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Suppating amultiple dhannel architedure design: the UML contributionin a
virtual banking environment

AndreaCarignani
Marco De Marco
Universita Cattolica del Sacro Cuore Dpt of BusinessAdministration, Milan, Italy
Camill e Rosenthal -Sabroux
LAMSADE, Université Paris-Dauphne, France

Abstract- Many retail banks — those institutions srving
individuals and small corporate astomers — are entering in the
virtual banking arena. Financial services and products are
available to customers almost everywhere through a multitude
of alternative channels: phone, the Internet, automated teller
machines, and so on. From a tedchnological point of view the
problem isto design, build and maintain a coherent information
system (1S) infrastructure. Unfortunately, the “perfect” 1S
architecture remains an ever-moving target. Nevertheless recent
developments in information system modelling (i.e. the Unified
Modelling Language cncepts) could give a vauable answer to
crucial problems like the neead to achieve and preserve long-run
firm's adaptability to the technological developments and new
business challenges. At the same time the model helps in
building a coherent picture of the virtual bank and its delivery
channels.

I. INTRODUCTION: THE EMERGING ROLE OF
ALTERNATIVE DISTRIBUTION CHANNELSIN
BANKING

The old physicd mode of banking, with branches,
proprietary products, and badk room, is continuowsly being
reshaped bytedndogy developments and changing customer
preferences.

Today we cdl virtual bark a bank where austomers can
operate without physicdly reaching the bank’ s premises.

The virtual bank can be mnsidered the last step of atrend
that encourages customers to run transactions withou
physicd contad with the bank employee The first step was
the installation d Automated Teller Madhines (ATM) which
avoided the ned for cdling at a branch for trivial operations,
then new functions were alded to ATM: at first enquiry
options and later money transfer orders and small loans.
Surprisingly public accetance of this new way of getting in
contad with the bank was enthusiastic and encouraged
further steps towards distant, direct or virtual banking.

The eae and comfort of the austomer matched the interest
of the bank. According to Booz-Allen and Hamilton [3], the
cost of an operation performed via an ATM is .27 dollars
compared with the 1.07 ddlars of a traditiona operation
performed at the wurter. Better performance ca be adieved
by the Internet that brings the @st down to .10 dollars per
transaction.

As we said earlier virtual banking is the final stage of a
trend where ATM isthefirst step.

The seomnd step is the use of IT to conwey financia
services to customers. Even if it's evident that banks are

oriented to improve multichannel architectures, acerding to
the BAH reseach in ten yeas the order of importance of the
distribution channels will be the foll owing:

= Internet

= PC

= Telephore

=  Smart Card

= Nontraditional branch
= ATM

= |nteractivetelevision
=  Traditional branch
=  Screen phore.

Perhaps the word virtual is used improperly when referred
to a bank. According to [17] the definitions used to identify
the new kind of banks are not final and terms as home
banking, eledronic banking and virtual banking are used
almost interchangeably, althoughthese aithors prefer at the
end virtuelle Bank.

It can be said that the word virtual is proper when referred
to the distribution channel and it derives more from a
marketing approach when it is used to mention the nature of
the organizaion.

Virtual bank is also a new concept and asiit is for virtual
orgarizationit also ladks of a universally accepted definition.

Virtual bank is receiving increasing attention from the
acalemic environment in every asped and to a wide extent
[18] even arrived at discussing the strong effects on the
processof the performance aeation caused by the gplication
of new media & ®llingway in the financia serviceindustry.

Faster cycles times and rew customers demand have led
tothe neal of effedive IS infrastructure. Thisinfrastructure is
aprerequisite for doing businessglobally [13].

A central question arises: how can the present information
systems adapt to the techndogicd developments and rew
business challenges? One of the possble aswers to this
problem liesin effedively modd the IS infrastructure.

The purpose of this paper isto ouline how new modeling
tedhniques can dffer significant benefits to a particular kind
of financial institutions, as virtual banks are, suppating them



in multiple dhannel design. A standard language (the so-
cdled Unified Modeling Language, UML) will be analysed
with particular emphasis to its "use-case" representation
todls.

II. TOWARDSVALUE NETWORK

The globa financial services indwstry is changing
dramaticdly and dd ways of doing bwsinessare disappearing
rapidly. All the traditional segments of financial services are
converging. Banks, seaurities firms and insurance ompanies
are competing for the same astomers, offering very similar
products. The hotly contested prize is approximately $22
trillionin invested assets of US.

The raceto cepture these assets is accderating. To date,
traditional banks have been losing market share. Retalil
customers are moving their depaosits out of traditional bank
products like savings acourts.

By contrast, the newer players such as mutua fund
companies and dscourt brokers, have no such commitment
to physicd presence These mmpanies do nd view virtua
delivery channels as an adjunct to physicd presence; just the
reverse, they view physicd presence & an adjunct to virtual
delivery channels. The task before these mmpaniesis to add
physicd presence in ways that alow them to achieve
maximum results. They are aeding a new business model,
one in which customers are loya to the cmpany, not to an
individual. To strengthen this loyalty, non-banks invest twice
the amount of their bank counterparts in the aeas of
techndogy support and infrastructure to improve austomer
sales and service Thus, they can creae value networks and
focus on wirtual» ways of conducting business[2].

Value networks are formed when banks and other
financial services providers collaborate to offer their
customers comprehensive financial services and poduwcts
(Ernst& Y oung 1997).

Fovernal Value Network |
subject Virtual Bank
involved irtual Bank on
in banking Virtual Bank electronic
activities

Traditional Bank
Interral | ™
Fied Fhad
approach to
market and
products

Fig. 1. Towards Vaue Network

A possble step for European banks towards value
network has been represented in Figure 1. The innovation in
distribution channels and the new role asaumed by the

customers require the development of new products or
substantial changes of existing ores. The alopted strategies
can gofrom aradicd innowation to pure imitation. In the cae
of imitation which, at the end, proves to be the most
commonly adopted solution by small/medium banks, the
problem is to remain competitive by dffering products and
services in a faster way and at the best quality/priceratio. In
this nse IT and strategies of dynamic external cooperation
with ather ingtitutions, play an essentia role aad condwce
towards value network.

As firms ek more «virtual» ways of doing bisiness the
value network is beacoming more of a redity for the financial
services industry. Initiatives that expand product offerings,
leverage third parties, and provide dired conredion with
customers are being implemented in most companies around
the world.

Not just the players but the very playing field is changing.
Anyone with acces to the Internet and Web can present
innowetions instantly to a worldwide marketplace obtain
interactive market resporses and readapt the innowetion for
spedfic user purposes. All innowators in the world thus
becwme poatential competitors [12]. Industry lealers are no
longer positioned as product providers but as multifaceted
companies. According to Smith Shi and Salesky [14] from
the development of interadive home shoppng channels three
primary roles can emerge (italic ours):

= The merchandise (product/service) provider who is
resporsible for selecting and sourcing merchandise and
for determining how best to price and present it.

= The shopping service provider who is resporsible for
managing applications that enable cnsumers to access
and purchase the products off ered.

= The shopping server distributor (relationship manager)
who is resporsible for providing consumers with access
to serviceproviders' applications.

Note that roles and adivities may overlap aaoss the
business industry. Moreover a virtual bank will choose to
play multiple roles often simultaneously acwrding to the
circumstances.

The development of value networks is growing and
gathering momentum. Thus the first task for every institution
isto create avision, based onproadive choiceto excd in ore
of threemajor roles.

II.MULTIPLE CHANNELS: RELEVANT
IMPLICATIONS

The globa competitive environment has led to four major
changes in how organizations operate and are managed [13]
all involve major process change; al heavily invave IT; and
al are necessary to compete. The four types of process
redesign affed:

= operational processes
suppat proceses
= manageria information flows



= network processes.

Here we ae interested in anaysing the former type
becaise the integration d processes with customers and
supdiersis havingamajor impad on virtua banking. From a
virtual bank’'s gandpdnt the austomer-oriented redesign
initiatives are central to competitive strategy. This
circumstance forces the firm to corntinuowsly recmnsider its
distribution channels dedsions.

In addition channels have become dynamic means,
compounding several waysto reach and serve aistomers. The
channel design must mee the requirements of Anderson et al.
[2] (italic ours):

= effectiveness (the caacity of the dannel design to
addresscustomers’ stated and urstated requirements);

= coveage (the level of customers appreciation d the
valuein afirm’'s offering);

= cost-efficiency (greater strategic efectiveness and
coverage imply atrade-off in cost-efficiency); and

= Jongrun adaptahility (the capadty of the channel design
in coping with a canging environment: i.e. handing
new products and services incrementally and incorporate
emergent channel forms to aign them to customers
expedations).

Given the present business scenario, the most critical
isdle seans to preserve the longrun adaptability over the
time. The question that arise is; How can a virtua bank
appropriately manage the interadion with several (internal
and external) users and partnersin a borderlessbusiness?

We focus on the problem of providing banking services
(information and/or transactions) to customers via remote
channels. web, phone, interadive kiosks and so on.

The dalenge is sgnificant. From a business point of
view it shoud be mnsidered that the use of distribution
channels differs by customer segment. For instance, while
affluent customers do much of their banking by phone or by
Web, many massmarket customers prefer going to automated
teller machines. Moreover, unlike the dired and traditional
way of doing bwsiness where the interadion is essentialy
imposed onthe cnsumer, remote channels imply consumers
distributed across diverse locations to vduntarily visit an
interactive Web site or to chocse to use adial-up service.

The ultimate virtual bank’'s goal is the development and
maintenance of a bunde of complex information products
and services. Software products could be asembled in
cyberspacethrough dstribution arrangements aligning them
with the firm's competitive strategy. The channel design
shoud incorporate this capability of adaptation to a portfolio
of options.

In avirtua banking environment the user interface shoud
create ametaphar that fills the gap between the requester and
the satisfier. No matter what a strategy it adopts, bank shoud
also consider that the device-based interface becomes the
organization'sinterface. A given set of functional capabilities
can be padkaged for users in more than ore way [15]. How a
system’'s comporent appea to its users can pay a
determining role in how they use it and, therefore, how it
aff ects their decision-making kehaviour.

It is evident that service accessibility in virtual banking is
not merely a technicd computer system isaue. To external
customers, for example, accessibility goes beyond technicd
availability: it includes the ease with which they can access
and manipulate information abou products and services to
suit their financial needs. In aher words, a differentiated
distribution system can be successful only if the value to
customers is tailored to their individual requirements. This
perceived value dso depends on how the system appeas to
its users.

Thus it is important to provide feaures that enable the
prodwctive use (in terms of viewing, manipulating and
acessing) of the same information resources by dfferent
caegories of users. In this ense virtual banking dffers from
traditional banking environment not only because of the
larger number of «third» parties (supgiers, financial service
providers, business partners, outsourcers ....) which
electronically interad with the information system. The other,
more spedfic, factor refersto customer’s charaderistics.

For example asingle Internet navigator who logs on to a
bank web site may fal in four caegories, acording to hig’her
level of computer proficiency (noviceexpert) and higher
status towards bank (prosped/arealy customer). It is evident
that the traditional distinction applied to the pradice of
system design between novices and experts covers only
patialy the neal to provide mverage of bank users
expedations. Moreover, the &sence of brick-and-mortar
branches implies that the percentage of prospeds who
approach the bank site from multiple, remote locdions is
greder than the number of adual customers.

To sum up, information system infrastructure in a virtual
banking environment shoud manage ammplexity. Complexity
can be defined through some basic dimensions falling into
two caegories. dynamic and static.

Dynamic dimensions are basic properties that are stable
only in the short run. In our view dedsions abou distribution
channels or product offering pertain to strategic management.
Nevertheless these decisions dhoud maintain congruence
with the eternal fast changing environment. Multiple
channel strategy often implies launching experiments or trials
with many dfferent means, often smultaneously [1]. At the
same time the virtual bank must be quick to modify and rejec
changes that do nd work.

Static dimensions pertain to the overall model of business
characteristics. The number and variety of subsystems (fully
of partially automated) that have to be interrelated and
coordinated, the number of users (and caegories of users)
that aacess the information system shoud na be ignored in
system modeling and design.

IV.UML USE-CASESAS MEANS TO REPRESENT
COMPLEXITY OF A MULTIPLE CHANNEL
ARCHITECTURE

Complexity represents important contingency for system
design. Let us consider the role that new system modeling
techniques (and in particular object-oriented techniques) can
play. We will refer to this approach because it considers both



data and processas a padkage. Moreover the rationale of the
objed-oriented paradigm is that application poblems often
evolve aound red-world oljeds and the ways in which they
interact [16].

The Unified Modeling Language (UML), is a language
for spedfying, visualizing, and constructing the artifacts of
software systems as well as for business modeling. The UML
represents a @llection o "best engineaing pradices’ that
have proven successful in the modeling o large and complex
systems.

The main components of the language ae:

= themetamodel or logical model; and
= thenotation a graphical model.

The logicd model contains the modeling fundamental
concepts. It represents the semantic underlying the problem
and constitutes the foundition o the internal structure of the
data which means the basic exchange size for the todls (code
generator, browsers, etc.).

The graphicd model is a visua representation d the
logicd model. The graphicd aspeds (form, colors, size
position etc.) do nd have aparticular semantic but they are
fundamental for human comprehension. The graphicd
representations are cmmplete model projedions. Severa types
of projedion are posshle.

All the metamodel concepts have agraphical notation: the
so-cdled 4+1 view of the software architedure. The UML is
conceved to be ameans to expressand to buld the software
architedure. Several views work towards the software
architedure definition. Each view is an architedure
perspedive and refers to a dass of reader. Kruchten [9] has
introduced the 4+1 concept view presented in fig. 2.

Logical view Fhysical view

Use case view

Process wiew Development view

Fig. 2. The"4+1 view" approach

A use ca&e is a sequence of transadions in a system in
order to gve aresult of measurable value to an individual
ador of the system [10].

Use @ses assist the development process for capturing
system requirements throughot the so cdled User Centred
Analysis. User Centered Analysis is a process of cgpturing
requirement from the users’ perspedive followed by analysis,
which explores the mnredivity and the cnsequences of
different and pdentialy conflicting wser reguirements, and
design, which maps the requirements into the software
applicdionto med its nedls.

The use cae view:
=  Depictswhat services the system provides to the user;

= Provides information abou the users (adors) of the
system;

=  Shows the nature of interadions between the actor and
the system (use @ses); and

= Reatesactors and use @ses.

Actor is not a user: actor represents a role that a user
plays. User is smeone playing arole whil e using the system.
Each ador uses the system in dfferent ways and eat way
the ador usesthe systemisause @ase.

A use cae describes transactions offered by the system
andinitiated byan ador. A use cae may be cdled by ancther
use cae and dfferent use ases can be combined for greaer
functiondlity. Use ase represents what the system must
provide, rather than how (when using the telephore banking
channel, how the @nredion is made to ancther party is
unimportant for the user that just wants to use the phore
when necessary).

Use @ses are not design dauments or anayss
documents. Nor they are scenario because they do not
represent arecord of a spedfic set of interactions between the
user and the system. Use cases do come from scenarios where
scenario is a session that an ador has with the system.

This sssion contains details of rea data and adual
expeded oupit.

Potentially hundeds to thousands senarios exist in an
application and ead scenario may be dightly different than
the previous one, even though the user did esentialy the
same thing.

Scenarios are important as badkground information for
discovering use caes.

Use @ses represent a set of potential scenarios. Looking
at a family of similar scenarios, it is possible to gather the
essence of what is typically dore, and similar scenarios will
follow similar patterns of work and provide similar types of
results.

Normally ead use cae focuses on a spedfic purpose
(e.g. to obtain the aurrent accourt balance).

A system is described by a finite set of use cases but
patentialy it has an infinite number of scenarios.

Every use cae of a system must be enumerated,
otherwise the system will nat be functionally compl ete.

Let us apply these basic principles to a virtual bank
environment:

The two following use cae diagrams represent:
= Actors (depicted as astick figure);

=  Use @ses (depicted as an ellipse with title inside or just
below the dli pse);

=  System (represented bythe box with atitle) and

=  Actor to Use Case interactions (shown as a doulde-ended
arrow).

Primary adors that initiate activity with the system and
get some value in return are shown on the left side of the
diagram. Secondary adors that are available when the system



neals their help and they ultimately fulfil the neals of a
primary ador, are shown on the right side of the diagram.

Financial products purchase /, i

= Expert Systermn

X
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FPhone hanking customer
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Security firm
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Fig. 3. Use cae diagram depicting "staticd complexity"

In the aurrent virtual banking scenario request for
financial products can derive from different adors (Internet
customer, phore banking customer, ATMs users) and can be
satisfied through dfferent available services (databases,
human experts or expert systems). The use @ase view (Fig. 3)
alows to consider al the possble users (and categories of
users) that access the information system coping with what
we ealier called "statical complexity”.

Financial products purchase / i
i ] Expert Systerm

Internet navigam\
E___,_,—o—'-_—'_'_'_f;'_’
w Database
Internet customer
____,_,—b-
% Distribution ) | :\
Securtty firm
U ¥
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— 2

Internet payment system
(i.e. Digicash)

Fig. 4. Use cae diagram depicting "dynamic complexity"

In a value network scenario bah the regquests and the set
of available services vary dynamicdly. As observed by
Mowshowitz [11] the assignement of these services to
requests can be viewed as a many-to-many mapping of
requests to services that changes over time.

In this stuation (Fig. 4) the use cae view allowsto quick
adapt and modelize the system to manager's expedations.
Primary and secondary adors can be alded, subtraded and
migrated o their roles can be dynamicdly redefined. The
posshility to maintain conguence with the externa fast

changing environment improves the organizaion flexibility.

V. CONCLUSIONS

This paper reports our personal view and comments on a new
approach in building a mherent picture of the virtual bank
and its delivery channels by UML.

Earlier in this article we mentioned Rockart’ s assumption
abou the four major changes aff ecting companies. We have
observed that al invave relevant process change. In
particular we did concentrate on celivery channels design dwe
to itsimportancefor virtual bank.

In the virtual banking environment the existence of
multiple channels impaoses logicd separation d requirements
from satisfiers. The “virtual” approach to the market implies
the “dynamic assignment of available resources to requests’
[11].

The airrent transition o financia intermediaries to a
"value network" model can be explained by two sets of
complexity dimensions. We defined them "static® and
"dynamic". Both o them, in our opinion, should be
considered in order to ensure longrun adaptability to the
organisation.

The use cae gproach promotes a better understanding o
requirements and results. It can easily and effectively
describe relevant characteristics of a multiple cannel
architedure and UML can be used to represent a system from
two dfferent perspectives. managers and IS professionals
point of view. A use cae in fact is able to define the way
how the system works without reveding to the manager the
spedfic mechanisms of the entitiesinvalved.

On the other side for the IS professonas use @se
represents a basis to carry out design, anaysis, and cher
tasks with an oljed-oriented approach adopting the UML
framework. Moreover this fact seems particularly valuable
due to two current tendencies that respedively refer to
businessand techndogicd trends:

1. The eamergence of the Internet as primary delivery
channel in banking industry;

2. The alvent of an objed-oriented language & Jva as
"standard" that enables interoperability among Internet-
based transadions.
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