26854.28
JR7;2.1;1319.33;2638.66;
ORI Z2.0;,259,.18;172.78; 3
NGDOM;R5;1.4;R5;1.4;R7;2.1;378.0 8
Zrl.5;R2; 1,5, R7;2.1;1587.597; 1587
OM:RE;1.4;R5;1.4;R7;2.1;6863.12;6
1.0;R3;2.0;R7;2.1;1167.15;2334 7,141
sBR1I;1.0;R1;1.0;R3;2.0;271.56;2 BE;14
sB1:;1.0;R1;1.0;R3;2.0;172.74;1 B5;14
JR7;2.1;R7;2.1;302.88;454,32;454,32;1 ;034
RS, 1l.4;R5;1.4;R7;2.1;219.63;219.683;325 0,1500,;0348
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passengers per wkday and retail area)

1

f report summary (sales
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9.7 Subset of full report (actual passenger distributio)
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9.9 Excerpt from summary report of simulation results

Report generated on 01-14-2009 at 23:19:38

Filename : C:\Dokumente und

Einstellungen\Dirk\Desktop\aeroCUBEcCon\SCENARIOS\AI

PAX (ACTUAL) Retail Area
PAX (ACTUAL) Retail Area
PAX (ACTUAL) Retail Area
PAX (ACTUAL) Retail Area
PAX (ACTUAL) Retail Area
PAX (ACTUAL) Retail Area
PAX (ACTUAL) Retail Area

PAX (OPTI) Retail Area
PAX (OPTI) Retail Area
PAX (OPTI) Retail Area
PAX (OPTI) Retail Area
PAX (OPTI) Retail Area
PAX (OPTI) Retail Area
PAX (OPTI) Retail Area

:1= 10,763,326 ...
12= 2,240,802 ...
:3= 8,699,063 ...
4= 1,700,401 ...
:5= 2,237,147 ...
6= 287,480 ...

© 7= 1,413,480 ...

1= 1,876,576 ...
12= 4,005,339 ...
:3= 12,397,163 ...
14 = 2,531,943 ...
:5= 5,613 ...
6= 689,358 ...

» 7= 5,835,707 ...

Report generated on 01-16-2009 at 08:17:56

Filename : C:\Dokumente und

Einstellungen\Dirk\Desktop\aeroCUBEcon\SCENARIOS\AI

PAX (ACTUAL) Retail Area
PAX (ACTUAL) Retail Area
PAX (ACTUAL) Retail Area
PAX (ACTUAL) Retail Area
PAX (ACTUAL) Retail Area
PAX (ACTUAL) Retail Area
PAX (ACTUAL) Retail Area

PAX (OPTI) Retail Area
PAX (OPTI) Retail Area
PAX (OPTI) Retail Area
PAX (OPTI) Retail Area
PAX (OPTI) Retail Area
PAX (OPTI) Retail Area
PAX (OPTI) Retail Area

:1= 10,763,326 ...
12= 2,240,802 ...
:3= 8,699,063 ...
4= 1,700,401 ...
:5= 2,237,147 ...
6= 287,480 ...

: 7= 1,413,480 ...

:1= 5,086,008 ...
1 2= 3,261,249 ...
:3= 12,470,471 ...
14 = 0..
;5= 5,591 ...
6= 683,454 ...
: 7= 5,834,926 ...

I_New2\SUMMARY\OPTIPLAN_S_L.TXT

I_New2\SUMMARY\OPTIPLAN_S_M.TXT

290
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9.10 Simulation result: baseline scenario vs. actual tféic (passengers)

ACTUAL DATA: passengers

Mon Tue Wed Thu Fri Sat Sun| 3

R1 1,452,335 1,475,382 1,551,155 1,565,445 1,638,755 1,508,653 1,531,505 10,763,326
R2 320,504 300,421 316,063 331,461 33B,885 305,711 325,753 2,240,802
R3 1,245,584  1,185,88% 1,150,321 1,218,446 1,313,796 1,265,487 1,275,540 8,655,063
R4 237,380 222,175 236,755 252,677 248,532 252,205 250,853 1,700,401
RS 257,782 304,355 295,952 305,664 365,820 316,759 342,775 2,237,147
R6 35,515 41,470 41,840 42,535 52,641 31,088 38,351 287,480
R7 175,708 175,364 185,757 184,257 240,461 22b,352 221,501 1,413,480

)Y 3,812,792 3,705,056 3,821,867 3,504,529 4,196,538 3,910,255 3,950,122 27,341,699

SCENARIO 'group one, AD-S_F11' (baseline): passengers (sim. result)

Man Tue Wed Thu Fri Sat 5un|| b
R1 213,666 228,582 255,471 243,554 258,876 213,891 224,217 1,638,657
R2 314,822 300,104 306,451 322,988 333,331 305,178 327,174 2,210,048
R3 2,158,550 2,084,354 2,145,048 2,201,464 2,332,877 2,232,878 2,217,953 15,373,164
R4 572,939 553,363 537,885 567,013 606,261 575,846 588,737 4,007,108
RS 1,338 2,564 4,784 1,076 8,250 1,059 6,557 25,628
R& 44,511 47,603 65,384 39,927 78,152 32,041 66,760, 374,778
R7 506,566 488,446 506,540 528,067 575,131 545,402 557,664 3,712,276
3 3,812,792 3,705,056 3,821,967 3,504,525 4,156,938 3,910,295 3,990,122" 27,341,655
SCENARIO 'group one, AD-5_F11' (baseline): passengers (absolute difference)
Mon Tue Wed Thu Fri Sat Sun 3 per day
R1 -1,278,673 -1,246,800 -1,295,724 -1,321,455 -1,379,923 1,254,762 -1,307,252 -8,124,625 -25,068
R2 -5,682 -317 -8,612 -B,473 -3,558 -533 -2,575 -30,754 -84
R3 512,966 858,505 554,727 583,018 1,01%,081 963,391 542,413 6,674,101 18,335
R4 335,579 331,188 301,050 314,336 357,725 327,641 335,144 2,306,707 6,337
RS -256,444 -301,791 -255,208 -308,588 -357,570 -315,700 -336,218 -2,211,519 6,076
R& 5,396 6,133 23,544 -2,608 25,511 953 28,369 87,298 240
R7 326,858 313,082 321,183 343,770 338,730 315,010 336,163 2,298,796 6,315
3 0 0] 0 0 o] o] 0] 0

SCENARIO 'group one, AD-S_F11' (baseline): passengers (% difference)

Mon Tue Wed Thu Fri Sat Sun| W.AVE.
R1 -8B -85 -84 -B4 -B4 -86 -85 -85
R2 -2 -0 -3 -3 -1 -0 -1 -1
R3 73 76 a0 81 78 76 74 77
R4 141 145 127 124 144 130 135 136
R5 -100 -85 -88 <100 -38 -100 -58 -85
RE 14 15 56 ] 48 3 74 30
R7 182 178 173 187 141 141 152 163

Avg.

w.Avg. = Average based on sum-values of above tables (so: weighted)
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9.11 Simulation result: baseline scenario vs. actual tffic (sales)
ACTUAL DATA: retail sales in EUR
Mon Tue Wed Thu Fri Sat Sun” ¥
R1 1,860,468 1,831,911 1,852,47% 1,830,156 1,581,944 1,845,155 1,985,523 13,251,636
R2 451,211 411,876 434,167 455,317 461,105 417,516 475,141 3,106,733
R3 b,444,882 6,230,744 6,217,226 6,288,838 7,031,121 6,748,657 6,917,153 45,878,702
R4 485,306 465,803 454,551 510,056 468,055 445314 486,093 3,330,657
RS 681,326 640,246 680,065 717,828 515,308 814,734 853,663 5,307,175
RB 58,754 107,454 111,222 118,494 130,319 BE,6E1 121,979 776,543
R7 525,728 877,556 501,007 817,040 1,128,545 1,126,778 1,122,659 6,303,351
3 10,951,675 10,565,630 10,651,160 10,737,765 12,121,356 11,591,275 11,9?5,291” 78,595,197
SCENARIO 'group ore, AD-S_F11' {baseline): retail sales in EUR (sim. result}
Mon Tue Wed Thu Fri Sat Sun” 5
R1 213,800 255,424 271,417 265,023 286,133 234,271 246,193 1,772,261
R2 418,857 408,573 403,402 440,561 438,432 384,885 422,578 2,915,292
R3 8,651,133 8,422,647 8,463,152 8,520,527 5,458,274 5,284,301 5,464,483 62,304,516
R4 1,255,818 1,150,659 1,106,885 1,158,457 1,191,782 1,318,465 1,283,054 8,486,210
RS 3,163 6,042 13,660 2,653 23,354 2,142 14,444 65,537
R6 157,130 167,603 281,584 135,474 336,627 82,518 253,036| 1,458,370
R7 2,052,803 1,855,741 1,546,561 2,074,484 2,421,119 2,285,114 2,319,555 15,095,778
3 12,833,704 12,364,728 12,487,461 12,602,219 14,155,770 13,551,659 14,043,383” 92,078,566
SCENARIO 'group one, AD-S_F11' (baseline): retail sales in EUR (absolute difference)
Mon Tue Wed Thu Fri Sat Sun)| 5 per day
R1 -1,646,667 -1,576,£487 -1,581,062 -1,565,133 -1,605,811 -1,710,885 -1,743,331 -11,519,374 -31,647
R2 -31,354 -5,304 -30,765 -14,756 -22,673 -33,026 -52,562 -150,441 -523
R3 2,246,251 2,191,503 2,245,526 2,231,685 2,427,153 2,535,604 2,547,250 16,425,814 45,126
R4 770,512 684,856 651,855 645,362 722,737 869,151 787,001 5,135,553 14,109
RS 678,163 -634,204 -666,405 -715,135 -855,514 -812,5% -83%,215 5,241,637 -14,400
RB 58,375 60,109 170,762 20,980 206,308 -6,163 171,057 681,427 1,872
R7 1,163,076 1,078,185 1,045,555 1,257,444 1,292,574 1,158,336 1,156,856 8,152,427 22,507
3. 1,882,030 1,799,099 1,836,301 1,864,450 2,034,374 2,000,424 2,067,052 13,483,769
SCENARIO 'group one, AD-5_F11' (baseline): retail sales (% difference)
Mon Tue Wed Thu Fri Sat Sun)| W.AVE
R1 -89 -86 -85 -86 -86 -28 -88 -87
R2 -7 <1 -7 =3 <5 -B -11 -&
R3 35 35 36 35 s 38 37 36
R4 159 147 143 127 154 153 159 154
RS -100 -85 -SE -100 57 -100 -G8 58
R6 58 56 154 18 158 -7 140 a8
R7 125 123 116 154 115 103 107 119
Avg. 17 17 17 17 17 17 17

w.Avg. = Average based on sum-values of above tables (so: weighted)




