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PREFACE

This report documents the results of a study conducted by the McDonnell
Douglas Astronautics Company (MDAC) from 1 June 1976 to 31 March 1977
for the NASA George C. Marshall Space Flight Center (MSFC) related to
integrated payload and mission planning for Space Transportation System
(STS) payloads. This Fhase III effort is a continuation of the Shuttle payload
planning studies initiated by NASA/MSFEFC in October 1974,

An executive summary of this phase is reported in MDC-6740, Final detailed
technical results of this study phase are reported in the following volumes

of MDC Gb6741:

Volume I - Integrated Payload and Mission Planning Process
- Evaluation
Volume IT ~  Logic/Methodology for Preliminary Grouping of
Spacelab and Mixed Cargo Payloads .
Volume IIT -~ Ground Data Management Analysis and Onboard

Versus Ground Real-Time Mission Operations

Volume IV Optimum Utilization of Spacelab Racks and Pallets

1

This Volume IIL presents the results of an analysis to develop logic and
methcdology for the preliminary grouping of Spacelab and mixed cargo pay-
loads in a form that can be readily coded into a computer program by NASA,
The appendix to this volume contains logic diagrams that should be an aid

in the coding process.
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Requests for additional information should be directed to the following

personnel:

e Mr, R. E. Valentine, Study COR
NASA George C. Marshall Space Flight Genter
Huntsville, Alabama 35812
Telephone: Z205-453-3437

@ Mzr. R, P. Dawson, Study Manager
McDonnell Douglas Astronautics Company
Huntington Beach, California 92647
Telephone: 714-896-3205

: e Mr. R. D, Nichols, Field Office Representative
| McDonnell Douglas Astronautics Company
Huntsville, Alabama 35812

Telephone: 205-881-0611
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SUMMARY

The purpose of this task was to develop the logic and methodology for a

preliminary grouping of Spacelab and mixed-cargo payloads in a form that

can be readily coded into a computer program by NASA. The logic developed

for this preliminary cargo grouping analysis is summarized below, Principal

input data include the NASA Payload Model, payload descriptive data, Orbiter

and Spacelab capabilities, and NASA guidelines and constraints (see Figure I-1).

The first step in the process is a launch interval selection in which the time

L interval for payload grouping is identified, This time interval is normally for

a specific flight year, however, the program can accept additional increments-

r .' of time (quarter years), if required. Logic flow steps are then taken to group

| payloads and define flight configurations based on criteria that includes

i dedication (by NASA Office or techneclogy), volume, area, orbital parameters,

- | 28153
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pointing, g-level, mass, center of gravity, energy, power, and crew time,
Aftex all possible Spacelab payloads have been loaded, the next logic step of
the program will permit the accommodation of automated payloads on pallets

if all evaluation criteria can still be met (1. e., space, weight, power, etc.)}.
The program has interactive capability - the capability for real-time operation
at remote locations by cognizant engineers, The output of this program will
include information on payload groupings, Spacelab configuration, the number

of STS flight required, weight summaries, and the extent of resource usage.
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Section 1
INTRODUCTION

The Space Transportation System (STS) currently under development by NASA
will begin a new era of space activity that will involve a significant increase
in the number and type of space payloads and missions. To satisfy the needs
of the various payload users, and in order to utilize the STS in the most
effective way, additional emphasis is being given by NASA to the unique plan-
ning and program integration activities necessary to fully exploit STS capa-
bilities, This planning and integration process becomes extremely important
when considering the high rate of projected STS traffic, the frequent require-
ment for payload sharing of STS flights, the varied states of payload develop-

ment, and the different operational aspects of each payload.

These payload planning and integration activities include preliminary engineer-

ing analyses to determine compatible carpgo grouping arrangements and Spacelab

configurations. To augment this activity, NASA initiated an effort to define

an avtomated program for this purpose. MDAC's support of this effort was to
develop the logic and metheodology for a preliminary engineering grouping
analysis of Spacelab and mixed cargo payloads. This engineering grouping

analysis, which is required prior to performing more detailed system engineer-

ing analysis, will aid in the selection of the most desirable Spacelab payload

groupings and Spacelab configurations,

This report documents the results of the MDAC analyses to deve-lop the logic
and methodology for a preliminary cargo grouping program. Section 1 presents

introductory :Lnformatmn and fundamental methodolog}r development: In

Section 2, the general methodology is expanded and the logic flow is developed
In Section 3, the pa.yload ordenng and output manifests are expanded. Section 4
presents logic and methodology computer coding., Conclusions are presented
in Section 5. Appendix I contains logic flow diagrams which should be of use

in the coding process.,
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1.1 OBJECTIVE

The objective of this eifort was to develop the logic and methodology for the
preliminary grouping of Spacelab and mixed cargo payloads in a form that
can be readily coded into a computer by NASA, Task objectives, approach

and general guidelines, and assumptions are summarized on Figure 1-1.

1.2 GENERAL APPROACH AND SCOPE
The overall approach taken was to formulate the general methodology,

identify the evaluation parameters, develop the logic flow, determine an input

. data base format, document the results, and coordinate with NASA pro-

grammers during NASA coding operations, The logic and methodology were
to be developed in a form that could be readily convertible by NASA to Fortran
statements for use with any of the latest high-speed digital computers. Pri-

mary emphasis was directed to Spacelab payloads; automated payloads were

- given secondary consideration, There are eight basic Spacelab configurations

covered depending upon core length and rack and pallet combinations, Flight
durations up to 30 days are accommodated, however, detailed experiment

time line reqﬁiremen\‘:s are not considered. The program developed was to
have interactive capability, that is, the capability for real-time operations

at remote locations by cognizant engineers. The program was developed so
that fully dedicated payloads or partia.ily dedicated payloads canbeprogrammed,
The program alsc has the capability to measure resource usage {such as

welight, power, etc.) and maintain a reserve allowance,

Major assumptions and capabilities affecting logic development are summarized
on Figure 1-2. Efforts were made to maintain a degree of detail that is as
simple as possible, yet provides meaningful results. The most significant
~assumption was that no time line considerations -vere to be considered. This
decision was made becauée thé inclusion of time line evaluation would édd

significant complexity to the logic, beyond the scope desired for this task,

This task represents the initial step in the planning and integration process
to determine payload grouping and configuration. The logic and methodology
must then be coded into 2 computer program by NASA and used to actually

conduct preliminary grouping analyses and payload groupings, Following

" this, additional analysis steps are required to détermine final payload groupings

/.-_ :
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OBJECTIVES:

DEVELOP THE LOGIC AND METHODOLOGY FOR THE PRELIMINARY GROUPING OF
SPACELAR AND MIXED CARGO PAYLOADS IN A FORM THAT CAN READILY BE
CODED INTO A COMPUTER PROGRAM BY NASA -

APPROACH:

1) FORMULATE GENERAL METHODOLGGY AND IDENTIFY EVALUATION PARAMETERS

2)  DEVELOP LOGIC FLOW AND INPUT DATA BASE FORMAT

3)  PREPARE DOCUMENTATION AND PROVIDE COORD INATION WITH NASA
PROGRAMMERS DURING COD ING

GUIDELINES AND ASSUMPTIONS:

1) EIGHT BASIC SPACELAB CONFIGURATIONS
2} MAJOR STS RESOURCE USAGE TO BE DEFINED WITH ALLOWANCES FOR RESERVES

3)  INTERACTIVE OPERATIONAL CAPABILITY TO BE INCLUDED

Figure 1-1. Preliminary Engineering Analysis of Spacelab and Mixed Cargo Payloads — Logic and
- Methodology (Task 2.1C)

22812
1) SPACELAB PAYLOADS GIVEN PRIMARY CONSIDERATIONS
2} AUTOMATED PAYLOADS GIVEN SECONDARY CONSIDERATION
- 3) EIGHT BASIC SPACELAB CONFIGURATIONS
4) ACCOMMODATE.FLIGHT DURATIONS FROM 7 TO 30 DAYS

5} NO TiME LINE CONSIDERATIONS

6} INTERACTIVE CAPABILITY INCLUDED

7) MAJOR RESOURCE USAGE DEFINITION

Figure 1-2. Major Assumptions and Capabilities Affecting Logic Development

y, 3
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and configurations based on a more detailed engineering compatibility
analysis. An intial step for this detailed engineering cycle is shown in the
lower block on Figure 1-3, Systems Engineering Analysis Logic and
Methodology, in which the logic and methodology would be developed for a
more detailed analysis of payload and cargo compatibility. Once completed
and coded into a computer program, it would be used in the overall cargo

grouping analysis to determine final payload grouping and configuration.

An expansion of the approach taken is contained in the following sections.
These sections treat the proeblem of how the general logic and methodeology

was determined for the preliminary grouping analysis. A methodology was
developed which generates the logic flow structure up to the point of satisfying
problem pecuiiar constraints, In general, these constraints dictate logic

flow configuration requirements. Included are the determination of compati-
bility criteria that are needed to generate a logic flow structure, and additional

diagrams which, when coded, implement the grouping process.

22719

TASK 2. 1(C)
PRELIMINARY
é";’;‘ér DATA CARGO GROUPING
BASE LOGI C/METHODOLOGY
y
i %‘E'é?_‘w COMPUTER
o PAYLOAD DEVELOPMENT gggm’ﬁitﬁm -] PAYLOAD
DESGRIPTIVE | y o FNALYSIS GROUPINGS
DATA
# ORBITER! [~ v & - !
SPACELAB
CAPABILITIES | y DETAILED FINAL
AND COMPATIBILITY | ,| PAYLOAD
COMPUTER ENGINEER ING GROUPING AND
CONSTRAINTS PROGRAM ANALYSIS - CONFIGURATION
o NASA ' DEVEL%PMENT :
ﬁg[l)DELINES ™
ENGINEER ING
REQUIREMENTS | - ANALYS1S LOGIC
AND METHODOLOGY

Figure 1-3. Interfaces of Praliminary Cargb Grouping and Datailed Compatibility Analyses
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In Section 2, the actual determination of the logic flow structure for the.
Preliminary Grouping of Spacelab and Mixed Cargo Payloads program is
summarized. The payloads to be loaded, flight configurations, compatibility
criteria, and problem peculiar constraints are identified, and a logic flow

structure is generated.

1.3 LOGIC FLOW REQUIREMENTS
In order to determine the logic flow, the following requirements were
considered: '

A, Method for the determination of reasonable logic flows,

B, Method for the evaluation of logic flows,

C. Allowances for problem peculiar constraints (i.e., unique

constraints imposed by a particular problem).

In order to achieve these ends, the basic segments of logic flow via logic
components are defined as:

e Payloads

® Sets (Groups of Payloads)

e Criteria

® Flight Configurations

For a complete grouping process, all payloads must be evaluated against all -
criteria, This is equivalent to arranging the criteria in a linear (series,
string) fashion and successively passing the elements through the string, In
order to maintain the detail of the preliminary grouping process to its intended

purpose, requirement (A), preceding, is limited to a specific set of criteria
which are discussed later,

The determination of a method for evaluating logic flow necessitates logic
flow criteria, One set cf criteria that was desirable to satisfy was that the
logic flow be workable, flexible, and fast. In this context, workable means
that the logic flow performs in a reasonable manner, is not too complex, and
solves the problem to the intended level of detail, The logic flow must be
flexible since the input items may not be entirely defined and since it may be
desired to modify the criteria_ set a8 more information becomes available.
Since the ldgic flow will eventually be developed into a iortran coded com-
puter program, the logic must be developed so that the resulting computer

program will provide rapid calculations.

. 5
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1.4 COMPATIBILITY CRITERIA

The compatibility criteria are determined from an evaluation of the character-

istics of the payloads to be loaded and of the flight configuration character-
istics, The number and type of characteristics used for the criteria
determination defines the level of compatibility sought in the problem

solutiox.

The previously identified requirement that the flow be fast may be satisfied
by minimizing the number of decisions (i.e., criteria test of items). One

method which may be used to minimize the number of criteria tests is to

order (group) the criteria with the most restrictive criteria first. This pro-

cedure reduces the number of payloads that successive criteria must test
and hence reduces the number of decisions., Two possible methods for the
determination of restrictiveness are:

s Direct Evaluation

e Incompatibility Matrix

In the direct evaluation, a criterion is chosen and each payload is tested
against the criterion. The number of payloads which pass the test is an
indication of restrictiveness. The more restrictive the criterion, the

greater the number of payloads which are rejected,

To determine restrictiveness, a quantitative evaluation may be performed as

 above or qualitatively ordering of the criteria from a reasonableness stand-

point may be performed,

To accommodate these requirements, the following constraint was imposed
on the methodology process:
e Criteria in the logic flow are ordered according to restrictiveness

with the most restrictive criteria first,

1.5 CRITERION MODELING — GENERAL
The determination of pertinent compatibility criteria and théir levels of
restrictiveness may be facilitated by:

® Grouping criteria to develop trends and differences.

e Modeling criteria for more effective iﬁesting.

/
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The criteria’ were modeled to achieve the grouping referred to above,
Modeling a criterion may be a straightforward process or very complex, In
general, the more complicated that the model is, the more yes-no decisions

that are required to test a payload against the criteria.

The model which was used for the majority of the quantitative criteria is the

simple additive model, given in the following example,

Example:
Criterion — Mass ‘(quantity)
Model Type — Additive (add the mass [quantity] of the payload which
is currently loaded to the mass [quantity] of the payloads already
loaded) '
Decision Test — Does the total mass (quantity) exceed the available level?
.n place of the quantity mass, other additive criteria examples are energy,

crew time, etc. A second model type which was used is that of parameter

matching.

Example:
Criterion — Discipline (parameter)
Model Type — Parameter matching _
Decision Test — Is the discipline (parameter) of the payload currently

beirig loaded the same as the discipline (parameter) specified?

In place of the parameter discipline, other examples are g-level, pointing,

etc. The last type of model which was used is that of rearrangement.

Example:
Criterion — CG.
Model Type — Rearrangement (rearrange elements on the container
. according to a subcriterion) -

Subcriterion — Mass
Decision Test — Once rearrangement has been performed, has the

CG (criterion) test been satisfied?

‘Note that the actual specification of the physical rearrangement has not been

given., This specification depends on the criterion type specified in Section 2.

, .
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Time line rearrangements would require complexity beyond the scope of this
study and therefore were not considered, However, in some cases, time

duration factors were considered.

If a criterion decision test is not satisfied, then the pa.y-load is rejected. It
was assumed, for the grouping problem, that all payloads must be loaded.
The rejection option was then defined as:

Rejection — Due to incompatibility, the payload (PL) cannot be loaded
on any used flight configuration (FC) (a FC which contains
previously loaded PLs)., An unused (empty) FC was then defined
and the PL was loaded onto it. |

Tolerance levels were considered as part of the criterion modeling process,
that is, some criteria may have tolerance levels specified in addifion to

normal maximum levels,

1.6 PACKING LEVELS
Packing problems may in ger;eral be divided into levels. Examples for loading
payloads onto the Spacelab are: _
. One packing level - PL loaded onto FC
e Two packing levels - PL loaded onto pallets and/or modules
(P/M), P/M loaded onto FC
s Three packing levels - PL loaded onto P/M, P/M grouped
into pairs, and P/M pairs loaded onto FC

The packing process with three packing levels was not as flexible as that with
lesser levels since it was more difficult to pack pairs than single P/M.
Further, although it is felt that some added PL grouping control was achieved
by ufilizing more than oné packing level, the single packing level, (i.e., PLs
directly onto FCs) was choosen due to the more general simplicity of the
logic and the corresponding reduction of computation time and computer file

storage requirements in the computer program,

1,7 CRITERION MODELING — PACKING ALTERNATIVES

The process for evaluating criteria restrictiveness through criterion modeling
has been defined in Subsection 1. 5. Rejection of PL by a criterion, i.e., the
PIL: fails the decision test, is one possibility and is the default option. In the
preliminary grouping of payloads, reJectlon Would mean that a partlcular PI,

would not bé loaded onto a particular FC.
g 8
s
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P Packing alternatives are also options encountered in the loading process given

in the following examples.

‘L  Examples: '
' £ Rearrangement — FC CG out of CG envelope, therefore rearrange pzallet
b and module locations (i. e., select new FC).

Replacement — Sum of pallet weight exceeds maximum, thereforé remove

i l a pallet and substitute another pallet,

Adaptability — Sum of crew time requirement exceeds available,

therefore add another crewman.
In addition, another packing alternative was identified.

Example: _
Intervention (Interactive Capability) — Sum of PL energy exceeds

[ T

- maximum by 2 percent; human decision allows this PL

grouping regardless of energy overrun.

" Precise definitions of the packing alternatives must be developed, e.g., if
PLs are to be rearranged on a pallet or ina module, what is the specific
i plan of action for the rearrangement?
5 I A basic ordering for the packing alternatives associated with a criterion may
i :

be determined and depends on the criterion. For example, for the criterion
of FC CG outside of CG envelope, replacement of a pallet from one FC to
another ¥C may be more difficult than pallet rearrangement within an FC

once other criteria have been satisfied,

Other constraints are now identified which reduce the complexity of the logic

flow.
s - &  Consider only the following packing alternative, and define
i restrictiveness order for packing alternatives (least restrictive
o _ _ first) as follows:
e v A, Adaptability
. B. Rearrangement
;“ C. Replacement
- s g

L
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D, Intervention (interactive capability)

E. Rejection

In general, it is easier to adapt and rearrange than it is to replace if a
compatibility criterion is not satisfied, Since replacement is really a special

case of rearrangement, replacement was eliminated for the sake of simplicity.

The above listing was used to order the criteria. This ordering is
accomplished using the following constraint:
[ Criteria restrictiveness is determined from the applicable

criterion packing alternatives,

1.8 PAYLOAD AND FLIGHT CONFIGURATION

Some PLs are more demanding on FC resources than others and would
therefore be more difficult to load once other PLs have been loaded, It was
therefore desirable to facilitate the packing process by ordering and loading
the most demanding PLs first. Demanding depends on the particular PLs,

FCs, and criteria.

To order the PLs to be sent through the logic of the grouping process, a PL
resource table was defined. The resource table elements are the percentages
of the FC resources used by the PLs., The percentages for each PL are added
across the row with an optional weighting factor for each resource. Ina
sense, the PL with the largest total is most demanding, i.e., the most diffi-
cult to load, and is loaded first. By arranging the totals in decending order,
the PL crdering is defined, The PL Resource Table, in Appendix I, will be

used in Section 2 for ordering PLs,

The FCs for the general packing problem may also be classified according to
type, and all PLs may not be compatible with all types of FCs. The ¥FC types

may also be ordered according to criteria.

There are special considerations which affect the PL ordering and FC type
selection, Two examples are sets of PLs that should always fly together and
F(C that have dedication requirements, These are discussed in more detail

in Section 2.

Vi 10
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Section 2
LOGIC DEVELOPMENT

The fundamental methodology development has been presented in Section 1,

In Section 2, the general methodology has been expanded, leadiné to the actual
logic flow diagrams, The results of the logic development are presented in
Appendix I for conveuience of handling during the coding process. The input
data requirements and the actual logic diagrams are presented in Appendix L.
In the following Sections, all Tables and Figures referred to are contained

in Appendix I. Table and Figure numbers are not consecutive as they

correspond to block numbers within the flow diagrams.

Z.1 BASIC PROGRAM FLOW

The logic development, as discussed in Section 1, is based on one level
loading, i.e., loading of Spacelab PLs directly onto FCs with no intermediate
consideration of non-FC related pallets or racks, The basic or main logic
flow control is depicted in Figure 1.0. The basic input data bases are included
in the logic blocks which are open-ended on the lefi-hand side. Additional '
operational data files are indicated in blocks 1.8, bl. 9, and 1.10. These
blocks or data files are established once and subsequently updated or modified
only as new data or experience warrant, Program initiation begins in

block 1,12, The remaining blocks of Figure 1, 0 refer to subseguent logic
diagrams where the actual or detailed logic flow is presented. The remaining
discuésion consideres each logic diagram in the order that the computerized

flow would occur.

The PL model and the PL data base input data paraineters are listed in

Tables 1,1 and 1,2 respectively, The basic Spacelab FC data base and the

- Orbiter capabilities and constraints are listed in Tables 1.3 and 1. 4,

respectively. Table 1.5, basic data base file, contains parameters which

do not naturally belong in the previous data base files. The criterion character-

istics are shown in Table 1.8. The criteria are listed, not in any particular

/ 1
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order, showing the packing alternatives and nature of adaptability, if any.
The ordered criteria (the order in which they will be evaluated for each PL)
are listed in Table 1. 9. Finally, the criterion model definition for each

criterion is shown in Table 1, 10.

2,2 INTERACTIVENESS SPECIFICATION

- The interactiveness specification logic flow shown in Figure 2.0, data base

changes in Figure 2.2, FC dedication options in Figure 2.3, and tolerance
parameter interactive options in Figure 4.0, are executed at this point, All
other interactive options occur at appropriate places in subsequent logic flow
with some flags being set in Figure 2.0, The subsequent interactive options

are clearly called out as they occur and will be discussed at that time,

With interaé:tive capability, the user will be able to make changes to this data
base on any given run, as desired., A ma.jbr feature of the interactive control
is the dedication option, The user can specify one or more flights to be
dedicated to either one or a combination of two program offices. In addition,
for each flight with two-office dedication, resource percentage splits can be
specified (e.g., split loading by weight, Office of Applications 60%, ESA 40%).
Also, the amount (%) of reserves for selected resources can be specified,

The final interactive option is that of repacking at the end of the logic flow,
The user will be able to observe the resource usage tables and attempt to

move any selected PL from one FC to another,

2.3 LAUNCIT INTERVAL RESTRICTIONS

Following the initial interactive options, control is returned to Figure 1.0
and the launch interval restriction logic, Figure 3,0, is called. This logic
simply selects all of the PLs out of the total PL Model for the desired PL
grouping year currently being considered. These PLs are then stored in a

separate file for further manipulation.

The basic process is to select the PLs out of the PL model for a specified

year and group them into FCs, However, additional flexibility is provided
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as the user may specify any number of quarter years to be included in addition
to the specified beginning year., Two grouping options are then available:

1. Group all PLs for the interval year (1) + N quarter-years.

2. For the specified interval (year (1) + N quarter-years), group the

PLs by quarter-year segments within that interval,

2.4 GROUP PAYLOADS AND LOAD ONTO FLIGHT CONFIGURATIONS

The heart of the grouping logic begins with Figure 7.0, group PlLs and load
onto FCs, Throughout the 7 series of logic flow diagrams, control is trans-
ferred to various segments of the logic for evaluation of the PL criteria with

each attempt to load a PL onto a FC.

The first step in Figure 7,0 is to transfer control to Figure 7.3 where the

PLs of interest {Reference Figure 3,0) are ordered. They are first ordered
by calculating the percent of total resource available in the FC that is required
by the PL. A matrix file is built, doing this for each additive criterion for

each PIL. The matrix rows for each PL are then summed using input multiply-

 ing or weighting factors for each criterion as shown in Table 7.3,9. The

PLs are then ordered in descending order according to the summed totals,
Next, the list is sorted for each office-~dedicated flight, Each office~
dedicated group is moved to the top of the list so that they will be selected

for loading during the early execution of the logic. Control is now transferred
to Figure 7.4 for special PL grouping designations. Here one or more sets
of PLs can be designated to always fly together, Since loading a set of PLs
onto a FC may present special loading problems, these designated sets are

moved to the top of the ordered PL list so that they will be loaded first.

Actual loading of PLs onto FCs now begins, First, the specially designated
groups of PLs that must fly together are loaded, After these special sets
have been loaded, selections of PLs from the ordered PL list will continue,
If dedicated flights are required, these PLs will be the next PLs on the list,
It should be noted that there is a test (Figure 7.0, Blocks 7.4 and 7.4.1) to
determine when all of the dedicated flights have been satisfied. When this
is determined to be the case, the dedication criterion is removed from the
ordered criterion list for the duration of the run. This makes is possible to

attempt to load the remaining multiuser PLs onto the dedicated FCs if
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available resources permit, In this manner, each remaining PL in the list

is successively selected for loading onto a FC,

The first criterion to be tested for each PL is the Instrument Pointing System
(IPS) requirement. This is done by transferring from Figure 7.0 to Fig-
ure 25,0, and returning. The IPS criteria is checked first because it has an

‘mpact on subsequent criteria that will be evaluated.

2.4.1 FC Selection and Criteria Evaluation

Transfer of control is made from Figure 7.0, Block 7.7, to Figure 7.7 for

FC selection and criteria evaluation. First, the PLs are tested for special
grouping requirementé. If there is a requirement, the FC is established for
the first PL of the set and all subsequent PLs of that set are loaded onte the
same FC, If the PLs are not of a special set, then the test is made to deter-
mine if a specific FC type (FCT) is designated for that PL. If so, the logic
increments through the FC manifest and selects the first FC of the desired
type. If the PL cannot be loaded on that FC, the incrementing coatinues
until the next FC of the desired type is selected, If the FC list is exhausted,
then a new FC of the desired type is established. If no FCT dedication
requiremeﬁts exist, the logic simply increments through the FC manifest
until the PL is loaded. The criteria tests begin in Figure 7.7, Block 7.7.8,
where control is transferred to Figure 7.7.8. The logic begins incrementing
through the criterion list (Table 1. 9), checking for possible packing

alternatives.

2.4.2 Dedication Criterion

Since the pointing and IPS criteria have already been checked, the first cri-
terion selected from the list is dedication. This is a parameter match model
FC Office designation to PL Office designation. The parameter match model
is in Figure 7.21, If the parameter match is made, the test is satisfied,
After the last PL with a FC dedication is selected from the ordered PL list,
the criterion dedication is deleted _frorn the criterion list for the duration of
the run. As previously indicated, this is done to permit the remaining multi-

user PLs to be loaded on the dedicated FCs as available resources allow.
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2.4.3 Mass Criterion

This criterion is additive, so control is transferred to Figure 7.20. The
criterion here is: After adding the weight of PL (WPL) to the ¥C, does the
total PL (chargeable} weight (WPLT) exceed the FC Spacelab PL weight
available (SPLAT)? Additional weight checks are made for individual pallets

and racks in the pallet and/or rack volume-area check.

2.4.4 Orbit Parameters
The acceptability of PL orbit parameters for a given FC is evaluated in the
logic flow contained in Figures 23.0, 23.5, 23.7, and 23.10. This flow also

provides consideration of mission duration extensions.

2.4.5 Volume Area Loading Check

The initial pallet and rack volume-area loading check is controlled in

Figure 24.0. Since this logic is more complex than the other criteria tests,
the first step is an interactive stop, allowing the user to instruct the PL to
be loaded and bypass the logic. If he types in LOGIC, then the logic flow
continues as follows. ' If the PL invelves rack loading, this is accomplished
in Figure 24.2 and is checked on the basis of total volume. Dedicated racks
for specified PLs can be accommodated. The pallet loading becomes more
complex. The pallet loading is three dimensional in that both above and
below mid-deck loading is considered. Since viewing and/or gimbaling PLs
are probably the most restrictive to load from a volume-area consideration,
a preliminary test is made for the viewing PLs. The viewing requirement is
identified in.Figure 24. 4, If the requirement exists, control is transferred
to Figure 24. 9 for preliminary checks. This logic first checks to see if the
PL can be mounted above mid-deck and remain within the upper PL envelope
constraint in the cargo bay. The result of this test is simply that a flag is
set indicating Whetﬁer the PL muéi: be mounted above mid-deck or below

mid-deck on the pallet floor structure.

Next, in Figure 24. 9. 1, the PL area is checked against the available area

and the PL weight is checked against the available weight. One, two, or three

pallet train requirements are considered by the control passing through
Figures 24.11, 24.12, and 24, 13, as indicated.
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To this point, the logic has tested area (in the launch stowed condition),
weight, and cargo bay envelope. This could be whether the PL has viewing
and/or gimbal requirements or not. Next, if the PL has viewing and gimbal
requirements, control is transferred to Figure 24. 10. In this logic, the PL
height is considered to be the PL extended or deployed height (PLHEX) as
opposed to the PL launch configuration height (PLH). In Figure 24. 10, some
basic computations are made concerning viewing and/or gimbal type PL
heights for the appropriate viewing and/or gimbal angle. These values are

retained for subsequent tests at a more detailed level.

Returning to Figure 24.4, Block 24.4.7, if the PL has no viewing and/or
gimbal requirement, control is transferred to Figure 24.5 for below mid-
deck loading checks. These preliminary tests are for total area, height, and
welight, considering one, two, or three pallet train requireéments as before.
If the PL cannot be loaded below mid-deck, similar checks are made in

Figure 24. 8 for ahove mid-deck loading.

Once a pallet of a FC has been loaded to the point that the lvaded area exceeds
the available area minus some input factor, control will be transferred from

Figure 24.9.1 to Figure 24.20 for a detailed area placement check.

The basic principle for the more detailed pallet loading evaluation is to
section off the below and above mid-deck areas into rectangular sections as
shown in Table 24.20. The intent is to end up with reasonably good confidence
that the PLs grouped on a given pallet can in fact be accommodated when
actual layouts are made in the next level of compatibility analysis. If
desired, this detailed pallet PL placemeht logic can be included in the initizl
program coding or it could be added at a later date to facilitate early oper-

ation of the program.

As seen in Table 24.20, there are 12 sections below and 20 sections above
mid-deck for a single pallet. These numbers are doubled and tripled for two
and three pallet trains, respectively. In Figure 24,20, the appropriate
number of sections are established according to the current pallet configur-

ation being considered. Next, the below mid-dec!" PLs for the .curreni: pallet
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configuration are selected and ordered according to the fraction of the
available area that the PLs require. Thus, the largest PL will be pla.ced-
first, the smallest last. The same procedure is accomplished for the above

mid-deck Pls.

Next, in Figure 24.21 and 24.22, the below mid-deck PLs are placed on the
pallet. The ?rocedure congists of selecting the next PL from the newly
ordered list. A spacing factor is applied to the PL width and length to allow
for some spacing between adjacent PLs after loading. Using these scaled
PI. lengths and widths, the number of sections fequired by the PL is defined.
The first section on the pallet is now selected (section 1.1). If this section
ig available on the pallet and more sections are required lengthwise, then
the next section lengthwise is selected. This procedure is followed until the
PL Iength can be loaded or a conflict with an unavailable section is met.

The same procedure is followed widthwise. If the PL can be loaded, the
selected sections are deleted from the available section list for the current
pallet. This includes above mid-deck sections if the PL height extends above
the mid-deck level. This is the reason below mid~deck Pls are placed first.
If an unavailable section conflict is identified, the logic will continue to
select the next section until an available section is found. The procedure

then continues, attempting to place the PL. If the PL cannot be placed below

mid-deck, it is added to the above mid-deck list for possible placement there.

When all of the below mid-deck PLs have been placed or changed to the above
mid-~deck list, a similar procedure for placing PLs above mid-deck is
followed. At this point, if it is determined that some PLs cannot be placed
at all, the logic will interactively ask the user if he wishes to override the

logic and load the PL anyway.

One feature is, that for a gimbaling PL, the area is increased to equal the
p-roj.ected area assumming the PL gimbals around the full circumference.
For viewing PLs, no PLs will be loaded in an adjacent section if the new PL
height would protrude above the upper edge of the viewing PL, even ifin a
gimbé.led position. Again, these calculations consider the PL heights to be
in the extended or deployed position. This is the viewing conflict test in
Figure 24,28,
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2.4.6 Power
The power criterion is evaluated in Figure 7.2.2. Using the operating power,
duration of each operation, frequency of operation, and mission duration, the
total power consumption for each PG is calculated. Then for each FC, a power _
information manifest is maintained. A sample is shown in Table 7.2.2. :
2.4,7 Pointing — Reaction Control System (RCS) Fael .
This criterion is modeled in Figure 7. 18. The additional fuel is added, based T e

on input data contained with the PL being evaluated.

2.4,8 G-Level -
The g-leval criterion is modeled in Figure 27.0. This model establishes the '
duration that different g-levels are required for each mission. This is done

for the purpose of output information as opposed to a criterion test.

2.4.9 Continuous Thermal Heat Rejection

This criterion is an additive model using Figure 7.21. It is a gross check

of the accumulated average heat rejection requirement.

2.4.10 CG Criterion

The CG criterion is a tolerance range test with the rearrangement alternative.
This logic is contained in Figures 7. 17 and 7. 17.1. Only longitudinal CG is
considered. The flcw initiates in Figure 7.17. The new FC CG is calculated
in Figure 7. 17.1 and returned to Figure 7.17. Here, the CG out-of-tolerance
range test is made. An acceptance is indicated even if the CG is out of

tolerance by 10% or less in order to account for uncertainties in current
CG data. "

2.4.11 Energy -
This criterion is an additive model using Figure 7. 18. The total energy

required by each PL is summed and checked against the available energy.

2.4,12 Crew Attendance Time

This criterion is modeled in Figure 7. 19. The model accumulates the total
crew attendance time required for each PL and determines if additional
Spacelab crewmen beyond the baseline of two are required. If so, the

additional weight provisions are added.

18

MCDORNELL DOUGL& : . i



- -~ ikl e

s e

2.5 END OPTIONS

After the last PL is loaded, the logic executes several end options. First,

in Figure 13.4, an additional opportunity is made for the user to interactively
add mission dependent equipment (MDE) to the loaded FCs. Then, if the
tolerance option flag is set, the logic in Figure 13. 1 will determine from the
resource usage table the percentage of each resource used for each FC. It
then establishes an incompleted FC loading manifest., This _information can
be displayed and used in the next option. The next option is that of inter-
actively repacking or rearrangement of PLs in a FC or from one FC to

‘another. This logic is in Figure 13. 2.

2.6 AUTOMATED PAYLOAD.(APL)

If resources allow and z2ll PLs have been loaded, then an attempt is made to
load APLs onto pallets. The APLs are deployed at the beginning of the
Spacelab mission. The loading attempt is made at the completion of the
loading of the FCs. The FC resources which are used as loading criteria

are listed in Table 26. 1 and the logic flow is illustrated in Figure 26.0.

Two possible situations in which APLs may be assigned to a FC are (1) the
pallets on a FC do not deplete the ¥C resources, and (2) an FGC occurs in the
output manifest in which another paliet could be added, changing the type of

the original ¥C, The logic flow for loading APLs handles hoth of these cases.
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Section 3
PAVYIOAD ORDERING AND OUTPUT MANIFESTS

As part of the process, the payloads which are to be sent through logic are
ordered. To this end, element resource tables are employed which allow
payload ordering on the basis of the percentages of FG resources used. The
ordered payload manifests are used as PL loading input and the resultis an
output manifest. The PL resource table consists of that part of a manifest
which contains the percentages of available resources used for additive
criteria. The percentages are summed across the rows to obtain percentage
totals.

A sample input ordered payload model is given in Table 7.3.9. The ordered
PL manifest, Table 7.4, is then constructed. Table 8 illustrates a sample
FC output manifest for a 5% tolerance level. The associated weight summary

ig given in Table 9. The FC ordering is shown in Table 10.

PRECEDING PAGE BLANK NOT FILMED
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Section 4
"LOGIC AND METHODOLOGY COMPUTER CODING

The computer program which implements the logic and methodology for the

grouping of Spacelab payloads consists of Fortran coding and a set of computer
files (Table 11).

As an example of the implementation of the criterion decision process via

the program and files, consider the criterion energy. ¥rom the ordered
criteria file, Table 1.9, it is seen that the criterion GG has just been satisfied
and the program goes on to the next criterion. The ordered criterion index

is incremented, Figure 7.7.8, and the criterion energy is selected.

As stated, the criterion index in the criterion model definition file,

Table 1,10, is incremented until ENERGY is located. The information pro-
vided here includes the fact.tha.t the criterion is represented by an additive
model and 25% (example) tolerance. The additive model subroutine,
ADDITIVE, which contains the criterion model procedure and decision test
is then called as in Figure 7.20. For this example, the element quantity,
QUANT, is equal to ENERGY. This logic block in Figure 7.20 fits into the

criterion decision test block of Figure 7.7. 8.
Another criterion model type which is considered is that of parameter match-
ing. In this case, the check under parameter match in the criterion model

definition fiie (Table 1. 10) instructs the program to call subroutine PARA-
MATCH as in Figure 7.21.

The criterion files may be expanded in scope to provide for more detailed
models.

The input data base requirements are summarized in Table 12.

FRECEDING PAGL 11 /.7 7 PILMEDE
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Section &
CONCLTUSIONS

The logic and methodology for a preliminary grouping of Spacelab and mixed
cargo payloads has been developed in a form that can be readily coded into a
computer program by NASA. Principal input data include the NASA Payload
Moudel, payload descriptive data, Orbiter and Spacelab capabilities, and NASA
guidelines and constraints. The first step in the process is a launch interval
selection in which the time interval for payload grouping is identified. This
time interval is normally for a specific flight year, however, the program
can accept additional increments of time (quarter years), if required.

Logic flow steps are then taken to group payloads and define flight configur-
ations based on criteria that includes dedication (by NASA Office or technology),
volume, area, orbital parameters, pointing, g-level, mass, CG, energy,
power, and crew time, After all possible Spacelab payloads have been
loaded, the next logic step of the program will permit the accommodation of
automated payloads on pallets if all evaluation criteria can still be met

{i.e., space, weight, power, etc.). The program has interactive capability,
the capability for real-time operation at remote locations by cognizant
engineers. The output of this program will include information on payload
groupings, Spacelab configuration, the number of STS flights required,

weight summaries, and the extent of resource usage.

The process which generates the logic and methodology for the grouping
analysis has been developed for use in the preliminary grouping of Spacelab
payloads. This process manifests itself in a set of logic diagrams. Com-
puter diagrams within the process will be coded to implement the grouping
process. The process allows flexibility, If additional criteria are
desirable they may be added along with packing alternatives, packing levels,
tolerance levels, and adaptabilities. Also, one can subtract criteria, change

criteria characteristics (tolerances, alternatives), and change the data base.

1% FEFRHING PAGE BLANK NOT FILMES
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APPENDIX I

AUTOMATED FLOWCHARTS
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Appendix I
AUTOMATED FLOWCHARTS

This appendix contains the logic diagrams which have been automated by the
use of MDAC computer program MACFLO. Each logic diagram block is
indexed with a number. When transfers in the logic are made from one
diagram to another, the indexing allows one to locate the go~to-point with a
minimum of effort. It is intended that these diagrams will aid the coding

process.
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DEFINITIONS OF SYMBOLS

Automated payload
combination

center of gravity
flight configuration
FC type &, number m
greater than or equal
greater than

apogee altitude
periqee altitude
inclination
Tongitudinal CG

less than or equal
less than

module

mass of P/M number i ‘
mass of P/Mij

mass of P/Mij with no PL

mass of PL K on P/”ij
mission duration

mission dependent equipment
Fax imum

minimum

nominal -

orbital maneuvering system
Pallet

payload

pallets and/or modules
paliet only

PL planning data base
reaction control system
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TABLE 1.1

PAYLOAD MODEL REQUIREMENTS

following information should be identified for each Payload.

Spacelab Payloads

[ =2 & T = S VL I S
.

Identifying descriptor number (ID)
Alphanumeric Name

Launch year(s)

Number of f ights for each year.

Payioad Discipline
NASA Office or other organization of responsibility

Automated payloads., (APL)

1.
2.
3.

Identifying descriptor number (ID)
Alphanumeric Name
Responsible Organization.
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TABLE 1.2
PAYLOAD DATA BASE

A, Spacelab Payloads

. Identifying descriptor number
Alphanumeric Hame
Launch year(s)
Humber of flights for each year
Payload discipline
. NASA Office or other organization of responsibility
7. For each payload or experiment segments of a Payload that are
to be mounted in racks or pallets spearately, identify the
following data.
7.1 Payload loading requirement, Pailet (P}, Pallet only (P0O),
Pallet-Module combination (C), Module Rack (R).
7.2 Pressurized mounting requirement (yes or no).
7.2.1 PL width (PLW)
7.2.2 PL Volume (PLV)
7.2.3 Launch and entry weight (WPL)
7.3 Unpressurized mounting requirement (yes or no)
7.3.1 Overall dimensions (length, width, height), (PLL, PLW, PLH).
7.3.2 Inputs to volume - area test
a. P(I) Number of pallets in train, I =1, 2 or 3.
b. P{X) Pallet index
c. PL Area (PLA)
d. AMDADN - available mid-deck area underneath
8. AMDAUP - available mid-deck area up {top side)
f. TPLWT - Total PL weight loaded on paliet®
g. Pallet weight carrying capabilities,

TRAIN CONF, WITHOUT IGLOO WITH IGLOO

(=2 B S N SR o
-

P(I) =1~ WTEP(I)] WT[P(I)I]
p(I) =2 WTLP(I)] WTEP(I)I]
P(I} = 3 WTIP(I)] WTLP(I}1]

h. TMDADN -~ Total mid-deck area loaded underneath*
i. TMDAUP - Total mid-deck area Toaded above*

*Calculated

32
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7.4

7.5
7.6
7.7
7.8

7.9

*Calculated

j. AF = Loading area factor
k. PLH - PL height (launch condition)
1. PLHEX -« PL height extended
m. HL - Height of mid-deck above floor panel.
n. HU - Height from upper surface of mid-deck to top
of pallet.
0. WMD ~ width of mid-deck
p. R - Radius of PL envelope
g. PHI - Half Gimbal Angle
r. PLS - Fay1bad shape, cylindrical or rectangular
5, PLD - Cylindrical PL diameter
t. PLL - PL Length
U. PLW - PL width
V. MDADN - Unloaded mid-deck area underneath*
W, MDAUP = Unloaded mid-deck area above*
7.3.3 Llaunch and entry weight (WPL)
Crew requirements
7.4.1 Total crew attendance time required for PL, TA
7.4,2 Hours per day per crewman available, H.
7.4.3 Weight per crewman, WC.
7.4.4 Meight provisions per crewman per day, WP
(nominal 7 day mission0
7.4.5 MWeight Provisions per crewman per day, WPC
(for missions extended past 7 days)

Total energy usage, KW

Average continuous power usage, W

Average continuous Heat dissipated by PL, W

PLE - level constraint (yes or no) if yes, enter 7.8.1 & 7.8.2 data
7.8.17 Operating g-level constraint '

7.8,2 Total operating duration for g-level

PL Mission duration requirement
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7.10 Orbit parameters
7.10,1 Any orbit acceptable (yes or no). If no then no
input data in 7,10.2
7.10.2 PL apogee and perigee altitude (NMI) and inclination
{Deg) (nominal, maximum and minimum)
PLHAMIN, PLHAMNOM, PLHAMAX
PLHPMIN, PLHPHOM, PLHPMAX
PLINMIN, PLINNOM, PLINMAX
7.11 List of MDE needed for PL

B, Automated Payloads (APL)

Identifying descriptor number (ID)

Alphanumeric name

Responsible organization (Information only)

Launch and entry weight

Deployment orbit p.rameters, PL apogee and perigee altitude
(WMI) and inclination {(Deg) {Nominal, maximum and minimum).

- PLHAMIN, PLHANOM, PLHAMAX

PLHPMIN, PLHPNC.i, PLHPMAX
PLINMIN, PLINNOM, PLINMAX
PL Tength
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1.0

2.0

3.0

4.0

5.0 Spacelab MDE Tist as
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TABLE 1.3

BASIC SPACELAB FLIGHT CONFIGURATION DATA BASE

Basic Spacelab fiight configuration list

7.1 CORE PLUS EXPERIMENT MODULE

1.2 CORE MODULE PLUS 9 METER PALLET

1.3 6 METER PALLET PLUS ‘9 METER PALLET

1.4 THREE INDEPENDENTLY MOUNTED 3 METER PALLETS
1.5 CORE MODULE PLUS 6 METER PALLET

1.6 CORE AND EXPERIMENT MODULE PLUS 6 METER PALLET
1.7 CORE AMD EXPERIMENT MODULE PLUS 3 METER PALLETY
1.8 T®O 6 METER PALLETS

Mass Properties
2.1 Basic Configuration Weight
2.1.1 Total

2.1.2 Individual module weight (inciudes airiock, tunnel, basic

structure, module}, and individual pallet weight.

2.7.3 Singe and double rack Payload weight carrying constraint.

2.1.4 Pallet weight carrying constraint

2.1.5 Launch and landing weight 1imits

2.1.6 Launch and landing CG constraints
(Table of CG location constiraint vs Spacelab Payload
chargeahle weight).

2.1.7 Meight available for Spacelab Payload
chargesble weight items.

Volume and mounting area available.
3.1 Single rack volume and width.
3.2 Double rack volume

3.3 Pallet mounting area

3.4 Distance from front of bay to front end of Fodules and Pallets.

For each configuration,

4,1 Energy available

4.2 Continuous average heat rejection capability
4.3 Continuous average power available




TABLE 1.4
ORBITER CAPABILITIES AND CONSTRAINTS DATA BASE

L

Weight and CG of APPS

Weight of:
OMS orbjter fuel reguirement (nominal and extended missions)

RCS orbiter fuel requirement (nominal and extended missions)
EVA equipment above Orbiter baseline

EPS kits

Second QOrbiter remote manipulator system

Second orbiter TDRSS antenna

Extra hardware and consumable required for missions longer
than seven days

Orbiter heat rejection subsystem components not included in
Orbiter baseline

Orbiter payload attachment fittings in excess of four
Adapter hardware for attaching the EVA airlock to the tunnel
and Orbiter cargo bay.
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TABLE 1.5

BASIC DATA BASE FILE

1. Launch year for desired grouping.

2. Ueight per extended mission day to be added to FC
Spacelab PL total - excluding crew provisions (VORB)

3. Any other data item that does not naturally fall in
the other data base files.
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Table _1. 8
CRITERION CHARACTERISTICS

Packing Nature of (b)
Criterion Alternative (@) Adaptability Tolerance

Dedication A
Mass A
C.G. - Longitudinal a, cl® 20%
Orbit

Altitude A

Inclination A

Volume-Area
Gross Check
Detailed(d)

Energy

> > P>

Continuous Power
Pointing

RGCS Fuel

IPS

g-Level

> b bk

Continuous Thermal
Rejection

Crew Attendance Add
Time ' Cr ewIman,
Time Extend 0%
Weight Mission

-

>
buo

(a)

A - Rejection

C - Rearrangement

D - Adaptability

(b) Percentages are sasnples chosen for illustration purposes only.
(C)C. G. is the only criterion with the rearrangement alternative.

(d) As illustrated later this model is more complex, and is therefore tested
only after a FC has reached a specified level of loading.
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Table 1.9

* ORDERED CRITERIA {I.LOGIC FLOW STRUCTURE)
LOADING PAYLOADS ONTO FLIGHT CONFIGURATIONS

Alternatives

Criterion

A

(a) Since IPS Model modifies PL: characteristics which other criteria check,

Pointing - 1Ps@) .
Dedication

Mass

Orbit

Volume - Area Check
Continuous Power
Pointing - RCS Fuel
g~Level

Continuous Thermal Rejection
C.G. - Longitudinal
Energy

Crew Attendance Time - Time
- Weight

IPS criterion is first (see Table 3)

L= /

L}u MCOONNELL nauat.‘%
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Table 1.10

CRITERION MODEL DEFINITION

Alternatives

Model Type Other Than
Criterion Parameter Reject (A) Maximum
Index Criterion Additive Match Other and Nature Tolerances
1 Dedication v
2 Mass v
3 C.G. Rearrangement 20%
4 Orhbit Altitude Orhit
inclination Parameter
Test
. Volume Area
5 Gross Check v Arrangement 10%
6 Detailed
7 Energy v 25%
8 Continuous Power v .
Pointing
9 RCS Fuel Added Weight
10 IPS IPS Model
11 g-Level g-Level
12 o Continuous Thermal v
Rejection
Crew Attendance
Time
13 Time v Attendance 0%
14 Weight Time-Weight

<

#Percentages are samples chosen for illustrative purposes only.

.
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DEDICATION SPLIT BY RESOURCE PERCENTAGE WITHIN OFFICE

Table 2.3.1

Office 3'.1 (Xj%) / Office iz (Yj%)

Where j

j

X%

Resource Criteria

Weight
Volume
Energy
Orbit
Discipline
Others

o~ U1 o W N

+ Y% = 100%

PCDONMRLE mna@

41
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Table 2.3.7
DEDICATION SPLIT BY OFFICES

Office (il) / Office (iz)

Whezre in = NASA Office A
. B
C

D

n (Defauit)

Multiuser
ESA

None

42
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SAMPLE PAYLOAD RESOURCE TABLE#*

Table 7.3.9

Additive Criteria - Percentage Usage

of Available (No Tolerance) With Factorss

Unordered
Payloads Energy x EF Mass x MF CrewtimexCF FEtc. Total
1 20x EF = .24 20 x ME = 22 BExCF =5 51
2 90 x EF = 108 IDxMPF =11 10xCEF = 10 129
3 50 x EF = 60 50 xMF = 55 B0 xCF = 50 165
4 A0x EF = 48 10xMF =11 5xCF = 5 64
Sample Factors: EF = 1.2
MFP=1.1
CEF=1.0
Table 7.4

SAMPLE ORDERED PAYLOAD MANIFEST

Total% Payload
165 3
129
64 4
51 1

%Table should include all additive criteria.

Note: Numbers are samples chosen for illustrative purposes only.

s

AMCOONNELL DOUGL(@—
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FC
INDEX

FC
TYPE

PL ID

1

2

0A-1
0A-3
OA-b
OA-7
0A-10
0A-12
OA~15

TABLE 7.22

SAMPLE POUER IMNFORMATION MANIFEST

FREQUEMCY OF

OPERATING MISSINN
OPERATING DURATION OPERATION GURATION
POMER (K\) {HR/OPERATION) (TIMES/DAY) {DAYS)
0.05 1 2 7
0.02 .5 2 7
0.08 .2 4 7
0.05 1.5 1 7
0.01 2 2 7
0.02 1 3 7
0.10 1 2 7

TOTAL POWER

KW-HR

0.70
0.14
0.45
0.52
0.28
0.42
1.4

3.91 Kd-HR
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Table 8
SAMPLE OUTPUT MANIFEST

Launch Interval: 1/85 - 1/86 Total Number of FC's = 3 Date: 6/20/78
Tolerance Level: 5%(3“ Number of Time: 10:20
Number PL; 10 Operator: X. Smith
Number APL: 3
— []
Y g q oy - Percentage of Available Resources
e 5 ._g ° S r %‘3 ﬁrdcj) Used for Additive Criteria(d)
W 42 z 'O =, —
E 3 0.5 8 B a | - 2 Thermal
H aTu ol 2|l w b &) ATl s ] ;
ol o rﬁuﬁ ° o1 B s Ufl Ll Crew- | Rejec~
iyl iy |APL | g2 0 ol 0o = ] MDE < |Energy | time tion Power | Etc.
1{3 |- KSC NASA | 57 7 |10.5] 19,5 - - 105 30 25 95 .
(40 )
216 |2 VAFB - 71 7 (23.1] 22.5 - OMS 90 60 50 80 .
(82 )
32 11,3 | KSC - 6| 7 9.0| 23.0 |Man. (e) EPS 40 105 20 30 .
(~)
Note: All numbers are samples chosen for illustrative purposes only
(a) 105% maximum (of nominal)
(b) Appendix I
(c) LCG: Forward end of orbiter cargo bay is located at 10m.

(d)
(e)

Tahle should include all additive criteria for Level Il
Man. - Manipulator
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Table 9
SAMPLE FC WRIGHT SUMMARY

Launch Interval: 1/85 - 1/86 Date: 6/20/76
Tolerance Lievel: 5% Time: 10:20
Operator: X. Smith
Units: kg.
Mission SL PL,

% |Independent (Experiments

o Orbiter SL. Mission and Crew -

8 | Support Independent MDE APL not included) APL Total

O .

[ L R L R L R L R L R L R

1 1,200 |800 4,700 |4,'700 1,200 | 1,200 3,400 3,400 0|0 10,500 10,100

2 1,000 _700 5,200 |5,200 1,000 | 1,000 13,000 |12,900 2,900 |0 23,1001 19,800

3 1,000 900 4,000 |4,000 1,000 1,000 1,200 1,100 1,800 |0 9, 000 7,000

Note: All numbers are samples chosen for illustrative purposes only.
L - Launch

R - Reentry




TABLE 10
CONFIGURATIONS
SPACELAB

CONFIGURATION
TYPES

47
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Table 11
COMPUTER FILES

Source Source

File (Figure) (Table)
L Model 1.0
PL: Data Base 1.0
Orbiter Data Base
Spacelab Data Base 1.0
Ordered Criterion 1.9
Criterion Model Definition 1.0 1,10
Payload Resource Tahle 7.3 T-3.9
Ordered Element List 7.3 7+3.9
Ordered FC IList - io0
Output Manifest 1.0 8, 9
Incomplete Container Manifest® 13.1
Redistribution Manifest® 13.2
Volume - Area Lioading 24.0
Automated PL Model 26.0
Automated P1. Data Base 26.0

*Optional Files

.
rd
MEDONMELL uouan‘;@:_*
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Table 12
INPUT DATA BASE REQUIREMENTS

Pi, Data Base

Amount of

FC Data Base

Amo Eﬂ: of

Resource Parameter Resounrce
Criterion Required Required Available
Dedication v
Mass v v
Orbit
. Altitude N

Imclination v
Volume-~Area

Gross Vv

Detailed
Energy v v
Power Vv v
Pointing

RCS Fuel Vv V.

IPS
g-Tievel _ v
Continuous Thermal v v
Rejection
Crew Attendance

Time v v

Welght ' v

L
49
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PALLET SECTION LAYOUT

TABLE 24,20

r 1
[ 2,4 2,8 | 2,12 12,16 12,20
2,3 2,7 2,11 2,15 2,19
i
2,2 2,6 12,10 12,14 |2,18
2,1 2.5 12,9 |2,13 |2,17
N |
1,4 1,8 | 1,12
1,3 1,7 | 1,11
1,2 1,6 | 1,10
Lﬁs 1,1 1,56 | 1,9
¥
fews->
50 .

BT ORMNEEL POLNGE S %

ABOVE MID-~DECK

BELOW MID-DECK
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Table 26.1
CRITERIA FOR AUTOMATED PAYLOADS

Model Type
Parameter
Criterion - Additive Match Other
Weight v
Orbit v
Liength v
C.G. C.G.
Calculation
(Longitudinal)
Table26.2
FC-PALLET ADDITION TABLE
FC Type T Can Add Pallet? ¥C Changed to Type T
1 1 7
2 0 -
3 0 -
4 1 8
5 1 2
6 0 -
T 1 6
8 i 3

Note that FC Type T=1 contains no paliets.

7/

MOCDONNELL DDUGL(@_
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Table 27.2.1

SAMPLE LIST FOR CONTAINER (INITIALIZED TO ZERO)

< 5
107 0
10-6g 0
lO_Sg 0
10-4g 8 hours
10_3g 10 hours
10"2g 100 hours
lOﬂlg 0

52
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i.10

CRITERTA HODEL
DEFIKITION,
SEE TABLE 1.10

1.2
1.1 DETAILED
ANB PAYLOAD . _AND pav| 0AD DATA
MODEL B
— TABLE 1.2
1.0.1 "
1.0 INITIAL BLOCKS
::tl)z » PRE-PROGRAM 1 >‘ ’ \
IRITIATION
ACTIVITY
1.3 i
A
\* ’
BASIC SPACELAB
FLIGHT ‘
DATA BASE
1.4
ORBITER
CAPABILITIES ‘
AND |
CONSTRAINTS
1.8
1.5
CRITERION
BASIC DATA
BASE FILE > CHARACTERISTICS,
SEE TABLE 1.8
1.9
ORRERED
CRITERIA,
SEE TABLE
1.9

@ POOR QUALITH

HOLDOUT FRAME: |

MCDONNKLE 50005‘;';;



.10

TERTA MODEL

1.11

1.12

INITION,
TABLE 1,10

e ——

Y

COMPUTER
FILES

PROGRANM

IMITIATIGN

2.0

INTERACTIVENESS
SPECIFICATICN,
60 T8 FIGURE
2.0 AMD RETURW

1.0 -

LAUNCH INTERVAL
RESTRICTIONS,
G0 TO FIGURE
3.0 &ND RETURN

7.0

A4

GROUP PAYLODADS
ARG LOAD ONTO
FLIGHT
CONFIGURATIONS
GO TO FIGURE 7.0

-

ACCONMODE
AUTOMATED
PAYLDADS, GO
TO FIGURE 254.0

I

53
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2.0

IHTERACTIVENESS
SPECIFICATION -
FROM FIGURE 1.0

i

MCDONNELL DOUGI-AS;_

2.3.0
2.1 2.3
SET DEDFLAG
| DRTR BASE g N | Fe o [YES ] =t, 60 70 X
F[Lis 3 > > n:giﬁ:TlﬂR FIGURE 2.3.0 >
CHANGES? CPTIDR? ARD RETURHN
YES NO
z-2 \ N
B0 TO DATA BASE
INTERACTIVE
ROUTINE, FIGURE .
2.2 aAND RETURN
'F
2.4.1
2.4.2 2
INTERACTIVE "
, PEDICATION VES SET ¢DEDICATE) Pl
f REJECTION * FLAG, 3 bt
DYERRIDE (DEDICATE) = 1 o
DESIRED? ;
W |
A !
|
3 1
!.
|
2.8 !
2.9 2.10
A INTERACTIVENESS }ycc | SET 60 T4
[
AT END OF H PACOPT = > 3+ F1GUH
PACK1NG? 1 aLuc€
ND

RIGINAL PAGE IS
g}z?‘ POOR QUALITY]

FOLDOUT rraymy /




MIOIRR 2.0
3.0 -
— 2.4 40
T DEDFLAG
st YOLERANCE SET TOLFLAG
: 3 YES 1=, GO TO
< PARANETER S I
BURE 2.3.0
0PTIoN? FIGURE 4.0
D RETURN AND RETURN
NO
5 s
£
2.5.1 2.5.2
2.4 2.7
INTERACTIVE
ICATE)
PACKING REsecT |ves | SET (ACCEFT) TOLERANCE |ypg | SET
*| OVER R FLAG, ACCEPT CHECK TOLOPT = g
E) =1 e =1 OPTION? !
DESIRED?
o HO
\ —
—
s
2.10
e TO
= 3 » FIGURE 1.0,
BLOCK 3.0
FOLDOUT v s
54 LDOUE fRANR 2
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2.2

2.2.1

gnln 2acE l
JHEIERBCTIYE

15 BASIC FC

RGUTIHE

S5ET IN DATA

Jaed
A

FOLDOUT FRAME /

MCDONNELL nousl.@_

YES

2.2.9

CRITERTAN fyce

ARSE OK?
NO
\
?.?.2\

[HPUT FC INDEX

0F FT TO BE

DELETED, FC(X)
WHERE X = 1 - &

?,2.3 Y

FC FROM FE
INDEX LIST

BELETE THIS

2.2.4 YES

LAST FC TO

FDR THIS RUH

> BE
DELETED?

>~ LIST
aK? I

2.2.8 ¥

INPUT CRITERITH
TNDE® €F
CRITERION T3 eE
DELETED

2.2.7 o

DELETE THIS
CRITERIEN FREN
CRITERIEN IREEX
LIST FBR THIS
RUN

2.2.8 \'ES‘:

LAST

CRITERTON 1
BE |

DELETED? 1

e et ek



YES

2.2.9

CHANGE OF A
OATA BASE

—
T0m
]

—_———

TERIAN

Ta e

is
FReH

2.2.8 |yEgs

- InhbEx
THIS

LAST
CRITERIQN TO
BE

DELETED?

nNe

PARAMETER
VALUE?

NG

FIGURE 2.2

2.2.13

RETUAN TO
L] FIGUAZ

YFS
¥,

“l2.0,3100K
2.3

U —

2.2.10 ¥

INPUT PL, PH,
OR FC

{ ALPHANUMEREC
IDENTIFIERS?

2.2.11 ¢

InpPuT
PARAMETER NANME
AND VALUE,
NAME = VALUE

2.2.12 |ygs

LAST

PARAMETER?

e

FIGURE 2.2
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2.3.0 7.3.1
2.32.5
BEDICATION T.E., SPECIFY 2.3.7 2.7.4
. BOES: DEDIC
OFFICES AND QFFICE OFFICF eFFLCE 15 ofFfice |, . s DDl
PERCENTAGES, >1 GEOICATION . R e Pl N REDUIRE 5P
FROM FIG. 2.0, RENUIRFMENTS " b HONE * FC ANR NG.
BEK 2.3.0 SEE TABLE 2.3.1 — FLIGHTS?
= i
' vE
2.3.19
z2.3.7 “PECIFY A
7.3.¢ NUMBER AN
3.8
2 YES SPECIFY - NUMBER 0
LAST HESDURCE AND pgo | DECIRE WERPMRCE | ELIGHTS
RESDURTE + PERCENTAGE - | PERCENTASE -
SPLIT? SPLIT, SEE :’;::!]IH OFFICE
?
T TABLE 2.3.7
Y

CRIGINAL PAGH I
OF POOR QUALITY

FOLDOUX FRAME |

T



PIOURE 2.3 !
N
?7.2.4 2.3.11 '
3.2 2.3.4 2.3.5 i
c DOES DEDICATION
OFFICE a 19 BFFICE
Jl £ ’ ;FEIEE s e . HEQUIRE SPECTFIC |NA | mase pepicarion (WD
- _ HONE? FC AND ND. OF " REOUIREMENTS?
FLIGHTS?
ND .
YES YES i
2.3.19 4 2.3.12 i
-7 SPECIFY FC RETURN TD
’ 7.3.¢ MUMBER AND X FIGURE 2.0, ;
FY UMBER ” BLOCK 2.4 |
JRCE AND DESIRE SESRURLE | NYnBER OF ;
YES| PERCENTASE  —— ™7 FLIGHTS
NTAGE . : 5 :
- SEE WITHIN CFFILCE
- 2.1.7 SALIT? ;
i
- Ll
;
-
. o
I
7
X
]
"1
!

% FNIDOUT rRin &




3,0

LAUMCH INTERVAL

3.1

GET YERR ¥

RESTRICTIDN
FROM FIGURE 1.0

ORIGINAL PAGE'JE

OF BUOR QUALTTY
CDONRKE COUDIAS
Mep AELL DOLN .%‘D OUT FRAME

)

FROM INPUT
DATA FILE

L

3.2.1

SET YR{1)

3.5.1

INITIARLIZE

=¥

» PL INDEX,
=1

3.6

SELECT XTH

> Fl. FROM PL
NODEL

15
YE
¥R




-

3.6 3.9.1
SELECT XTH IS BTH PL
FL FROM PL YEAR =
MODEL YR(117

YES

FIOUD 2,0

w

A7

GO TQ

3.11 3.13
LOAD 4TH LaST PL IN
Pl INTO PL PL
MANIFEST MODEL?
NO
3.!4!
IRCREMERT
PL I1NDEX,

K= X+

* FIGURE 1,0,

BLOCK 4.0

e ke .. L L
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. 4.3 5,

a0 ¥l 2 PLACE TOLERANCE ] d

]

TOLERANEE INITIALIZE :ELE“ ':I“ ;:iﬁ; :g;‘EMNCE VALUE BN CRITERLON LAST
PARANETER > CRITERIQN > F‘;;;E:‘,’“:E CRITERION © 3 LINE FOR CURRENT CRITERTD
GENERATION INDEX C = 1 AB ’ CRITERTON IN TRABLE TABLE 1.

1.8 ToL(C) = 2

1.8 _
N

4.8
INCREMENT
CRETER 03
INDEX € =

1

L

FOLDOUT FRAME,

MCDONRNELL DOUGLAS,
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INCE
"TERION

4.5

IRENT
{ TABLE

LAST
CRITERION IN
TABLE 1.87?

YES

4.6

NG
H.8

INCRE™MENT

CRITERION

INDEX € = C +
1

GENERATE AND
QLSPLAY
CAITERION
TOLERANCE
MANTFEST

g7

N CHANGES TG | WO

PIGURE 4,0

4.10

GO TO

NANLIFEST?

YES

: > FIGURE 2.0,
BLOCK 2.4.0

9.9

SELECT
CRITERION, INPUT
CRITERION NUMBER
{C)Y TO BE
CHANGED

g.11

INPUT NEW
TOLERANCE

4.12 |vEsS

LAST NO

VALUE,
TOLLC) =7

58
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GRCOUP PL’S AND
LCAD ONTO FC*S

7.5

r———

T.6 {nD

- FROm P13
‘x.o, BLK 7.0

f.il

(R (¥
E IS
v
A1 1)

DETeAMINATION OF
PAYLDAD ORDER
(GO T0 FIG T.3.0
AMO RETURN)

INITIALIZE PAYLOAD
14DEX, NE = }, SET
NEMAX = LAST
PAYLOAD NUMBER IN
TABLE T.%

FOLDOUT FRAME / )
Rﬂ!:l’()R"V'LJ.l’(l&u?Li;EE;;:___

SELECT NETH PAYLOAD
FROM ORDERED MANIFEST
IN TABLE 7.4, 1S PL
DESIGNATED FOR

T.6.1

SET (GROUP)
FLAG = ' anp
GET GU(X) VALUE

DEDICATED GROUPING FOR GROUP
WITH OTHER PL’'S?
T.i2
Y.,
> ITERVENTION
OPTIONS




| | t { -
f
LN
fTGURE 7,0
T.a.1
REMOVE
(DEDICATION) o
— CRITERION FROM
CRITERION LIST
1.1
.61 T4 Jves . L2
e 6.2 7.8
PACK NETH PAYLOAD
ET (GROUP) HAVE. ALL o 60 TO ONTO A FC. GO TO LAST NO INCRERENT
LAG = 1 AND DEDICATED ) » FIGURE 25.0 FIGURE 7.7.0 AND ~ PAYLOAD? PAYLOAD INDEX
ET G(X) VALUE PL'S BEEN AND RETURN RETURN, UPDATE FC NE = NEMAX NE = NE + 1
'0R GROUP LOADED? MANIFEST o
\
7.8.2
7.10
G0 TO
ENERAT
‘ FIGURE k3. ﬁ.~1r555
AND RETURN
T<12.1 1.12.3 r.12.%
.12 7.12.2 — 7.15
——— FCR INTERACTIVE
$oKin ol ves |60 1O ahend lves | nepacking 6o To
~—> [TERVENTION - R FICURE 13.1 ~ SACOEY OPTION GO TO » FIGURE 1.0,
OPTIONS AND RETUAN FIGURE 13.2 AND 3LOCK 8.0
TOLOPT = 17 17 RETURN

NO

NO

59
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1.3.%
1.3.%
7.3.8 1.3.1 1.3.2 7.3.3 1.€., FOR THIS
CRITERION, WHAT
DETERNTRATION :::I;:;”‘ ::::::t;:i SELECY 35 CALYERLON. [ygs PERCENTAGE OF THE
OF PAYLOAD 4BeTL. £ & SNBCE. e CITH #AOOEL TOTAL FC RESOURCE
RDER ‘ J CRITERION ADDITIVE?
ORDE 1\, GET Elmax I, GET CimaX AVAILABLE DDES TME
PAYLCAD REQUIRE?
n0
—
1.3.10 P, 7.3.00.1 1.3.01.2 .5 404,8
‘ GET (OFFICE) 1 SORT THRU PL
INITiaLITE GET (OFFICE) 2
ORDER
;. lnnf;zc:;:”:: DEDICATION DESIGNAT(ON FOR LIST aND MOVE DESIGMATION FOR
185 ol INDEX, (DED) DEDICATED ALL (OFFICE) ) OEDICATED
E =4 FLIGHT MUMBER PL'S TO TOP OF FLIGHT NUMBER
(DED LIST (DED)

GINAL PAGE IS
OF POOR QUALITY

FOLDOUT FRA.@ !
o




FIGURE 7.3

7.3.49
INCREMENT
CRITERION
IN0Ex, CI =
vr.3.5:1 Cl = 1
V.5
e —— PERCENT OF FC RESOURCE
FON TH1S REQUIRED BY PL FOR THIS 7:3.8 1.3.7 |no r.3.0 1.9,\%
10N, WHAT :';;E:‘""o":“" ':""‘O:F ENTER PERCEMT LAST LasT ADD ROWS OF
ITAGE OF THE “ ] :Er : e En :v LI ONTO THE CRITERION? YES PAYLOAD? YES MATRIX TO
FC RESDURCE v::ueco: :E;g:RCE‘I:::tA’;Lf ravLoao gt - Kl = 981ain TOIAL,
0ES THE UR T MAX EIMAX? SEE TaBLE T.2.9
:ztikguf““ IN FC FOR THIS CRITERION = QESDURCE 'TABLE £l ?
{FCYAL ). (PLRAR) = NO
_— (CPLYAL/FCYAL (100 )
1. 2.2
INCREMENT
PAYLOAD
INDEX, EI =
El + |
T.3.11.3 7.3.11.4
GET (OFFICE) 2 SORT TuRu P T.3.11.8
DESIGNATION FOR LIST AND MOVE AT T.3.11.4
EOICATED ALL (OFFICE) 2 DEDICATED oo (DED) =
FLIGHT NUMBER PL*S TO TOP OF FLIGHT? (DED)Y * 1
(DED) LIST
YES
F.3.1%
G0 1o
FIGURE 7.9

FOLDO? IT FRA
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7.4

SPECIAL
PAYLOAD

T.%:1

GROUPING
DESIGMATION

, FAGE IS
ZUUR QUALITY!

FOLDOUT FRAME

INTERACTIVE
STOP. RRE
SPECIFIC PL’S
TO BE GROUPED
TOGETHER?

YES

T.4.2

NO

INITIALIZE PL
GROUP INDEX.
G(x) = 1




FIGURE T.L
1.4.6
1.4.5
ey a2 T.4.7
I SORT THRU SORT THRU ORDERED p 7.4.8
1ZE PL ]NPS‘“: 'IEE; ORDERED PL LIST PL LIST AND REDRDER én :”0‘"5“ e -
NDEX. e AND LABEL  BY MOVING ALL GROUP 'L?S' OF suny =
1 Zox e IDENTFIED PL’S G(X) PL'S TO TOP OF bl L il
S —— o WITH G(X) LIST ECIFIED?
T
\
7.4.9 y
SET &(X)
=0
7.4.10
‘ 60 TO
: > FIGURE 7.0,
BLOCK 7.5
61




¥7.7.1

PACK PAYLOAD
ONTO A FC,

FROM FIGURE
7.0, BLOCK 7.7

1.T:8

_

T.V:08:9

1S LAST GROUP YES

1. T.7.4 —_—
7.v.2 NETH PAYLOAD
1S 6LX) FOR |
GET FC SATISFY ALL
= ¥
1S (GROUPX) |[YES | (NETH)IPL K% ol nussi FHOM » CRITERIA? (6
FLAG = 17 G(I) FOR (METH PL DATA BASE T0 FIGURE 7.1
= - e AND RETURN)
[T vEs
1T.7.6.2 |ygs
LABEL FC TYPE (FCT)
no| AND FC MUmBER (NC)
FOR ALL GROUP 6(X)
PL'S. SET (GROUPX)
FLAG = 1
7.8.0
INITIALIZE
FC INDEX,
NC = |
T.1.14
PACK NTH
PAYLOAD
NCTH FC
1.7.10.9

TO BE FLOWN
AGAIN?

NO
T7.7.19.3

SET (GROUP)
FLAG = 0,

RETURM TO FIRST PL OF
GROUP. SET ME = FINST
PL NUMBER OF GROUP.
SET FLAG TO BYPASS
PREVIOUS FC LOADED
WITH THIS GROUP

(GROUPX) FLAG
=9

FOLDOUT FRAME |

7
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b |
#IGURE 7.7
T.T.8
1.7.9
NETH PAYLDAD T.7.% t.v.:o .
SATISFY ALL 15 SPECIFIC
LAST ‘ IMCRERENT
CRITERIA? (5O ol AVAILABLE o Fe FC TYPE CFCT) ITD
T0 FIGURE T.7.8 FC? N SPECIFIED FOR
AND RETURN) PL?
YES -
YES
T.7.18 I.T.b
ET (FCT)
INTERACTIVE 7.7.13 9 :nn o i
Sfie; SPECIEY mo |15 (FCT) NCTH FC TYPE
MEM FC TYPE. (MCME SPECIFIED = (FCTT.
s 1LIFC e 7. FOR PL?
NC = NC + ) ey
71841
ves| 15 toRove)
FLAG =
Ii?
%0
T.7.14
7.7.14.1 T.7.1%
PACK NTH 15 .0 RETURN TO
PAYLOAD ONTO (GROUP) 3 FIGURE 7.0,
NCTH FC FLAG = 1 BLOCK T.8
YES
1.7.18.2
ves| 15 wETH PL -
LAST PL OF
GROUF G(X)?
T.T.18.8
RETURN TO
» FIGURE 7.0,
BLOCK 7.6
| Y ,11. L
“ dul L A N q —
= ___ﬂ.f‘,_‘.r‘_u ~
62
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LA
- B

r.7.8.1 1.r.8.2 1.7.8.3 1.7.8.% 1.1.8.%
s
FROM FIGURE INITIALIZE SELECT STH TEST CRITERIA AT
f.'.°, sLOCK PACK [NG 2 ) CRITERIA FROM FOR APPLICABLE ATTERBT >
7.7.8 PACKING CRITERIA PACKING PACK ING INDET WA = O
ALTEANATIVES INDEX, § = 1 CRITERIA LIST ALTERNATIVES
1.7.8.
STH CRITERION = 778,10
DECISION TESTS
\ REJECTED
X FOR PAYLOAD? A
SEE TABLE L il
1.10
CAN LOAD
1.7.8.20

DISPLAY FC RESOURCE
FILE AMD UNACCEPTED
YES RESOURCE VALUE OR
PARAMETER-- INTERACTIVE
QUESTION, OVER RIDE
REJECT? YES OR

NO?

r.7.8.10

INCRE®ENT
CRITERIA
INCEX, § = §

.1

1. 8.9 ]NO

LAST CRITERION
IN PACKING
CRITERION
LIST? (TaBLE
1.9)

YES

FOLDOUT FRAME [

/

:: E;/
MCDONNELL DOUGLAS




FIGURE 7.7.8

r.r.e.5

INITIALIZE
M ATTEMPT 7
INDEY NA = 0

J
1.7.8.13 1.7.8.1%
fha
IF ADAPT (60
. NO
e ':"“l TO FIGURE
NA + | AR 1.16)
YES
1.7.8.15.1
E 1.1.8.15 ¢
1] INTERACTIVE
YES OEDICATION YES | 1S mNa
TIVE OVERRIDE, T L
E (DEDICATE IFLAG
0L ‘no
NO 1.7.8.1%
IF HEARKANLE
(G0 10
Fluuke 7.10)
1.7.8.10
INCREMENT
CRITERIA
]
INDEX, § = §
.1
T.7.9.9 1.1.8.9.2 .
____]ﬂ)_ 7.7.8.9,} 7.7.0.9.3 7.7.8.11
AST CRITERION INCREMENT THRU
:n PACKING ENTERACTING MOE LIST. USER SEOATE-EC REIURN TO
YES 2 LLL] T
CRITERION R atiTres INPESC¥Es1;08 ucs;’;‘:n:'“ r.0.0,
LIST? (TABLE :°°' Ll (NO) FOR EACH sl "'~°- sLocx
1.9) - 1TEm 148
B J.IH]
YES 1.1.8.19
INTERACTIVE REJECTION PATH
ACCEPTANCE OVER |NO -~ AETURN TO
RIDE FLAG FIGURE 7.7.0,
CACCEPT) SET? sLock 7.7.9
3
63  EOLDOUT p 4

<




FOLDOUT FRAME )

MCDONNELL DovGLAas ;

T.18,1)

T.16.2

——

7.16.3

FROM FIGURE
7.7.8, BLOCK
7.7.8.14
ADAPTER LOGIC

INITIALIZE
ADAPTER INDEX, A
= 1 AND GET AMAX
FROM TABLE 1.8

INITIALIZE ATH
ADAPTER CRITERIA
INDEX, AC = 1
AND GET ACMAX
FROM TABLE 1.8

— e =

1.6.%

DOES ATH
ADAPTER SATISFY
CRITERIA TEST
AC FOR FC?

YES




’ l
l
T.16.9 71.16.5 T.16.6
DOES ATH LAST
REMENT
ADAPTER SATISFy |NO ADAPTER? NO ::2955: INDEX
CRITERIA TEST 1S A = A=A+l
AC FOR FC? AMAX?
YES YES
)
7.16.8

INCREMENT ATH
ADAPTER
CRITERIA INDEX
AC = AC + 1

T.16.10

~——

FIGURE 7.16

RETURE TO

FIGURE 7.7.8,
BLOCK 7.7.
WITH REJECT

8.19

7T.16.9

7.16.7 |no
LAST OF ATH
ADAPTER YES
CRITERIA? IS
AC = ACMAX?

64

ADD PAYLOAD AND
ATH ADAPTER TO
FC - MANIFEST
LISTING

i Py

T.16.11

RETURN TO
FIGURE 7.7.8,

BLOCK 7.7.8.9
WITH ACCEPT

FOLDOUT FRAME

|
I
1
I
;
1
§

-
/

.
[}




MCDONMNELL DOUGL@_‘

r.17.o

C6 CRITERION
AND
REARRANGEMENT
ALTERNATIYVE

FOLDOUT, ERAME |

I 1.17.2 7.17.3
DRDER PALLETS SET PALLET
F ]
R R ;3?281903 NO | on TRIS FC tnpEX P1 = 1, |
' " 7 ACCORDING TO (HEAYI1EST a
? WEIGHT PALLET) '
YES

\ |
re el
l
]
i

7.17.8

ORIGINAT! PAGE
OF POOR QUAIT

h 4

CALCULATE FC

LONGITUDINAL CG, G
7.17.1

T0 FIGURE

™. . .

AND RETUBN IS5 FC CG

WITHIN FL CG
ENVELOPE?

NO




) i i [ k
N
FIGURE 7.17
7.17.3 T.17.4 11.5
SET FALLET GET PALLET SELECT ASSIGN PITH
INDEX P1 = 1, CENTROID - FC st piTH 3 PALLET TO PITH s 5
{HEAYIEST C6 ENVELDPE PALLET FPALLET POSITION
PALLET ) D1STANCE TABLE FOR THIS FC
PALLET INDEX,
1.17.8
: 7.17.11
CALCULATE FC 7.17.10
LONGITUDINAL £G, GO Y RETURN TO
T0 FIGURE 7.17.1 YES | 1.E., .| FIGURE 7.7.8,
AND RETURN IS FC CG ’ “|LoaD BLOCK 7.7.8.9
WITHIN FC CB WITH ACCEPT
ENVELOPE?
NO
7.17.9 |ygs T.17.12 7.17.13
IS ©G OUTSIDE RETURN TO

ENYELOPE BY Ll

.LT. 10 PER
CENT?

1.E., CRITERIA
TEST FAILED,
REJECTION PATH

h 4

FIGURE 7.7.8,

pLOCK T.7.8.19
WiTH REJECT

we -

65" ULDOUT FRAYTY o

QQ%%
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T.17.1.0
T.17.1.2 T
CALEULATE 7.17.1.1 ASALEL
LONGITUDINAL CG, my = Aj=m!
SEE TABLE T.17.% IS LEVEL |YES g’mé’; o A ]
FOR DEFINITION FLAG = 1 o=k Ay m!’.‘; xf‘"— N -
OF $YMBOLS NO A MK
[+] a -
LT

LEVEL | — CALCULATE LCG OF P/M TYPE 1, NUMBER § (PIM;i)
FRONT END OF P/M (i = 1: PALLET; i = 2: MODULE}

Xy = LCG OF P/MWITH NO PL ]

M = MASSOF P/M;; WITH NO PL i

{

X7\ = LONGITUDINAL POSITION OF PL K ON P/M; |

i

PL i
M.~ = MASSOF PL K ON P/M;;

ifk ij :

NUMBER OF PLLON PlMii i

M. = MASSOF PIMiI- . :
X = LCGOF PRW;

LEVEL It — CALCULATE LCG OF FC TYPE @ NUMBER m {FCqp,l, i
WHERE P/M; SUCCESSIVELY NUMBERED STARTING
FROM FRONT END OF BAY WITHi=1

Xi = LCG P/Mi [ACTUALLY x;i — HAVE RELABELED)

" : 1
i} - : = MASS P/M: (M:: !
‘)RIGBVA.L‘ PA.G o Ml / i il) ]
,-)F POOR (:)UA P . Xom = DISTANCE TO FROMT OF PIMf ‘PIM“ RELABELED) FOR FCle j

Nem ® WNUMBER P/M ON FCyr,

|

i

B R B Ll r e i !
Sokadaid Gman bl ) |
: |

MCDONNELL .DOUGLJ@‘



FIGURE T.17.1

T.1T.1.5

GO 79 FIGURE

> 7.17, BLOCK
T.17.9

66
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7.18

ADDED WEIGHT
CRITER1A FOR
ADOITIONAL RCS
FUEL, FB@M FIGURE
T.7.8, BLOCK
T.7.8.6

T.18.1

DOES ELEMENT HAVE
A CRITERION
REQUIREMENT
(CAITERION =
POINTING RCS FUEL)

YES

T.18.2

A0 WEIGHT
+] OF CRITERION

S

MEDORNELE. BUUGL@‘

e

NO

TO CONTAINER
WETGHT

7.18.3

60 TO FIGURE

> 7.7.8, BLOCK
7.7.8.9

e

YR U Y N S



7.18.3

GO TO FIGURE
> 7.7.8, aLock

7.7.8.9

67



7.19.1

GET FRDM DATA BASE AND COMPUTED
MANIFESTS~— WTaT = FC PAYLOJAD

7.19.2

7.19.3

7.19 -
CHARGEABLE TOTAL WEIGHT, Ta = ADD TOTAL ATTENDANCE ;
CREM TOTAL CREW ATTENDANCE TIME {HRS), TIME GF THIS PAYLOAD CALCULATE H
ATTENDANCE .| LM = MISSION DURATIGN (DAYS), H = TO TOTAL ATTENDANCE OF SPACELAB
TIME HRS PER DAY PER CREWMAR AVAILABLE, | TimE, Ta = Ta + A SPECIALISTS
WE = WT PER CREWMAN, WP = WT PER (CURRENT ATTENBANCE REUUIRED X
CREWMAN PROVISION PER DAY PER TIME )} Ta7(Lmed Y
CREUMAN (NOMINAL), WPX = WT PER
CREWMAN PROVISION PER DAY PER
a
!
i
k
!
i
7.19.4 |
_ 7.19.8
7.19.5 7.19.6 7.19.7
ROUND X UP TO NEXT ADD CRE
INTEGER, X TO N, N NO O ADD (N - 2) PROVISI
¥ IS THE NUMBER OF 3 ;: R 6T > ;: N LE. > CREWMEN T0 H (MEIGH?
CREM SPECIALISTS MANIFEST uTQT +
REQUIRED VES vES + TWP)
3 S
7.19.5.1
RETURH TO
Y FIGURE 7.7.8,
BLOCK 7.7.8.19
MITH REJECT
: R IS
FOLDOUT. FRAME ) ORIGINAL PI?GE e
/ oF POOR QUAL

MCDONNELL DOUGL@.__



7.19.3
N
Eoﬁﬁ CALCULATE NUMBER
VCE OF SPACELAB CREW
# SPECIALISTS
REWUIRED X =
iC
€ TaZtLMxH)
7.19.48
N §
ADD CREW AND
D (N - 2) PROVISIONS
EWNMEN TO 3 (WEIGHT) WTOT =
NIFEST WTOT + (N-Z2 }(UWC

+ TWP)

1.19.%

15 LM

LE T?

ND

7.19.10

YES

WT0T = WTOT + (N
+ 2KLn ~
TICWRX), INCLUDES
EXTEHDER MISSIDN
PROYISIONS

FIGURE 7.19

o

7.19.11

AETURN TO
FIGURE

68

7.7.8, BLOCK
r.7.8.9

LOLDOUT Py

T
|
T
5
ad
B
-k
o
]
-
3
fﬁﬂiﬁzqgg

.,

g, “




~

7.20

ADDITIVE
CRITERION MODEL,

7.21

CALL (QUANT, EL,
CON, LEYV, TOL)

GET THE FOLLOWING FROM PRYLUOAD,
FC MANIFESTS—— QEL = VALUE OR
QUANTITY (QUANT) CHARACTERISTIC
OF PAYLOAD NUMBER EL FOR CURREMNT
CRITERION. OCON = YALUE DR QUANTY
(QUANT } CHARACTERISTIC OF FC
RUMBER CON FOR CURRENT CRITERION.
QS5UR = VALUE OR QUANTITY (QGUANTH
OF ALL PAYLOADS ON FC NUMBER CON
FOR CUARENT CRITERION

1.22

Q70T = QEL
+ QCON +
asts

FIGURE 7.20
T.24
T.z3 RETURN T0
.Jator .67, |H0  } DRIGINATING
TOL? "l aLock WiTH
YES ACCEPT
1.28
Rk /AN TO
ORILINATING

69

BLGCR WITH
REJECT




7.24

7.23
7.21 T.22 GET PARAMETER
PARAMETER CALL NUMBER PARA
MATCH PARA, EL ALPHANUMERICS FDR
] F 3
PEL
T
ORIGINAL; PAGHIY

OF POOR QUALITY

GET PARAMETER
NUMBER PARA
ALPHANUMERICS FOR
FC NUMBER COR -~
SET EQUAL TO PEON

70

FIGURE 7.21
7.26
T.2% RETURAN TO
| PEL = YES DRIGINATING
PCON? BLOCK WITH
ND YES
7.27
RETURN TO
ORISINATING

BLOCYK WITH NB

o1

B - i

k



N

T.22.1

T.22

PORER
CRITERIONR
EYALUATION

GET FOR PL, DPERATING
POMEN, (0P, DURATION
PEN OPERATION, {DURP),
FREQUENCY OF
DPERATION, (FREP), AND
MISSION DURATION, (DM}

T.22.2

r.22.3

CALCULATE TOTAL
OPERATING POWER USED
BY PL. (POWTOTPL) =
(OGP Y DURP ¥ FREP ){ DM}

ORIGINAL PAGHTH
OF POOR QUALITY]

FOLDOUT FRAMH |

INCREMENT THRU POMWER
MANIFEST AMD SUM TOTAL
POWER (POWTOTFC} FOR ALL
PL*'S BN FC. (PODWTOTFC) =
SUMMATIONCPOUTOTPLINY),
WHERE W = M(FIRST)} YO
N{MAX)

N



T.22.2

CALCULATE TOTAL
OPERATIKG POMER USED

T.22.3

BY PL. (POWTDTFL) =
(DP M DURP Y FHEP XM DM}

INCREMENT THARU POHWER
MAMIFEST AND SUM TOTAL
POWER (POWTOTFC) FOR ALL
PL'S ON FC. (POWTOTFC) =
SUMMATIONCPOWTOTPLIN)),
WHERE M = N(FIRST) T@
HEmAX)

T.22.4%

1S (POMTDTFC)
.LE.
(POWFCAYAIL)?

L1

FIGURE 7,22

T.22.7

RETURK TO
FIGURE 7.7.8,

YES

BLOCK 7.7.8.1
HITH ND LOAD

t.22.5

i

UPDATE POMER
INFORMATION

7.22.%

MANIFEST

o

RETUAN TO
FIGURE 7.7.8,
BLOCK 7.7.3.1
WITH LOAD




13.1.¢

FROM FI1GURE
1.0, BLOCK 13.0
END OPTION
LDADING CHECK

FROM

12.1.2

13.1.3

TABLE 7.7

FOLDOUX, FRAME |

7

HJCUOH"VELL'=°t"=féééggl——

INITIALIZE FC
INDEX C = 1,
GET CMAX FROM
TRBLE 7.7

INITIALIZE FC
CHECXOUT CRITERIA
INDEX, CCC = 1,
GET CCCMAX FROM
TABLE T7.3.4

5

13, 1.4

IS FC C %%
LOADED
ACCORDING TO
CRITERIa CCC

YES

.




FIGURE 13.1
13.1.5.2

INCREMENT FC

CHECKOUT

CRITERIA TNDEX,

CCC = ¢eo + 1
13.1.4 13.1.5 13.1.5.1 fnp 13.1.,7

13.1.6
15 FC € %% ADB CTH FC TO LAST FC LOADING INCREMENT
A LOADED . MO MAMIFEST OF .| CRITERIA? YES LAST FC IN }HD CORTAINER
’ ACCORDING TO INCOMPLETE FC’S 15 cCe = MAKIFEST? IHDEX C = € +
CRITER1a CCC? IK TABLE 13.1 CCCMAX? 1
YES
YES
X
Y
13.1.11
\ AETUAR TO
M FIGURE 7.0,
BLOCK 7.12.3

72




;R L | amant BN - Sy

IR B e

o

13,2.0

FROM FIGURE 7.0,
BLECK 7.12.14--
IRTERACT IYE

REPACKIHG OPTION

13.2,1

>

BET FE
MANTFEST

13.2.2

¥

FOLDOUT FRAME /

MCDONNFLL DOUGLASK

DUPLICATE
MANIFEST
THTEMPORARY FELE
AHRD DISPLAY

13.2.2

0LD FC 1o =¢
FAYLOAD [D
=7 NEM FC

12 =7

13.2,5

SURTARACT

i

PRYLUAD -
FRO® OLD FC

13.2.6 13.2.7
RECALCULATE TENPCRARY

oLD. FC D STORAGE OF QLD
RESTUACE FC HEK

USAGE RESOURCE US5AGE

[ T e P ST P

AND
13.2.8

O1SPLAY MNEW
FC RESQURACE
USAGE
RANIFEST

13.2.9 1

ADD PAYLDAD
FROM OLD FC
10 REW FC

13.2.10

REC%L:UU
NEM FL
RESOURC
USAGE




13,2.7

TERPORARY
S5TORAGE @F OLO
FC HEW
RESOURCE USAGE

13.2.11

Q15PLAY QLQO
5] AND HEW FC

13.2.10

RESOURCE
USAGE TABLES

RECALCULATE
HEW FC
HESDURCE
USAGE

13.2.12 13.2.123
IHTERACTIVE |40 RETURH

# QUESTION - H PAYLOAD
REFACK? 70 OLD FC

YES

13.2.14
HANIFEST
BOOQKKEEPING

FIGURE 13.2
12.2.15
LAST
J REPACK? YES
CINTERACTIVE
YES QR ND)
HO 11.2.17
13.2.16 y 13,2.18
5TORE
Go TO
RIGINAL PLUS
GERERATE ORIGT FIGUAE 7.0,
MANIFESTS REPACKED BLOCK 7.13
MANIFESTS -
e . r
73 S
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13.4

INTERACTIVE
RISSION
DEPENDENT
EQUIPMENT
SELECTION

oy
il

13.4.1- 12.4.2
GET MDE INILTIALTZE
7 LIST FROM > FC INDEX,
DATA BASE FC = 1

13.4.3

INITIALTZE

N

FOLDOUT FraME |

MCDONAELE pouar_‘%

MDE INDEY,
nog = 1

13.4.4 13.4.5 13.4.6

SELECT NEXT ADD MOE ves | UFDATE

> MDE ITEN > [TEM TO NANIFE

AND DISPLAY FC? MELGHE
NO

|

:

ORIGINAL PAGHE I§
OF POOR QUALITY




13.4%.10

INCREMENT

13.49.5

>

ADD MOE
[TER TO
FE?

YES

13.4.8

Hi]

N

UPDATE FC
MaNIFEST
WETGHT

MDE + 1

INDEX, MDE =

MDE

13.49.7 {nn

ITEM?

_jLaST mpe |YES

s

13.%.12 {yEs

HAS CURRENT FC
BEEN DELETED
FREM BASIC FC
LIST? '

NOD

-

74

FIGURE 13.L
12.4%.9
13.4.8
RKETURN T9
YES
LAST > FIGURE 7.0,
FC?
BLOCK 7.8.2
NO
13.4.11 4
INCREMENT
FC INDEX,
FGC = FC + 1

™
RGN

O TRAT
Il g '~:‘ll'i!‘£:‘“ﬁ“cm

s,

f
i
.

,.
oL R

—

[U—

o

-

e A

e, [} Borora-a]
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12.5 13.5.2
13.5.1 13.5.4

INCLINATION .
b eEs |15 CTInnen {0

13.5.6
FT OLAUNCH SITE RaM35E .

'

PNITIRLIZE
> o LE. & : S| SLTE =

x s {, X
:; E:?E f SPEZIFIED {DEG 7 vAre
Fe FC?
VES

TOENTIFIEATION

N
13.5.3

13.5.5

CTHAYIM, CTHANDD YES
JGE. 200
CNMT 2?

51TE
K5O

N
13.5.7 y

SITE =

S ITHER

a5 PAGH IS
W POOR QUALITY

AICDONNELL nouc;:.afs:g__




13.5.8 13.5.10
13.5.9 |no
RETURN TO
YES
’ i ggﬂi;i::us > :237 FIGURE 7.0,
- BLOCK 7.8.2
5
ITE =
sC
-—_—.a'-.

FIGURE 13.5

75




23.0

ORBIT
PARAMETER

23.1

h 4

CRITERIA
TEST

FOLDOUT E‘RAME 5

NTH PL DRBIT PARAMETERS

23.7

GO 70 FIGURE
23.7 TO

-

ESTABLISH
MISS5I0ON DURATION

23.4%

GET CURRENT FC OQRBIT
PARAMETER HANGE FROM

YES FC MARIFESYT- CTHAMIN,

CTHANOM, CTHAMAX,
CTHPHIN, CTHPNOM,
CTHFMAX, CTINMIN,
CTINNOM, CTIMMAX, CTMD

23.2
FROM PAYLOAD DATA BASE-
PLHAMIN, PLHANOM, IS ARY YES
PLHAMAX, PLHPMIN, * ORBIT
FLHPROM, PLHPMAX, DX7
PLINMIN, PLINNDHM, e
PLINMAX, PLMD
23.3\
DOES CURRENT FC
HAVE PREYIDUS
PAYLOADS
LOADED?, CHECK
FC MANIFEST
NO
23.10 ¢
60 T FIGURE
23.10 TO SET
NEW F{ ORBIT
PARAMETER RANGE
ORIGINAIL} PAGE IS

OF POOR QUALITY

75
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23.7

FIGURE 23.0

23.8

DRBIT CRITERIA

TEST
> SATISFIED~GO TO
FIG. 7.7.8,

BLK. 7,7.8.9

23.5

G0 70 FIGURE
23.5 Tp TEST FOR
XTH PL ODRBIT

IRS 23,2
BT GO TO FIGURE
1S AN
> nna?rv YES 23.7 TO
0K £STABLISH
MISSI0N DURATION
ND
—_ 23.4
23.3
GET CURRENT FC ORBIT
DOES CURRENT FC PARAMETER RANGE FROM
HAVE PREYIOUS vES FC MANIFEST- CTHAMIN,
PFAYLODADS CTHANDOM, CTHAMAX,
LDADED?, CHECK CTHPMIN, CTHENOM,
FC MANIFEST CTHPMAX, CTINMIN,
= CTINNOM, CTINMAX, CTHD
23.10
60 TO FIBURE
23.10 TO SET
NEW FC ORBIT
PARAMETER RANGE
.
3
T

78

PARAMETERS
HITHIN FC RANGE

23.6

ORBIT CRITERLA
TEST FAILED-GO
TQ FI6.
T.T.S,BLK.
T.7T.8.12

Fma §

i 45

e

|

r




23.5.0.1

23.5.0

21.5.1.0 - 23.5,1.1

COMMENT=~ STORE ALL
HEW FC PARAMETERS
IN TEMPORARY

EQUATIOHS

FOR TESTING CTHAMIN .LE.

M PLHANOH .LE.

CTHPMIN
PLHPNOM

«LE.
+LE.

YES YES

+

23.5.1.2

CTiINNINH

ORBIT
PARAMETERS

HANIFEST UHTIL aLt
OTHER CRITERIA HAVE
QEEN SATISFIED

CTHARAX? CTHPMAX?

ND
23.5.8.2

PLHPRAX
.GE.

L1

23.5.4.3 |ypg

PLHPHIH

CTHPRINT
| No

+LE.
CTHPHAX?

Ko

PLINKGR
CTINnRL?

-LE.
<LE.

YES

L1
23.5.4.4

23.5.4.3

PLINMAZ
+GE.
CT.NPIN?

vES!

¢ES

—~— .LE.

Ko

PLINAIN

CTINMAXY?

NO

23.5.1.3

SET
CTHPMIK =

FLHPMIN

23.5.2.9

PLINAAR
- W&T.

ND

23.5.2.5

PLINMIN

CTINNAX?
YES

23.5.3. |

SgT

¥ .LT.
CTINMIN?

YES

lnn

CTINHAX =
FLINMAX

23.7.58,1

ves | ELHARIN

L]
M LEr

CTHAMAXT

21.5.%,0 ]vgs

- PLHANAX
<GE.

HO

1N

CTHAMINT?

SRIGINAT; PAGR
I POOR (Qtjzlllleiﬂ

JUT FRAME | meponmeer pouachs:




H.01,2

CTIAAIY .Lg.
PLINNOM ,LE,
CTIHNAZ?

PLIRMAX
.GE.
CT.kntKy

HO

23.5.2.0

PLHAMAX

|

23.5.%2.5

YES

+LE.

PLINKIN

CT1KMAXT

LT

67,
CTHARAXT

YES

23,.5.3.0
SET

lnn

23.5.2.1

PLHAMAY

CTHAMAX =
PLHAMAX

LT,
CTHARIN?

NO

YES
23.5.3.1

S5gT
CTHAMIN =
FLKARIN

23,5.2.2

Mo PLHPHAX

.BT.
CTHPRAZT

YES
23.5.1.2

SET
TTHRPMAX =
PLHPMAZ

YES

23.5.2.3 3

PLHPMIK

LT
CTHPALIRY

__Jun

FIGURE 23.5

21.5.3.5

SET

CTINMIN =
PLINNIN

23.5.3.6

PLMD L.E.

¥

hd

T oayszy

Y&S

23.5.3.7

SET CTMD

]
23.5.3.8

SET CTho
= PLhD

= T DAYS

23.5.35.0

T.7T.0.9

TEST SATISFIED,
GD To FIGURE
T.1.8, BLOCK

V.

22,9,%.3

TEST FAILED,
GO TO FiGURE

7.7.8, BLOCK
7.7.8.12




23.7.3

~ 1 1 t . ] 1 b
23.7.0
23.7.1
ESTABLISH
YES .
FC MISSION zt:n -LE. » ?
DURATION n?
HD
23.7.2 | 23.1.10
SET
SET CTMD = PLMD, (CTMDLAST 3 =
'STORE IR TEMPORARY (CTnR) FOR
MANIFEST UNTIL ALL R
CURRENT FC
OTHER CRITERIA HAVE
BEEN SATISFIED
23.7.9
UFDATE
23.7.4 (WPLAT) IN
1S CTMD .6T. Tsmpnzniv FC
{CTMDLAST ) N MARTFES
FOR CURRENT
FG7
YES 23,7.7
23.7.5 | 23.7.6 23.7.8
(WPLAT) =
15 (cTmp  { YES (EXTEND) = (EXTENDW) = (WPLAT) =
.BT. T2 (cTrp) — 7 (EXTEND }({XORB) CEXTERGH )
to

TEST 5ATISFIED,

' GO T0 FIGUAE

1.7.8, HLDCK
7.7.8.9

¥

78




23.lg.0

SET MEW DRRIT
PARAMETERS, FROM
FIGURE 23.0,
BLOCK 23.10

Table 23.5

23.10.0.1 23,10.1.0
COMMENT—= STORE ALL SET CTHAM
NEW CONTRINER CTHRMIN =
PARAMETERS IN CTHPMAX =
TEMPORARY MAHIFEST CTHPRIN =
UNTIL ALL OTHER CTINMAY =
CRITERIA HAVE BEEN CTINRIN =

SATISFIED

|

DEFINITION OF SYMBOLS FOR FIGURES 23.5, 23,7, AND 23. 10

HA =
HP =
N u
PL =
cT =
MIN =
MAX =
NOM =
MD =

Example:

LT, =
LLE, =
LGT. =
L.GE. =

Apogee altitude
Perigee altitude

Inclination
Payload

Container (pallet or module rack)

Minimum
Maximum

Nominal

Mission duration

CTHAMIN =
PLMD

Less than

Container apogee altitude minimum

Payload mission duration

Less than or equal

Greater than

Greater than or equal
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rom

23.10.0.)

23,10.1.0

COMMENT-— STORE ALL
HEW CONTAINER
PARAMETERS 1IN
TEMPOAARY MAMIFEST
UNTIL &LL OTHER
CRITERIA HAVE BEEN

SATISFIED

SET CTHAMAX = PLHAMAX,

CTHAMIN = PLHAMIN,
CTHPMAX = PLHPMAX,
CTHPMIN = PLHPMIN,
CTINMAX = PLINMAX,
CTINMIN = PLINMIN

'S 23.5, 23.7, AND 23.10

- rack)

ogee altitude minimum

sion duration

SIGURE 23.10

23.10.5

TEST SATISFIED,
L0 10 FIGURE

7.7.8, Bi0CK
7T.7.8.9

23.10.4.1

GO TO0 FILURE

23.10.2
23.10.3
JPump LLE. {YES JsET cimo
T paYS% "= 7 pays
NO
23.10.4
JSET CTmp
= pPLMD
75
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24,0

YOLUNE-AREAM

24,0.1

LOADING
CHECKS

oUT rRAM |

INCREASE PL
WEIGHT TO
ACCOUNT FOR
STRUCTURE, ETC.
(WPLY = (F)(WPL)

24,1

GET CURRENT

MODONN;E_LL DoOUGLAS ; _:

PL TYFE--
£, P, OB R

4

24.1.1

YOLUME-AREAR
LOADING
M INTERACTIVE FLAG

SET? (VALIF)
=|?

YES

24.,1.2

ND

INTERACTIVE
INTERVENTION. WANT
T0 DVERRIDE
YOLUME-AREA LOADING
LOGIC? (YES) DR
(ND )

NO

YES

~n
&
-3

)
o
-
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~ I { ? i
FIGURE 24,5
249.1.4 4.7
NO 15 L TYPE GO TO
\ c, P, OA # FIGUHE
R 24,2
C
24.5
——d pip PL PASS
24.1.3 jrosic LOADING ND
CRITERLIA?
BISPLAY PL ID, PL TYPE, FC YES OR ND. i b
TYPE AND FC RESOUHCE 7ES
MANIFEST. TO LOAD PL, IHPUT Lono aatuau ;u'
(RACK) NO. AND/OR {PALLET) 5 3 FIGURE : .H,
~ | ND.CRACK)] = 7 (PALLET} NOLBAD BLOCK 7.7.8.9
= 7 IF LOGIC IS DESIAED, WITH (YES)
TYPE (LOGIC). IF NOT DESIRED
TO LDAD PL, TYPE (NOLDAD}
24.1
SELECT RACK
L COMPONENT OF
PL. GO TO
F1GURE 24.2
24 .4
GO TO
FI1GURE
24.4
24,7
RETUREN TD
\ .} FIGURE 7.7.8,
“} BLOCK 7.7.8.1¢
WITH (HO)
24.8 NO 24.9
RACK LOADING SELECT PALLET
TEST YES5 COMPONENT OF
SATISFIEDT L. GO 70
YES OR HNO FROM FIGURE 24.4
FIGURE 2%.2

-—

gg{kzi}é}{IL ik

e




24.2.1

25.2.2

24.2.%

INITIALILE
{RACK)I

INDEX.
tRACE}I = 1

24.2 : 24.2.4
15 PL AEDICATED TO GET PL WIDTH
RACK SINGLE DR DOUBLE NO (PLW} AND SINGLE |ygg [ooy pory
LDADING RACK? SET RACK WIDTH > 2 (S;NGLE;
TEST (RACK) = (SIKGLE) (W5R). 15 (PLW)
GR (DUUBLE) LLE. (WSR)?
YES ND
24.2.3
SET (HACK)
= (DOUBLE)
1 %
ORIGINAL PAGH IS
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~t B i ! | { { B
FIGURE 2.2
24.2.5 24.2.8 24.2.7
24.2.8 24.2.9
INITIALIZE SELECT (RACK 1 GET PL VOLUAME RETURN T0
—— 3, o [RACK I AYAILABLE (PLY)Y. 15 YES 115 eL oF [YES FIGURE 24.0
INDEX. VOLUME tRaY) (PLY) .LE. |rere oo " sLock 24.8
{RACK) = 1 FOR CURRENT FC {RAV)? WITH wsé:
' N .
24.2.14
. RESET TO
(HACK) =
{ DOLBLE)
—
24.2.12 24.2.10 §
IHEREMENT RETURN TO
{RAEKII INDEX. FIGURE 24.0,
CRACK)] = BLDCK 24.5
{RACK)I + § WITH {YES)
24.2.15
24.2,11 ing 24.2.13 |ygs
S RETURN TO
JLAS u[:ﬂHT’ YES IS {RACK) = fNO FIGURE 24.90,
:_z?': RRE (SINGLE)? | BLOCK 24.5

NITH (ND)




24,4

PRELIM]MNARY
PALLET

24,4,

VOLUME-ARER |

CHEEK I

GET NUMBER DF
PALLEYS REQUIRED

=1 BY PL FROM PL

DATA BASE. P(I}
=7

FIGURE 24,4
24.4.17
24.4.2 AR 24,4 8
DOES PL HAVE
INITIALIZE GO 10
JPtIy .6E. |NO_ PALLET INDEX. ,| VIEWING OB No E1GHRE
SENSING
2? P(x) = 1 2".5
REGUIREMENT 7
YES EL
24.4.9
GO Ta
y FIGURE
2% .11
24.8.14
GD. T0 FIGURE
i .l 24.9 FOR
"l VIEWING PRYLOAD
LDADING
ORJ,
GWAB PAGE‘IS 82
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YES

24.5.2

15 {PLH)

M -LT.
(HL?

YES

24.5.3

ND

ADD FL WEIGHT
TO TOTAL
WEIGHT LOADEQ
ON PALLET

y

(TRLUT) =
CTPLUT) +
tWPL)

24.5.4 24.
% CURRENT
Fe NG li
| PALLET-DNLY ‘1
(PO) TYPE?
YES
249.5.13 ¢
YES

IS (TPLUT) .LT.

(HT(PLINT )Y

ND

Y.,

24%.5
24.5.1
PALLET BELODW IS (PLA)
r!D-DECK > LT,
LOADING CAMDADN)?
NOD
UL ERAVE | Orrgme
PP ALk T o
NAT, PAGR 15

| MCDONNELL. DOUGLAS

€H?/E%JCH{ CQELQJLEP?T




FIGURE 2.5
24.5,4
74.5.5 ' 5.6
?4.5 .4 ADD TOTAL AREA LOADED 24,57 z4.5
BELOW MIB~DECK. ) RETURN TO
% CURRENT ) ETURN
Fe NO fiT‘TFL”T’ YES . ,| (TMOASRY = (Tnoapa) IS (TRDADN) g Floure 24.0,
PALLET-ONLY ‘ (‘NT;P(])))" [PLAY. LANMDADK) = ¥ .G6T. ) BLOCK 24.5
(PD) TYPE? ? CAF )CMOADNI T 1) ~ CARDADN)? WITH (YES )
{ TMDADNI. YES
YES NO
24.5.13 y
1S (TPLUT) .LT. | ¥ES
(MTEPCT TN
24.5.12
"o GO ¥ FIGURE
> 24.8 FOR ABOVE
2%.5.17 mID-DECK CHECK
24.5.15
G0 TO
p YES
5 5 > isz?(z’ FIGURE 24.5.14
2%,12
NO GE TO DETAILED
| PALLET
24.5.16 24.5.18 VOLUNE-AREA
50 TO CHECK. FIGURE
1S FrI))YES
_53?r1 M FIGURE 24.20
24,13
ND
28.5.9 ¢
ves | IS FCX)
— LAST PALLET
oM FC?
NE
24.5.10 ¢
INCREMENT
PALLET INDEYX.
PLX) = PLX) +
]
AT W
a3 _g‘gﬂ:}@ﬂ'ﬂ‘ [




24.8
24.8,4 : ?qg
PALLET ABOVE 24.8.1 24.8.2 palit 15 CURRENT
M10-DECK LOADING. |;5 (PLA) vES (TPLWT) = IS (PLH) - Qves | gc YES ] 15 @
Eﬁiféll?héﬁi > o LT o (TPLUT) + 5 .LT. ’| paLLer-omLy | curd
: (AMDAUP )2 CUPL) (HU 17 (PO) TYPE?
B{X) =1 i
ND ND T
248.8.13 y
ND 15 (TPLWT) YES
¥ LT

(WTIF{]132)?

2%.8.14 24.8.15
y R . J1s peI)|NOD 15 P,
- |= 22 = 32
YES
k|
X
21
24.8.10
P(X) = Mgﬁ
A
P(X) + 1 ﬁ
. ) i
24.8.17 |
1
, GO TO :
\ o1 FIGURE “
24.12 |

POLDOUT FRANE |

Vs
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s e e e e —— e — .



~- { } k I
M ) e
FIGURE 2L4.8 ‘.
Ca
24.8.4 2H.8.5 24-8-6 24.8.8
- 24.8.7 |ygs —
IS CURRENT (THDAUP) = RETURN TC J
ves frc vES | 1s (tPLuT) L7, |YES R s J o ORI N0 | FrsuRe 240, i
PALLET-ORNLY CWTCPCIIC1 )7 0 - = N : c I;MJPJ | eLack 24.s5
(PO} TYPE? , = LAFINDAUPCT ) An ? WITH (YES) —
. - {THDAUF}. 5
ND : ,
NO ok
24.8.11 |
. ’_r’ K
ap| 1S (TPLUTY ves ;3
et LT, -
(MTIFLTI2)? _
g
3
z P
24.8.18
24.8.14 24.8.15 K . -1
GO TO ' 1
P ND YES #
15 PCI J1s P F I GURE ;,1
s 22 = 37
24.13
YES NO -
24,8.12 ;]j
G0 TO %
3 F1GURE : J
24.9 _»‘J
'
\ A 1'
24.8.11 i
24.8.9 o _ -
. RETURN YO : : : g
po | I3 PO YES FIGURE 24.0, ]
LAST I:nLLET BLOCK 2%.5 |
ON FC? WITH (NO)
24.8.17 ' _ : : . 1}
| 60 TD - . ]
FIGURE ' : : - A
24.12 ‘

w FOLDOUY Fiinnts 72
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e

24.9.2 I

Z4.9.3 . 2 4
VIEWING PL 24,9 .y

SET W = Hl = 15 (PLH)
LORDING &ND . No .jol =
ENVELGOPE {MMDI/ZLO, Bl # SO.RT.{(Di1CDl) LLT. (HL + 5

CHECK = (ump)s2 + (RIATY HU)? ol - N

24 .9 24.9.1

hd

YES

24.9.22

INCREMENT 4 N
PALLET INDEX, . 25.9.15 y
PLYY = P(X)Y +
1

PL Cak RE LOADED
QX RID-DECK. 5ET
(DECK) FLAE=

j
(UP) FOR FL - i
|
i
|

ORIGINAY; PAGE 19
OF POOR QUALIYY

P T

e 7 J{Hﬂﬁg
goLDout FRAMEY
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24,9 .4

24.9.5

15 pl

bl - N

YES

24.9.6

ND

PL CANNOT BE
LOADED ON
MIp-DECK. SET
(DECX) FLAG =

(UNDER) FOR PL.

FIGURE 24.9

2%.9.7

IF (DECK} FLAG =
tUP), SET (AREA)
(AMDALP ). {F (BE
FLAG = (UNDER),

CAREA) = (AMDADN

CK)
S5ET
).

24.9.8

GO 70 FIGURE
24.9.1 To
CONTINUE VIEWING
AND ENYELOPE
CHECK

85




24.9.1

CONTINUATION OF
YTEWIKG AND

ENVELGPE CHECK |
FAON FIGURE 29.% 1

24.9.T.4 |
2%,4.7.5 _ 29,9
29.0.7,1 ¥, © za.a.T.2 29.1.7.3 . Jo-E.e IF [DECK) FLAG UL i
{UNDER ), PL CAR RE RETAIN { AMDADN) IS CURRENT 4
15 trLn) |y Jser camea ARSI LOAOED 0N FLOOR PAHEL AND (RRDAUP} FOR |ypg | pe ves | 15 ¢t
LT, M e (AROAUP 3 # .LT. 3 WITH PARTIAL AlD-DECK » HANIFEST UFDATE FALLET—OALY " turgr
CAREMIT [AREA T REMBYED. IF (DECK} IF RLL CRITERIA (PO TYPET |
T . ‘ P FLAG = UP, CAN LOAD ARE SATISFIED
ABOVE nih-oECK N e
: HD N
24.%.17 4
b | 1
wal 15 CTPLETY vES 4
AT e
) [MTLRET NI ‘
Z9.7.17 21.%.20 . i
3 5 . 15 porajHe J]15 peEy | RO k
= 27 1= 37 '
YES YES 1
.
X 1
]
]
i
‘
i

- . ORIGINAL PAGE IS __ | -
FOLDOUT FRAME | OF POOR QUALITY] - o |
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FOLDOUT FRAME 2

FIGURE 24.9.1
za.%.11
24.9,9 |ua IF {DECK) FLAS = (UP), (TRDAUPY
24.9.8 z4.9.10 = (THDAUF} + {PLA) AND (LOADED} 24.9.12 2y.9.13
= (THPAEP ). SET CAVAIL) =
15 CURRENT OBES PL HAVE 60 T0 FIGUAE
= - )

5 . |rc YES | s tveLwta .et. |YES GINEAL OF o LAROALP 3 = {AF M ADAUPLL IS 1S LLOABERY |y 2%.0, BLOCK
PALLET-ONLY (UTCFLT RN VIEWING ANGLE {TRDAUP). 1F (OECK) FLAG = -6T. *| z4.3 u1rh
LPD) TYPE? BRESTRICTIONT (UNDER ), (TADADN) = (TADADN) + LAVAILYT (YES }

[TLA) AKD CLOADEDGY = (THMDADH). YES
e YES SET tAVALL) = {AMDAON) =
. CAF I ADABNLT }) = (THDADH) .
24.9.17

wp| TS ETPLETY  fore

— L1
CHTEPLT 1097 2n.4.258

2%.%.21
RETURH TO
s Prxs HO FIGURE 24,3,
'LAST PALLET e
oM FET 24.9.22
YES
29.5.18
6o 70
¥ ¥ F1GURE
.10
24,.9,23 . ‘21 1 .
5o 10 24.9.tu
— - FiGURE :
24,12 GO0 TO DETARILED
FALLET
2%.9,24 3 YOLURE~AREA
CHECK, FIGURE
B0 TD 2%.20
FIGURE
24.13
24.1.18
TEST FAILED,
,] RETURN TO FIGURE
‘| 24.0, »tock 24.5
HITH (X03

i




24,102 24

24.10 24.10.1 24.10.1.1
24.10.1.2 y
SIMBAL AHD DOES PL HAVE FROM PL OATA SET (PHI) CY
VIEWINS GIMBAL ANGLE YES ] BALT, GET | ———7= 90 - pz = Al
ANGLE RESTRICT1ONT | HALF CImBAL CPHI ) ¢PLHEX)COSTPHID .
RESTRICTIONS ) ANGLE, (FHI) ) p-

NO v '
' 2y
1.
RE|
2(1
|
;
i
|
i
|
1 -
ORIGINAY: PAGE IS |

|

OF POOR QUALITY | |
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~I { H |
10.7 24,10.3 24.10.4
15 PL
TP TER
. CYLINDRICAL OR | ?:Lni g;“TE E
- : = RECTANGULAR? > : N
LHEXICOS(PHIY PLS = C OR 2(nZ) + (FLDDY,
(PLAY = (D3Y(D3)
P?
R
24.10.7 o
1.E., PL IS

RECTANGULAR, D4 =
2(02) + (PLW), DS
= 2¢D2) + (PLLY,
tPLAY = (D4)(D5)

Y

24.10.4.1

DOES PL HAVE

YES

3 YI1EWING ANGLE

RESTRICTION?

ND

FIGURE 2k.10

24.10.5
24%,18.4&

YIEMING
RESTRICTION, Db = RETURN 70
{PLHEXISINLPHI ). N FIGURE 24.9,
RETAIN D& FCR BLOCK
DETAILED LOADING 2u.9.11

CHECKS
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24 11 24.11.2 24 .11.3 24.11.4 24.11.9
24.%1.1
PALLET b1 = |vES 1.E., 2-PALLET 1§ CURRENT VES SET PALLET 30 T2
TRALN 2 ' — TRAl# BEQUERED FC OF TYPE > TRAIN INDEX, FLEVAE
LOADING . FOB PAYLOAD 2,3, OR 82 PitZ) = 0 24.12
NO m
24._11.8 aa_11.7 24.11.8 24.11,.9 ‘
I.E., 3-PALLET 1S CURRENT |,pc | SET PALLET 40 1o
\ > TRAIN REQUIRED FC OF TYPE TRAIN INDEX, FIGURE |
- FOR PL 2 OR 37 PTLZY = 0 24.13 |
ND ‘
24.11.10 i
RETURN T0O
R FIGURE 24.0,
| BuLpeK 4.5 : H
WITH (HE) j
7
]
:
i
|
1
|
I 1
ORIGINAT! PAGH B

OF POOR, QUALITY]
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[

L e

Bamed - froranad

24.12.18 24.12.19 24.12.20
PT{Z} = Jj1s pTeZ ) |ND s etezy
PT(Z) + | =17 = 22
YES YES
24.,12.22 24.12.23 §
SET (P11 = SET (PFIL) =
1, tPy) = 3, (Pl =
2 q
24.12.4 i
:
4.1 .12.1 *
AL 2 24.12.2 INCREMENT PALLET l
I-PALLET TRAIN INBEX, PT(Z} |
TypE |YES y |0 ! ¥ \ |
TRAIN iszzc E ,,‘_522“3 —3> = PT4{Z) + 1. SET > i :
LOADING - - PL = PT(Z), P31 = |
YES |
o FTLZY + 1. i
i
i
i
j
i
|
24.12.11 (ygs 24.12.12 1
24.12.113
15 FC TYPE |NO Ji.E., FC PTLZ) = .
“I= 32 IS TYPE 8 PT:Z1 + 1 :

ORIGINAL PAGE IS
OF POOR QUALITY]
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FIGURE 2k,12
24.12.29 2u,12.21
15 prez [N JIs PTeZ)
“i= 27 = -
24.12.23 2w, 12,24 |
SET (PI) SET {PI1)
3, (P} y,
4 5
24.12.5 24.12.5 24.12.7 24.,12.8
) AMDADN = TRLUT THDADN = AMDAUP =
? > > AMDADM{PT) « 3| TRLUT(R) + 5 TMDADMPI) + AMDAUPC(PI} +
AMDABNI P S} TRLUTIPI} TADADMIP L) AMDAUP(F)
24.12.17 24.,12.9
9ET (P} TMOAYP =
3, (P} TMDAUP(RE) +
y TAOALPLPY)
5t > L12.10
24.12.16
GO TO FIGURE
SET (PL) = 2%.4, BLOCK
tP1) = 24,47
24.12.3
2..13 C24U12,1% |ygg 24,12.1%
PTLZ) = 1S PTrzZ) {NO 15 PTLZ) Na v FLGURE 24.90,
PT:Z) + 1 12 275 >

89
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24.13.6
24.13 24,13, 24,13.5
24.13.2 24.13.3 ; AMDADK =
3-PALLET SET (FI) =
AL . 15 FC TYPE jYES JPLZY = 15 pez) | D o1 Py = . 5| AMDADNIPTY +
TRAIM = 27 LT} a1 "1, Hi, = AMDADNIFI) +
LOADING z, tPK3) =3 AMDADHIPK }
YES
ND
24.13.12
1.E., FE
15 TYPE 3
24.13.15
24.13.13 9 32%,13.14
- NO SET (P11} =
PLZ) = J15 POD) 3, (P1) =
PCZ) + 1 = 27 4, (PK) =5
YES
* 24.13.4
RETURN TOD
| . F1GURE 24.0,
T ‘I BLOCK z4.5
| WITH (NOD}
|
ORIGINAT} PAGH IS

OF POOR QUALITY

OLDOUT FRAME )
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24.13.6

24.13.7

24.13.8

AMDABN =
AMDADRIPT Y +
ATIDADNIP I Y +
AMGADNIPK )

TPLUWT =
TPLWT(PI} +

TPLUTIPS) +
TPLUT(FK)

THDADN =
THDADNCRE ) +
THDADN(FJ) +
THBADNCPK )

FIGURE 24,13
24%.13.9 24.13.10 2H,13.11
AMDAUP = TMDAUP =

AMDAUP(PT) +

AMBAUP(P Y +
AMDALPLPK }

TADAUPCPI) +

| TepauPtPl ) +
TRDAUPCFK )

G0 TO FI1GURE

M 24.4, BLOCK
24.4.7

90

- s

[

ey

FOLDOUT FRAME f
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SET (BMAX)

FoLDOUR TRAME |

MCODONMELL DOUGL\&

/

m-vﬂ-
-

v

24,20 24.20.1
DETRILED
P{I) =1, N
PALLET 2 on 32
LDARING
1
24.20.5
SET (BMAX)
= 21k,
(DMAX)
24.20.2\
SET (BMAX) \
= 12, A
(OMAX) = 20

24,20
24.20.8
LEET
INITIALIZE ignn .
BELOW Mip-DECK n1o-0E]
lelnnex, PLON Ton o
" PALLET
24.26,12 § -
REORDER PL
LIST BY
DECENDING
tAFRAC) VALUE i
24.20.13 4
INITIALIZE
ABOVE MID-DECK
INDEX, PLUP =
. .
‘T
24 20,14 24.10.15

SELECT NEXT
FL FROM ABOYE
MID-DECK LIST

1
1
!
CALCULATE A

(AFRAC) =
(PLA Y MDAUF

FRACTIOW,
|
|




~ ! { ! 1 i
FIGURE 2k, 20
aw.20.1
?4.20.8
SELECT NEXT PL 24.20.9 24,20.10 24.20.11
CALCULATE AREA .
FROM BELOUW FRACTION STORE LAST PL g INCREMENT PL
M MIB-BDECK L1151 > tnFRnC)‘—" { AFRAC) H ON > INDEX, PLON
R FC AAND =
_J ithfg (PLAMMDADNC] 3) FOR PL LI5T? FLON + 1
YES
&
Y
AUE
ECK
| 24,2018
INCREMENT PL
INDEX, PLUP
= PLUP + |
24,10, 15 24 20.19
CALCULAT #4-29.16 24.20.17 Jyp i 24.20.20
E AREA ;
:}
e FRACTION, STORE LAST PL |yeq ReaRoer fE GO TO
T oane) = o pL | o ! :éSCE:;mG EEnE
(PLA XN FO PL LIST 24.21
M m0AURLI N ? (AFRAC) VALUE

a1

5

e~ -

FOLDOUT ERADME
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24 .21.¢2

24,21 24.,21.,1
BELOW INITIALIZE
Mip-DECK > PL INDEX,
PLACEMENT PLDN = 1

ORIGINAI, PAGE IS
OF POOR QUALITY

oA |

MCDONNELL WUGL&

SELECT NEXT PL
FROM ORDEAED BELOW
MID-DECK PL LIST.
1S PL TYPE
CYLINDRILAL OR
RECTANGULAR?

RECT

24.,21.3

24.21.4%

GET (PL&},

CYLN
24.21.10 |

GET (PLA),
(PLD), AND
(PLH). SET
(PLW) = (PLL}) =
{PLD)

E

tPLW), (FLL),
AND (PLH)

APPLY SPALING
FACTOR (5F).
(PLU) =
(PLWICSF), (PLL}
= (PLLICSED

H

2#.21.5‘1

{WH) = |
(PLW)/

(LN) =
(PLL /1,

e




NG

24.21.6

CPLU I /ws ),

(PLLY

ROUND (UWN) AND (LN

UP TO NEXT INTERGER
YALUE. (WN1) =
(WN)CRDUNDED UP},
(LN =
{LN3I(ROUNDED UP}

o

FIGURE 24,21
28.21.7 24,21.8
INITIALIZE SET SECT(W) =
5} SECT1ON ), SECTIL)Y=
INDECIES. 1, m=0
1, 8 =1
g2

f&ﬂzﬁ:bhai .

Wi

-k

.
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f
.32 2n.22.1 79.22.1.)
BELOY Iié:t::w:ut A,83 SET RETURN *
AIO-0ECX ML N Jf JELETED FROR YES 3 FLAG = ‘
PLAGERENT i ;E:ﬂ‘:uﬁ'x:ic:“ M 2v.22. oo 1o
FIGURE 28,23
tEANTLHUED) PALLETT _ Fiodrg .
HO .22
SECTIL) =
SECT{L) +
k
wh.2L.18 2%.22. 1k
STORE NTH . DELETE HIH
SZCTRION (A,B1 SECTiCH 8,81,
tC,0) IR H.. ' =¥ £c.02 FROA "
AYAILABLE SECTION
T
BAHIFEST FOR FL LIST FOR PALLET
i
249,22, 4n i
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