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FOREWORD

This document presents results of work performed by D P Associates,
Inc., Huntsville, Alabama, under Contract No. WAS8-31458 (SB420-8(a)75C-
122} for the George C. Marshall Space Flight Center, Data Systems Lab-

oratory. Technical coordination was through Mr. Frank Crumbley, Mr.

Douglas Thomas and Mr. James Mabry.




ABSTRACT

This report presente a simulation program for the flow of data through
the Data Management System for Spacelab and Shuttle. Included are the science,
engineering, command and guidance, navigation and control data. The pro-
gramming language used was General Purpose Simulation System V (0S). The
science and engineering data flow was modeled from its origin at the experi-
ments and subsystems to transmission from Space Shuttle. Command data flow
was modeled from the point of reception onboard and from the CDMS Control
Panel to ‘the experiments and subsystems. The GN&C data flow model handled
data between the General Purpose Computer and the experiments and subs&stems.
Mission 18 was the particular flight chosen for simulation., First, the general
structure of the program is presented, followed by a user's manual. Inputs
required to make runs are discussed followed by identification of the output
statistics. The appendices contain a detailed model configuratiom, program

listing and results.
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SECTION T

INTRODUCTION

One of the many facets of the developmental phase of Space Shuttle
involves design of the Shuttle/Spacelab Data Management System. This
design effort must necessarily include two separate but interdependent
foci. Of initial interest is the design of the total data management
system and the capability of the specified system to service data manage-
ment functions over a broad spectrum of mission profiles. As the system
design emerges, the emphasis turns to the problem of individual component
or hardware design. The Space Shuttle Data System Simulator (SSDSS) de-
seribed in this report has been designed to provide analytical capability
both from the system design and hardware design standpoint.

The task facing the data management system designer is a considerable

one. There is, for example, the problem of. the tremendous volume of data
that must be managed during a typical mission. This problem of volume is
complicated by the diverse types of data that must be managed -- éﬁientific
measurements and recordings, control, command and various other kinds of
data. Furthermore there are complex interrelationships among the several
types of data that must be considered. This complex volume of data must
be input to an intricate system of data processing equipment and the whole
affair linked to ground stations through available communication networks.
Thus, the designer must be aided in the design effort by methodologies

sufficiently suited to this difficult analytical task.




The SSDSS was developed to provide the data system designer with
analytical capability for assessing the ability of a specified system
configuration to efficiently manage the data ge;erated by a gilven mission
profile. Several simulator characteristics were considered essential in
developing SSDSS. Since many shuttle missions are anticipated, it was
determined that the simulator should not be mission specific, that.is,
that it be capable of handling a variety of mission profiles., It was
also decided that the simulator should provide the system designef with
a ready tool for conducting trade studies —— for analyzing the impact of
altering selected design variables. Finally, it was felt that the simulator
should be as.user oriented as possible —- that individuals might use the
program without having ap intimate understanding of the programming language

or the program itself.
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SECTION II

SPACE SHUTTLE MISSION 18

The SSDSS was initially developed using the data profile of Shuttle
Mission 18 [1] as input. Mission 18 is a multi-discipline, 168 hour Space-
lab mission tentatively scheduled for Novembexr 1, 1980. The broad objective
of this mission is to provide an environment for development and evaluation
of instrumentation, equipment, and techniques which will subsequently be

incorporated in operational systems of the Spacelab.

2.1 MISSION PAYLOAD

The operational phase of Mission 18 will include performance of one
Earth observation éxperiment, nine Earth and Ocean Physics experiments, and
deployment of two Mini-Laser Ranging Satellites (Mini-LAGEOS). These experi-
ments together witﬂ Shuttle flight maneuvers create the bulk of data that

must be accomodated by the Shuttle data management system.

2.2 DATA MANAGEMENT SYSTEM

Figure 1 is a schematic diagram of the data management system of the
Spacelab and Shuttle. Experiments are depicted by Block 1. Block 2 repre-
sents experiment remote acquisition units (RAU's) which interface the expefi—
ments with the data system. There is a simi}ar configuration between Spacelab
subsystems, Block 13, and the data system with Block 14 depicting the subsystem
RAU's, The system includes three computers and associated input/output devices:

Blocks 3 and 4 represent the experiment computer system; Blocks 15 and 16 represent
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the subsystem computer system; and Blocks 18 and 19 depict the general
purpose computer (GPC). The system includes three recording devices:
high rate recorder, Block 5; variable rate recorder, Block 6; and a loop
maintenance recorder, Block 9. Also included are three signal processors;
the F.M. signal processor, Bleck 10; the network signal processor, Block

11; and the K.U. band signal processor, Block 12. As the diagram indicates,
the F.M. and network signal processors are linked through ground tracking
stations while the K.U. band signal processor is linked through the Tracking
and Data Relay Satellite System (TDRSS). Finally, the gystem includes cer-
taln miscellaneous items of equipment: the payload data interleaver, Block
73 the data acqﬁisition control and buffer unit (DACBU), Block 8; the multi-
plexer/demultiplexer (MDM), Block 17; and the payload signal processor, Block
20 [2,3].

Four different types of data are processed by the system: science,
engineering, command and guidance, navigation and control. Science data
generated by the experiments is input to the system at Block 1 and is pro-
cessed th?u some prescribed combination of equipment prior to tramsmission.
Engineering data, from monitoring of experiments and subsystems, enters the
system at either Block 1 or Block 12 and is processed through the appropriate
computer system, Blocks 3 and 4 or Blocks 15 and 16; the payload data inter-
leaver, Block 7; and the DACBU, Block 8, prior to transmission. Command
data is tramsmitted to the Shuttle either through groundlinks or TDRSS and is
received by the appropriate signal processor, Blocks 11 or 12. Command data
originating omboard enters the system through the CDMS control panel. Guidance,
Navigation and Control data (GN&C) enters the system either at the experiments
or the GPC and generally procedes through one or more of the three computer

systems.
~5-




SECTION IIT

THE DATA MANAGEMENT SYSTEM SIMULATOR

3.1 GENERAL INFORMATION

The SSDSS was developed in IBM's General Purpose Simulation System V
(GP38), "a special purpose simulation language. The major advantage of using
a special purpose language for a project of this nature rather than a general
purpose language such as FORTRAN is programming efficiency. Also, GPSS is
quite widely used, thué anyone who is at all familiar with simulatlion would
probably have at least limited exposure to GPSS.

Some general characteristics about the program are reflected in Figure
2. The core requirement and CPU time required for simulating the entire 168
hour Mission 18 data profile was 228 X bytes and 41 minutes respectively on
an IBM 360-65.

The SSDSS—simulation uses a unit of time of one hundredth of an hour or
36 seconds. This time périod was chosen to give the greatest possible reso--
lution of data flow degails, vet still be able to complete an -entire mission

gimulation in a reasonable period of computer run time.

3.2 SIMULATOR DESIGN

Because of the complexity of the data management system, the GPSS
software program has been structured into a modular format consisting of
9 divisions, called modules. Certain modules are logically subd#vided into
parts, i.e, Part 1, fart 2.... Figure 3 shows the nine programs modules

presently included in the simulator. TFigure 1 contains 20 blocks. Each
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® PROGRAM DECK
e INPUT TAPE FOR EXPERIMENT SCHEDULES
e GPSS INSTRUCTIONS
o DEFINITIONS, INITTALIZATION: 700
© GPS5S STATEMENTS: 1600
e REPORT MODULE: 200
o INPUT DECK: 2000 CARDS

o COMPUTATIONAL TIME
e CORE REQUIREMENT: 228K
o CPU TIME: 41 MINUTES
o EXECUTION TIME: 45 MINUTES

e OUTPUT LISTING
e PAGES: 150
e PROGRAM LISTING: 110 PAGES
o SIMULATION OUTPUT: 40 PAGES
o LINES: 8300

Figure 2. Program Characteristics
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MODULES

1

DESCRIPTION

EXPERIMENT DATA INPUT (EXPERIMENT SCIENCE DATA AND
SUBSYSTEM ENGINEERING DATA).

EXPERIMENT SCIENCE DATA -
PART 1. EXPERIMENT TO I/0O
PART 2. 1I/0 TO COMPUTER. COMPUTER TO I/0 TO
PAYLOAD DATA INTERLEAVER TO TRANSMIT,
PART 3. I/0 TO KU-BAND OR V. R. REC.
PART 4, EXPERIMENT TO KU-BAND OR H. R. REC.

LXPERIMENT ENGINEERING DATA
PART 1. EXPERIMENT TO I/0
PART 2. 1I/0 TO COMPUTER. COMPUTER TO I/0 TO
PAYL.CAD DATA INTERLEAVER.
PART 3. PAYLOAD DATA INTERLEAVER TQ TRANSMIT.

SUBSYSTEM ENGINEERING DATA
PART 1. SUBSYSTEM TO I/0 '
PART 2.. 1I/0 TO COMPUTER. COMPUTER TO L/0 TO
PAYLOAD DATA INTERLEAVER.
PART 3. PAYLOAD DATA INTERLEAVER TO TRANSMIT,.

JOWNLINK SCHEDULE
SROUNDLINK SCHEDULE

COMMAND DATA
PART 1. GROUND COMMAND THRU NETWORK SIGNAL PROCESSOR.
PART 2. GROUND COMMAND THRU KU-BAND,
PART 3, CDMS CONTROL PANEL.

GUIDANCE, NAVIGATION AND CONTROL DATA
PART 1., GPC TO EXPERIMENT COMPUTER AND SUBSYSTEM.
PART 2. EXPERIMENT/SUBSYSTEM TO GPC.

OUTPUT REPORT GENERATOR

Figure 3., Program Modules
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block répresents data management hardware modelled by this program. Each
module simulates a-specific type of data; sciénce, engineering, etc., flowing
between blocks. The relationships between modules, blocks and data flow are

defined as follows:

® Module 1 utilizes the experiment schedule tor the mission to input

experiment science data at Block 1 and subsystem engineering data
at Block 13,

° Module 2 includes processing of all science daté; it is subdivided
into four parts. :

© Part 1 treats data from experiments to.I/0, Blocks 1-3.

e Part 2 includes data flow from I/0 to Computer, Block 4;
back through I/0 to payload data interleaver, Block 7; to
transmission via network signal processor, Block 11.

o Part 3 replicates data flow from the I/0 to the K.U. band
signal processor, Block 12, or the variable rate recorder,
Block 6.

¢ Part 4 handles data flow direct from experiments, Block 1,
to the K.U. band processor, Block 12, or the high rate recordex,

Block 6.
e - Module 3 treats experiment engineering data; it is subdivided into 3
parts.

e Part 1 includes data from experiments to I/0, Blocks 1-3,

"e Part 2 replicates data flow from the I/0 thru the computer,
Block 4, to the payload data interleaver, Block 7.

@ Part 3 handles data movement from the payloéd data interleaver
thru the DACBU, Block 8, to transmission thru either the F.M. or
network signal processor, Blocks 10 or 11.

-8 Module 4 replicates subsystem engineering data; it is subdivided into
) three parts which parallel those in Module 3.

e Part 1 includes data from subsystems to I1/0, Blocks 13-15.

© Part 2 replicates data flow from the I/0 thru the subsystem
computer, Block 16, to the payload data interleaver, Block 7.

e Part 3 handles data movement from thelpayload data interleaver
thru the DACBU, Block 8, to transmission thru either the F.M. or
network signal processor, Blocks 10 or 1l.

-9




-] Module 5 reproduces the TDRSS schedule. It was found that this schedule
was approximately cyclic over a twenty-four hour cyecle, thus Module 5

simply replicates a one day eycle continucusly over the duration of the
mission.

] Module 6 simulates the ground tracking station signal schedule. Since
the ground station network actually consists of several individual statioms,
the simulator must develop a composite schedule from individual station
schedules input.

® Module 7 treats the different command data flows found in the svystem; it
is subdivided into three parts.

e Part 1 accommodates flows receiwved thru the network signal processor,
Block 11.

e Part 2 includes flows received thru the K.U. band signal proceséor,
Block 12,

e Part 3 handles flows received thru the CDMS control panel on-board.
® Module 8 replicates GN&C data flows; it is divided into two parts.

e Part 1 accommodates data flows from the GPC, Block 19, to the
experiment computer, Block 4, or subsystem, Block 13.

e Part 2 reproduces data flows from the experiment, Block 1, or sub-
system, Block 13, to the GPC, Block 19,

o Module 9 dis the output report generator which iIs used to create the equip-
ment utilization profiles shown in Figures 7-20.

3.3 TRADE STUDY CAPABILITY
A summary of the kinds of  changes that might be analyzed in trade studies

is given in Figure 4, While the list is not intended tec be exhaustive, it

does 1llustrate the kinds of changes whirh rmrTd he accacead with a mindmom
of alteration to the S8DSS.
Under the category of mission configuration, would be changes in the

experiment profile either in the actual experiment schedule or the number of

-10~-




o MISSION CONFIGURATION:
@ DURATION OF MISSION
o EXPERIMENT CONFIGURATION
® SCHEDULES
e NUMBER OF EXPERIMENTS
® GN&C ACTIVITY
o COMMAND ACTIVITY

e EQUIPMENT CONFIGURATION
e CAPACITIES
e AVATLABILITY
¢ RELTABILITY
CHARACTERISTICS
e RECORDER PROCESSING MODES
¢ 'FIXED RATE
e VARJIABLE RATE
© TRANSMITTERS
e ONE WAY
¢ TWO WAY

e DATA FLOW
o ROUTING
o FLOW RATES
e PRIORITIES

o COMMUNICATION LINKS
ALTERNATIVE SYSTEMS
AVATLABILITY
SCHEDULES
RELIABILITY
INTERFERENCE

® & 0o b

Figure 4, Trade 'Study Capability
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experiments. Also included in this category would be changes in the level
of GN&C and/or command data flow rate,

Trade studies in the area of equipment configuration might include
changing the capacity of ‘different equipment items or changing the availability
of a partieunlar item, where availability is defined as percent of the total
mission duration that thé equipment is available. Further, reliability studies
might be incorporated by specifying a failure probability for a particular item.
The 88SDSS also has the capability of treating ény one of tﬂe three recorders as
fixed or variable rate récorders and any of the three transmitters as one or
two-way processors.

Undér the category of data flow alterations, trade studies might be con-
ducted to assess the impact of different routing sequences, different flow
rates for the different types of data, or different priorities for the data
types.

The priorities used in the basic study are shown in Figure 5. The
assignmegt of these priorities to various types of data at various stages
in the model igsures that if there is a conflict for a particular piece of
hardware the proper type of data i,e., that with the highest priority, will
have preference.

F¥inally, changes in the communication links might be assessed. For
example, the impact of incorporating alternate systems might be of importance.
Changes in the availability or reliability of communication links can be
analyzed as well as alterations in the schedules of available links. It is
also possible to assess the impact of competition for the links from, say,

another mission.

=10




Type of Data GPSS Priorities

© Science 0-20
e Engineering 10-20
e Command 25
® GN&C
Input to GPC 20
Output from GPC 30

Figure 5. Priority Classification of Data Types
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SECTION IV

USER'S MANUAL

4.1 INPUT

In order for a user to implement the S5SDSS various mission characteris-
tics should be gpecified. These characteristics include the experiment
schedule and the acquisition and loss of signal schedules to both the TDRSS
and the ground tracking network, Also defined should be the data flow rates
generated at different points as well as routing information. TFigure 6a

summarizes the necessary user inputs.

$.1.1 Experiment Schedules

The schedules of experiments for a mission are created on an
input tape using the GPSS SAVEVALUE MATRIX 1 (MX1). The program to accomplish
this is listed in appendix E. Each initial card represents one experiment and
is gpecified by the column number of the matrix, The rows are: 1, the start
time in hundredths of hours; 2, the experiment identification and; 3, the
length of time, in hundredths of hours, the experiment remains active,

The rate of flow of science data generated by each experiment is
defined in the FUNCTION statement ¥FLOW (statement numbers 502 and 503 in the
program listing, appendix C). The first number in each palr is the experiment
ID and the second number is the corresponding data flow rate generated by that
experiment. This flow rate is in thousands of bits per time n;zit. Since the
time unit is one hundredth of an hour, or 36 seconds, 8640 would correspond to

8640/36 or 240 K bits per second.

1l




EXPERIMENT SCHEDULES
EXPERIMENT NUMBER
START TIME

DURATION OF EXPERTMENT
FLOW RATE

o O 0 &

DOWNLINK SCHEDULE (TDRSS)
e ACQUISITION TIMES
¢ LOSS TIMES

GROUNDLINK SCHEDULE
& ACQUISITION TIME
o CGROUND STATION ID
e DURATION OF ACQUISITION

FLOW MODIFICATION AND ROUTING DATA
e PERCENTAGE OF DATA FLOW ASSIGNED TO
ALTERNATE ROUTES .
o FLOW RATES FOR COMMAND, GN&C, AND
ENGINEERING DATA
e FLOW RATE FOR SUBSYSTEM DATA

Figure 6a. User Supplied Inputs
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This method of assigning data flow rates assumes a constant rate coming
from each experiment throughout the mission. Tf the rate is not constant a
fourth row should be added to the input tape matrix to correspond to the
rate of data flow for a particular use of the experiment. TFor example, thé
first experiment might have a flow rate assigned in MX1 as MX1 (4,1), 8640
on the input tape. If this method for assigning flow rates is used than
statement number 523 of the program should be changed from

BLITZ ASSIGN 3,FN$FLOW,PF

to

BLITZ ASSIGN 3,MX1(4,1),PF.

4.1.2 Data Link Schedules

The SSDSS uses GPSS facilities to check the availability of a
link between the orbiter and the TDRSS or the ground. If facility 50 is
"seized" there‘is a down link through the TDRSS and data may be sent. For
the data sent directly to the ground facility 49 is used. SAVEVALUE MATRIX
2 (MX2) is used to specify the TDRSS schedule and SAVEVALUE MATRIX 3 (MX3)

is used to specify the ground tracking station schedule.

4.1,2.1 Downlink Schedule

The échedule of acquisition and loss of signal between
the Shuttle Orbiter and the TDRSS was checked and found to be nearly cyclie
every 24 hours. Therefore, only one day's schedule is explicitly defined in
the program. The remaining days of the mission follow the same schedule by

just repeating the sequence of seizing and releasing facility 50.

~16-




The entries in MX2 are simply a sequence of the
alternating acquisition and loss of signal times. The time of the first
acquisition is assigned to MX2 (1,1). The amount by which this value
exceeds the activation of this module, 400 (4th hour of the mission), is
placed in variable 18. The first loss of signal is assigned to MX2(1,2),
the second acquisition to MX2(1,3) and the second loss to MX2(l,4). After
the last loss of signal of the cycle an increment should be used to bring
the time to 2800._ This increment is 3 in the present program (statement
nusber 9535 in-appendix €). The signal schedule started at 4 hours and
ended at 28 hour. Therefore, the 24 hour cycles has a 4 hour offset from
the beginning of the mission.

If the schedule is not cyelic the user may continue to
define acquisition and loss times for the rest of the mission by expanding
the matrix. However many columns the matrix expands to, that number should
replace the number 60 in the MATRIX definition card at the beginning of the

INITIAL cards and in the TEST card, statement number 950.

4,1,2.2 Grogﬁdlink Schedule

The data link schedule to the ground tracking stations
is not cycliec, therefore, it was necessary to include the entire schedule in
the program. The actual groundlink schedule is a composite of each acquisi-
tion of each tracking station. Because there are many tracking stations
around the world and because more than one station often has acquisition it
-was necessary to use a different form for the groundlink SAVEVALUE matrix

than for the downlink matrix,

-17-




The format of the initial cards is similar to that of
the input tape. The column numbers represent each acquisition. The row
numbers are defined as follows: 1, is the start of acquisition; 2, is
the ground station identification and; 3, is the duration of acquisition.
Should this schedule be changed the new number of acquisitions must be

specified in the MATRIX definition card located before the initial cards.

4,1.3 Data Rates and Routing

At the beginning of the program deck the user gpecifies the
flow rates for data which originate at variocus places in the model. Also
specified are various percentages which are used to control data routing,
If data comes to a decision point a certain percentage, say 95 percent,
might take one branch while the remaining part, 5 percent, would go to
another branch.

As with previous user inputs, values are put in MATRIX (MX4)
by way of initial cards. The meaning of each matrix value is given in the

program listing under "User Set Variables" and in appendix B.

Examples

MX4{1,1),95. This value, 95%, is the percentage of data generated
by the experimentse which ig routed to the KU-Band Signal
Processor or the High Rate Recorder.

MX4(1,16),72. This is the data flow rate of command data coming from

the onboard CDMS Control Panel. It is 72 K bits/time
period = ZKBFS.

4.1.4 Block Capacities

The STORAGE DEPINITIONS (statement numbers 416 thru 431) defing

the maximum capacity of a block to process data in one time unit. For

- 18-




example, the Experiment RAU's, STORAGE 2, have a capacity defined as 36000.
This neans that 36000 K bits may enter the experiment RAU's in one time
period i.e., 1 million bits per second. The storage numbers are the same
as thé block numbers in Figure 1. In Qrder to change these capacities the
user would multiply the block's new maxim&ﬁ allowable rate (in K bits/sec)
by the number of seconds per time period, in this case 36, and enter this

numher on the storage definition card.

4,2 OUTPUT

There are two types of output from a GPSS program. One type is the
standard GPSS output statistics. The other output is programmer defined,

in this case graphs. ., Figure &b summarizes the output statistics.

£.2.1 PRoute Flow Statistics

The first sectiop of output is the "block counts.” For each
block number there is a corresponding program statement. The “total”
column gives the number of times data has entered a particular block. This
section of oﬁtg&t is useful in programming and debugging because it indicates
which statements were used and which were not, as well as showing any unusually
large or small quantities. The block counts, however, do not explicitly tell

how much data went into a block; therefore their use for analysis is rather

limited,

4,2,2 Equipment Utilization Statistics

Information on usage for the items of equipment is given on the
page marked "storages." In the "storage" column are the acronyms for the

items used in the simulation of mission 18. The hardware item number, block

19




e ROUTE FLOW STATISTICS

¢ EQUIPMENT UTILIZATION STATISTICS
e UTILIZATION
e MAYTMUM DATA FLOW PROCESSED IN A TIME UNIT
o AVERAGE DELAY IN RECORDERS, COMPUTERS
e TOTAL DATA PROCESSED, K BITS

® GROUNDLINK AVAILABILITY
® DOWNLINK AVAILABILITY

@ DATA LOST STATISTICS
¢ LOSS LOCATIONS
¢ LOSS QUANTITIES

o EQUIPMENT UTILIZATION PROFILES
o TFLOW RATES
Vs
¢ TIME

Figure 6b. ' Program Output
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numbers, to which they refer are indicated in the equate statement (statements
395 thru 412). Items of equipment which were not used are left off the storage
statistics page.

The actual utilization of an item of hardware is not given, but

may be computed as follows:

U = Entries X Avg Time/Unit
Capacity X Length of Simulation

for example, the utilization for the experiment computer, block 4, ia:

i

UCPUEX = 9648 X 495.159

288 X 16,800

99%

The maximum amount of data an item ever had to handle is given
in the "maximum contents” column. Again, these quantities are in thousands
of bits. The total amount of data which passed through a block is showm
under "entries." The experiment RAU's processed a total of 9,381,450 K bits.

The GPSS definitions of all column headings may be found in

anpendix F and in the GPS5-V User's Manual beglnning on page 290.

4.2.3 Signal Availability

As described in paragraph 4.1.2 facilities 49 and 50 indicate
the availability of signal links between the orbiter and the ground and TDRSS
respectively. The "Facilities" page shows what portion of the total time of
the mission each data link was available. Under "Average Utilization During
Total Time' downlink (facility 49) was available 17.8% of the time and ground-

link (facility 50) was avallable 84.2% of the time.
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4,2.4 Data Loss Statistics

Some of the "Fullword Savevalues' show how much data was terminated
or lost at each block in the model. SAVEVALUE numbers 1 thru 20 correspond to
the model item numbers. At block &, the experiment computer, 86i,945 K bits
were lost. This lost was because although data was going into the computer no
data is called to leave the computer, therefore after the computer is filled
any additional data added causes a like amount of data to be lost, SAVEVALUE'S
between 20 and 100 are used for programming purposes only and can usually be
ignored. SAVEVALUE numbers from 100 up are used for saving graphical values

and can be disregarded.

4.2.5 Equipment Utilizatiom Profiles ,

The non—standard portion of the output is a series of graphs,
one for each item of hardware used. These graphs show contents of the item
versus time, Because of the limits of the GPSS report generator only a
iimited number of time periods can be represented on a page of output.' These
graphs give a "snapshot" value at each time period, that is, the contents of
the block is the instantaneous value at the time given below the 1iné. For
exémple, it may be seen from Figure 7 that the contents of the experiment

BAU's is about 900 K at the end of the 12th hour.
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SECTION V

CONCLUSIONS AND RECOMMENDATIONS

The SSDSS has been thoroughly tested using Shuttle Mission 18 data pro-
file as input. The model appears to replicate quite accurately the Inter-
actions which will occur in the‘data management system of the actual mission.
From limited trade study analysis it is apparent that this model can provide
valuable information for Space Shuttle Data Management System designers.

It is recommended that developmental work on the SSDSS be continued on
three major fromts. TFirst, that the program be examined thoroughly for user
oriented improvements which could be incorporated without changing the basic
program. Second, that efforts be made to achieve additional program efficiency
resulting in either improved core or run time requirements. Third, that further
effort be expended in developing improved output with the ultimate objective of
obtaining an instantaneous utilization profile of each item of equipment for

the duration of the mission.

~23-




EXPERTHENT
RAU
CONTENTS

{x BITS)

1260
31590
11G0
1080
1oco

950

SO0

LR
BB oW o4 % Bkt R R R D E Nt RO DRRYYRRDERERRRY

U
TSt PR R PR R

G 6 B4 B ED R DG BD SRR NHSES R DS LY Ao 4 b B 2 8% gt 1L R BB HRGD

6 12 14 24 30 36 42 43 54 60 66 72 T8 8% 90 96 10z 10y 1i4 120 126 132 132 144 150 156 162

&
o

ﬁa#######*###ﬂ###ﬁ#######a&&###Q##**ﬂtn#&ﬁﬁ#&#&#&###b##&aﬁ#bﬂvﬂ#ﬁﬂ##ﬁ####ﬁ##*#

o
-]

TIME (HLURS)

FIGURE 7¢ LONTENTS CF EXPERIAENT RAU A5 A FUNCTION JF TIME.

g & 8 % % o8 B N ob % DY R RS R

%
-

“
£

=
“
&

&

-]

&



12G0
1150
1100
1650

1c00

EAPERIMENT 7ceC
179 ES0
CONTENTS &GC

(K BLITS} S50

2590
200
150
140
¢ & . = & & s & # o ] # = * ) P ® & 2 I %

s ¥ = * o = ] L B e, % & [ 2 # o = u £ o b o = & L]
SEHEEUHAIDUBSEESHITRHON T e L et ] G G Al e S G AR LRGN R AT GEENAER R SR CESERF OB ANIILB R BHB

50

4 12 18 24 30 36 42 4B 54 60 66 72 78 B4 90 96 102 108 ils 120 126 132 138 144 i50 156 162

TIME (HOURS)

FIGURE 8% CUNTEKTS LF EXPERIMENT 1/0 AS A FUNCTION OF TIME.



300 =

]

P

250 =

EXPERIMENT

cPu

&

120

CONTENTS

]
i
-]

(K BITS)

—d g

&

PHAGEAGO LBV LS HLGVCLHBGROO FAOOG

1] &t#ﬁ#ﬁﬂunb##0####ﬁﬂﬁ##ﬂ######ﬁ#ﬂ#t####ﬁ&##&#######*####ﬁ&####ﬂﬁ###ﬂ*#####b13#&#

& 125 126 132 138 144 150 156 162

-

102 1¢8 1

54 60 6 T2 78 84 90 96

42 4B

24 30 36

18

12

IME [HDURS)

FIGURE 9

-
Ce

t CUNTEWTS LF EXPERIMENT CPU AS A FUNCTIUN JF TIH



HlGh RATE
n€L3n DER
CERTENTS

th 2175}

0

q0Bd J0
¢f HHVA TYNION

Arvod

e
e
~

pe

pwrs
fore
LY
(X

5¢0
450
400

150

ABANE OSSN AR KRR EER A SRR AR A AR SR AR A G G AR QARG ERR R AN ELEALARINT L LIS DXL RDRVIFOABIA L XAV IVEIEDALKIT ER WP
& 12 18 24 30 36 42 o8 54 60 &6 72 T8 8 90 %6 102 10o 114 120 lZo 132 138 144 150 156 162
TIME (HOURS}

FIGURE 102 CONTENTS UF HIoH RATE RECOKDER A$ & FUNCTION GF TINE.



850
200
750
- VARTABLE 700
RECORDER E50
CONTENTS 600

(K BITS) 550

350
3co
250
260
150
100

50

AN G GE S AGS AR SRR AN AE S ANIAN KA A AR A KA SR N EAE S B AREN NIRFEDE AR RES A S SR NRUNEAINAO L OO
6 12 18 24 30 36 42 48 54 60 66 12 78 84 90 96 102 108 li4 120 126 132 13€ las 150 156 162

TIHE (HOURS})

FIVURE 11% CUNTENTS OF VARIABLE KATE RECORDER AS A FUNCTIGW OF TIHE.



- E LR - I -

KU=-BAND 7C0
PROCESSOR £50
CONTENTS £00

[K 8IT5} 350

450
400

350

£- 35T IR SN B B -JK- K- - 2NN - IR RS- - SR - - - - - - - SR - SE- AR -2 - 2N BE- - RN EE - NE N -

R 2O -2 N R - 2NN - B - - N BN - - I - W - N B N A

B8 4R o3 ¥ RS ST LR

& = -] #x “ ] ] -]
[ Sosatsgan EAA PR ORDG I USUARANR XSS I BRSO G H A GE SN A SRL GRS A MG S N DX DA IR S USSP I ERR IR U NSO AG SR TSR a T r e GOk AN

6 12 18 24 30 36 42 4B 54 60 66 32 T8 84 90 96 102 108 114 120 126 132 138 la4s 150 156 1o2

TIME (HOURS}

FIGURE 12% CUNTENTS GF KU-bBAND PROCESSOR AS A FUNCTIGN GOF TIME.



[+ 220N L R KR - - -3 - - - B A IR A R

[=RE-2E- 2K BR-2 BE- 2R - T - - 2R - B BE- - B R B A B AR A -

E- - - R - - B O I N B RN - JIE - - NN L - B - . - 3
[=) (=] (2] [=] o [k ] o [e) L] (=} (=] o o (=]
o wm [l uy L] 4] =] w o 13 (=] n L] 3]
[ - - O [ BT ] w w© ™~ r~ 0 Lo
4 -t Lol - -l
k- v -~
LY B vy
- = »=
wvi oW —
> < b D
vy o =
m o e
e} W e
vy

~30-

R L e T P L P T PP P P R L PP P PR PP LR PP A e s e L E R L L by R e e e b LD b L
108 114 120 126 132 13& 144 150 156 162

72 78 84 90 96 102

66

60
TIME {HOURS!

12 18 24 30 36 42 48 54

-]

500 »
40¢ ©
350 ®
300 *
250
260 =
150 =
100 =
50

450 ®
FIGURE 13:CONTENTS GF SUBSYSTEM RAU AS A FUMTIGN OF TINE.



o as s s N e & &N 8 R

O# LS a0 B H R RN

12060 =

1150 #

1iCe ®

1000 =

950 *

sC0 =

830 =

E:AVEY!

780

00

SUB3YSTEN

650 *

1/0

&

6L *

CONTENTS

&
=

550
500 *

{K BITS}

i
L
0

450 ®

L0 =

350 =

3ce =

250 =

200 *=

100 =

-

50 *

%

D SFotddBukraxogs

ﬁ##ﬂnﬁvc###¢$$##m$#¢“*¢$########Q#¢#####é*#¢#&#¢$$k¢$uﬁﬁt##ﬂﬂﬂ&ﬁbn#3$u#ﬁﬁ#n#ﬂa*#ﬁ##@###ﬁ###ﬁ#gti

114 120 126 132 138 14% 150 156 104

78 8% 90 %o 102 1035

72

60 bé

54

42 48

lg 24 30 3

12

TIHE {HOURSI

FIGURE 14:CONTENTS OF SUBSYSTEH 170 AS A FUMTION oF TIVE.



aco

ik

&

250 %

L

-

E

200 =

<+

SUBSYSTEM

Py

&

150 *

CUONTENTS

(K 8175}

~32-

]

100 =

50

0 XA ANGUDAIHNS LI GAER S LN RGE oS b alely AR SRR ASANE I AC LR GRS ASATY HON SR SRR B L2 NS RAEASHASRRABEIRR DV TREEARIY

54 60 &0

102 10c 114 120 126 132 138 144 150 156 362

90 946

78 84

12

35 42 48

24 30

iz 18

&

TIME {HOURS!

1 UKCTYIul uf TIME.

FIGURE I5$CUNTENTS LT SuLBSYSTEM CPU AS A F



%00

£50

800

750

700

FM=BAND €50
PROCESSOR 600

. COKTENTS 550
¥ {K-BITS] 500
450

400

350

300

250

200

150

100

EETEE -2 2R K- RN - -

50

R R -2 BTSN S-S - B LN < - N A A

#r & & -] -]

&
%
*
0
*
*
n
o
%
A
&
&
&
o
a
%
Y
&
4
N
|
o
L]
»
n
-]
=
-]
-
]
%
-]
RN G ###&##&#tﬁ###ﬂ#####ﬁ##*#*###ﬂ#####*#*###n####w#####b##&#&#ﬁ#####h#####ﬂ#tﬁt##ﬁ##ﬁ#ﬁﬁ&########

»
1
-
&
*
o
-3
)
x
£
%
-
-
-3
-]
13
&
14
=
&=
b=

SHAGHXEELEN
& 12 18 24 30 36 &2 48 54 60 66 12 78 B84 90 96 102 108 114 120 125 132 138 l44 150 156 162
TIME {(HOURS)

FIGURE 163 CONTEMTS QOF F@ PRLUESSOR A5 A FUNLTION OF TIME.



NETATe% 760

SIGnAL €50

PROCES £0R £00

&y CONTERTS 550
T

(K=BIT5) 500

#Q*ﬂﬂ#ﬂ-ﬂﬂ'ﬁﬁ*ﬂﬂﬁt}*a?ﬂ%#ﬂ-{}ﬂﬂﬂ&*ﬂ-“““"ﬂ55563‘566*3-5%!‘)#“

YOS AVAD B RNANEAUERE WA RU RS SEELLHEN nde B e g 0 200 X0 e 0 Znol Ky Sxede e SERAGE RS ARI N AR R RS S RSO LY AR R Ak kad SRR AGACLHONa B Lk

6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 10z lus 1le 122 126 132 13E& 144 150 156 162

TIME (HODURS}

FIGURE 17! CUNTEATS 37 ANETWIRK S1uNAL PRUCESSCR AS A FUNCTION UF TIME.



850
200

750

700

650

HOM 600

:“"n CONTENTS 550
l {K-BITS} 500

450

250
200
159
100

& & -4 o o -} L] = ] - = g & & * & > = ¥ * & ] x ¥ L] & ®
L] L &« » " & L] -] * & = o o b o ] * & [ * * & L] ] & & o
 CabddbdrR oo dny anaaERaRaRunann AR PR FG AR R R N B ADC AT AR AR AGE ARG DRSO RS LA SRR G SE S RSO GG HERAC LSRR AN GAE

50

- - - N - IR - I B JNE- R - - B JNE - DN - - - S S - - - - N - - - - B S B A2 2E R - B RN R KR -

6 12 18 24 30 36 42 48 54 o0 &6 72 7B 84 90 96 102 105 114 120 1c6 132 138 144 150 156 le2

FIGURE 18: CONTENTS OF MDM A5 A FUNCTION OF TIM E.



1200

1150

1160

1050

1c00

K

900

850

800

150

700

414 650
i/ guss 00
CONTENTS 550
(Z~-5175) 800

= x x ] &« * & & * ® * L " * * $
o & x ] x o * & ) Lo * L] # & * *
e

- - T - B R R - B - K- - - - N - T - NN I R N - - TR K R B AR - A

E-2

& 12 18 24 30 36 42 48 54 o0 &6 72 78 84 90 %6

FIGURE 19t CONTENTS OF GENERAL PURPOSE CUMPUTER 1/0 BUSS A3 A FUNCTIOUN OF TIME,

5 L = -] - ® L
o ® k-3 1] w -4 L

102 198 114 120 126 132 13¢

N
& & B

LHAG OABACA S DUB HAS DG NS E L DDA AT UR A URO N VAR LAT APO U RRR AR ERE R SFER B AGI LIS IR XD MO I AT AR KOS AT LRICID R DG OLE GANST

144 150 156 162



1eC0

il1sc

g1 #HVA TVNIDIHG

AITIVAD 9004 IO

. e eet
w
N CONTENTS 550

(K-B8fT75} 540

* & L o ] & & »n & &* & = ® & b * ] £ = & ] % L] ¥ ] - -]
- 3 El » o 4] ] -4 ] & -] 3 % E B & * -] ¥ & L ® = & & L #*
£ Guﬂ#n:&:3####ms#¢$B¢#¢¢#$$$¢¢#$#$#¢$kﬁ#$$#3¢$¢&$¢#¢$$&#$#$##ﬁ######@ﬂ##ﬁ&#*####ﬁ&##&#####nﬂ####t*##ﬁﬁt##&#####

c o B O OO GREID D RO B0 DERE DR R BeER LB TR e e ko Rox RN

& 1z & 24 30 26 42 48 54 60 e T2 To 84 90 9b 102 108 114 120 126 132 138 la4 150 156 162

TlMe {HUURS)

FLOURE 203 (uRTEaTS oF GENCSLL PURPJISE CEMPLTER AS A FuLNMTIus JF TiuE.



SECTION VI

REFERENCES

Book 18 — Mission 18, Volume IIL, "Integrated Mission Planning,
First Two Years of Shuttle Missions," George C. Marshall Space
Flight Center, NASA, August 15, 1974. .

YCAMS Subsystem Specifications,” Document No. S$S-ER-0004, ERNO,
May 1975.

"Space Shuttle System Payload Accommodations," Document No.
J8C~-07700, Volume XIV, Revision C, with chgnge 10, Johnson
Space Center, July 1974.

"General Purpose Simulation System~V User's Manual,' Document
No. 8H20-0851-1, IBM, August 1971.




APPENDIX A

SYSTEM MODULE IO CONFIGURATIONS

-39~




Module

APPENDIX A

SYSTEM MODULE I/O CONFIGURATIONS

Configuration

Experiments
@ Science Data
& Inputs: None
o Outputs: Compiled from mission schedule
e 95 percent direct to transmission.
¢ 5 percent transmitted to RAU.

¢ Engineering Data
s Inputs: N/A
e Outputs: Transmitted to RAU's. Rate of 3 KBPS.

¢ Command Data
» Tnputs: Experiment RAU's at 2 KBPS.
e Outputs: N/A

o GN&C Data
e Inputs: N/A
e Outputs: Transmission to experiment RAU's. Rate
of 1 KBPS.

Experiment RAU's
o Science Data
o Inputs: From experiments at rate compiled from
mission schedule.
¢ Outputs: Transmitted to experiment I/0 at 1 MBPS.

¢ Engineering Data
® Inputs: From experiments at 3 KBPS.
e Outputs: Transmitted to experiment 1/0 at 1 MBPS.

¢ Command Data
e Inputs: From experiment I/0 at 2 KBPS,
e Outputs: To experiments at 2 KBPS.

® GN&C Data
e Inputs: From experiments at 1 KBPS.
o Outputs: Experiment I/0 at 1 KBPS.
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Module

Configuration

Experiment I/0
Science Data
e Inputs:

e Experiment RAU at 1 MBPS.
o Experiment. Computer at 8 KBPS.
o. Outputs:
® Experiment Computer at 8 KBPS; thru Experiment I/0
to Payload Data Interleaver at 8 KBPS.
e To Variable Rate Recorders (Downlink not available)

or to TM Signal Processor (Downlink available, KU
Band Signal Processor not available) or KU Band
Signal Processor (Downlink available) at 1 MBPS.

Engineering Data
e Inputs:

[
-]

Experiment RAU at 1 MBPS.
Experiment Computer at 1 MBPS.

e Outputs:

o

Payload Data Interleaver or Experiment Computer at
1 MBPS.

Command Data
e Inputs:

@ Experiment Computer at 2 KBPS,

e Payload Signal Processor at 2 KBPS (Without both
Detached Payload and Subsystem Commands).

e MDM-(When there is no Safety and Arming Command
and 90% of data has by-passed the PSP and there is
no Subsystem Command.); at 2 KBPS.

e CDMS Control Panel at 2 KBPS. (When there is mno
Subsystem Command).

e KU-Band Signal Processor at 2 KBPS. (When there is
a Direct Payload Command and no Subsystem Command ).

¢ Outputs:

e Experiment Computer at 2 KBPS.

o Addressed Experiment RAU at 2 KBPS.

@ MDM-at 2 KBPS; (When GPC interaction is required).

GN&C Data
¢ Inputs:

@ MDM-at 2 KBPS. (When there is no Subsystem Data).

@ Experiment RAU at 1 KBPS.

e lLxperiment Computer at 1 KBPS.

@ QOutputs:
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Module

Configuration

o Experiment Computer at 2 KBPS.
® Experiment Computer at 1 KBPS.
o MDM-at 1 KBPS.

Experiment Computer
@ Science Data
e Inputs:

@ Experiment I/0 at 8 KBPS.

o Outputs:

e Experiment I/0 at

@ FEngineering Data

& Inputs: Experiment
e Outputs: Experiment

e Command Data

e Inputs:
e Experiment
e Outputs:

e Experiment

o GN&C Data
® Inputs:
¢ Experiment
® Experiment
» OQutputs:
e Experiment

High Rate Recorders
e Science Data

I/0

I/0

1/0
/0

I/0

at

at

at

at

KBPS.

I/0 at 8 KBPS.
1/0 at 8 KBPS.

2 KBPS,

2 XBPS.

2 KBPS.
1 KBPS.

1 KBPS.

e Inputs: Experiment at rate compiled from mission
schedule,
M bits total.

¢ Outputs: KU-Band Signal Processor at 30 MBPS.

¢ Engineering Data
e N/A

& Command Data
e N/A

=032~
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Module Configuration

® GN&C Data
e N/A

6 Variable Rate Recorders
e Science Data
e Inputs: Experiment I/0.
o Capacity: 30 MBPS dinput; 36,000 M bits total.
o Outputs: KU-Band Signal Processor at 30 MBPS or
Signal Processor at 1 MBPS.

e Engineering Data
s N/A

¢ Command Data
e N/A

@ GN&C Data
a N/A

7 Payload Data Intexrleaver
e Science Data
e Inputs: Experiment I/O at 8 KBPS.
Payload Signal Processor (omit).
e Outputs: DACBU at 16 KBPS.

o Engineering Data
¢ Inputs: )
® Experiment I/0, Subsystem'I/0 at 64 KBPS.
® Payload Signal Processor (Omit).
e Outputs: DACBU at 64 KBPS.

¢ Command Data
e N/A

e ON&C Data
e N/A

8 DACBU
@ Science Data
¢ Inputs: Payload Data Interleaver at 16 KBPS.
e Outputs: Network Signal Processor at 64 KBPS.
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Module

10

Contfiguration

8 Engineering Data
e Inputs: Payload Data Interleaver at 64 KBPS,
® Outputs: Loop Recorder at 128 KBPS., Network
Signal Processor at 128 KBPS.

» Command Data
e N/A

e GN&C Data
o N/A

Loop Recorder
e Science Data
e N/A

® Engineering Data
e Inputs: DACBU at 128 KBPS.
o Outputs: ¥FM Signal Processor at 128 KBPS.

¢ Command Data
e N/A

@ GN&C vara
@ N/A

FM Signal Processor

e Science Data .
® Inputs: Variable Rate Recorder at 1 MBPS.
e Outputs: Ground at 1 MBPS.

¢ Engineering Data
e Inputs: Loop Recorder at 123 KBPS.
© Outputs: Ground at 1 MBPS.

e Command Data
e N/A

& (GN&C Data
e N/a
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11

12

Configuration

Netowrk Signal Processor

-]

Science Data

e Inputs: DACBU at 64 KBPS.

e Outputs: Ground at 96 or 192 KBPS or KU-Band Signal
Processor at 192 KBPS.

Engineering Data

o TInputs: DACBU at 128 KBPS.

e Outputs: Ground at 192 KBPS or KU-Band Signal
Processor at 192 KBPS.

Command Data

e Inputs: Ground command at 2 KBPS or KU~Band Signal
Processor at 2 KBPS (When there is no Direct
Payload command)}.

o Qutputs: MDM at 2 KBE

GN&C Data
e N/A

RKU-Band Signal Processor

Science Data
e Tnputs:.
o Experiment at rate determined by mission schedule
and signal acquisition schedule.
e High Rate Recorders at 30 MBPES.
o Variable Rate Recorders at 30 MBPS.
e Netowrk Signal Processor at 192 KBPS.

@ Outputs: Ground at 30 MBPS.

Engineering Data
e TInputs: Netowrk Signal Processor at 192 KBPS.
@ Outputs: Ground at 30 MBPS.

Command Data _
e Inputs: Ground coimand at 2 KBPS.
e Outputs: All three at 2 KBPS——

e Netowrk Signal Processor (with no Direct Payload
Command); or Experiment I/0 (With a Direct Payload
Command and no Subsystem Command); or Subsystem
I/0 (with both Direct Payload and Subsystem
Commands) .

GN&EC Data
e N/A —45—




Module Configuration

13 Subsystem
¢ Science Data
e N/A

® Engineering Data
o Inputs: Non._
e Outputs: RAU at 3 KBPS plus 107 of experiment data
rate compiled from mission schedule.

e Command Data
o TInputs: MDM - at 2 KBPS; (When there is a Payload,
Safety and Arming Command).
Subsystem RAU at 2 KBPS.
o Outputs: None

® GN&C Data
o Inputs: Subsystem RAU at 2 KBPS.
@ Outputs: Subsystem RAU at 1 KBPS.

14 Subsystem RAU
o Science Data
. N/A

e Engineering Data
e Inputs: Subsystem at 3 KBPS plus 10% of experiment
data rate compiled from mission schedule.
e Outputs: Subsystem L/0 at 1 MBPS.

@ Command Data
¢ Inputs:
© Subsystem I/O at 2 KBPS, (with no GPC Inter-
action required)
e Subsystem I/0 at 2 KBPS.
@ Subsystem I/0 at 2 KBPS (with no Process
Monitor required)
o Outputs: Subsystem at 2 KBPS.

e GN&C Data
o Inputs:
o Subsystem I/0 at 2 KBPS.
e Subsystem at 1 KBPS.
a Cutputs:
¢ Subsystem at 1 KBPS.
¢ Subsystem I/0 at 1 KBPS.
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Module Configuration

15 Subsystem I1/0
& Science Data
e N/A

o Engineering Data
¢ Inputs:
© Subsystem RAU at 1 MBPS.
e Subsystem Computer at 8 KBPS.
o Outputs:
e Subsystem Computer at 8 KBPS,
© Payload Data Interleaver at 1 MBPS.

o Command Data
e Inputs:

© CDMS Control Panel at 2 KBPS (with a Subsystem
Command) .

® Subsystem Computer at 2 KBPS,

@ Payload Signal Processor at 2 KBPS (with no
Detached Payload Command, but with a Subsystem
Command )

o MDM-—(When there is no Safety and Arming Command
and 90% of data has by-passed the PSP and there is
a Subsystem Command); at 2 KBPS.

o KU-Band Signal Processor at 2 KBPS; (When there is
both a Direct Payload Command and a Subsystem
Command )

@ Outputs:
e Subsystem Computer at 2 KBPS.
o Subsystem RAU at 2 KBPS.
o MDM at 2 KBPS; (When GPC interaction is required).

@ GN&C Data

¢ Inputs:
@ Subsystem Computer at 2 KBPS and 1 KBPS.
e MDM at 2 KBPS. (When there is Subsystem data)
o Subsystem RAU at 1 KBPS.

o Outputs:
® Subsystem Computer at 2 KBPS and 1 KBPS.
e Subsystem RAU at 2 KBPS.
e MDM at 1 KBPS.

16 Subsystem Computer
e Science Data
e N/A
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Module Configuration

e Engineering Data
e Inputs: Subsystem I/0 at 8 KBPS.
@ Outputs: Subsystem I/0 at 8 KBPS.'

o Command Data
e Inputs: Subsystem I/0 at 2 KBPS.
o Outputs: Subsystem I/0 at 2 KBES.

o GN&C Data
¢ Inputs: Subsystem ;10 at both 2 KBPS and 1 XBPS.
o Outputs: Subsystem I/0 at both 2 KBPS and 1 KBPS.

17 MDM
e Science Data
e N/A

o Engineering Data
o N/A

o Command Data
o Inputs:

e Network Signal Processor at 2 KBPS.

e Subsystem I/0 at 2 KBPS; (When GPC interaction
is required).

® ‘Experiment L/0 at 2 KBPS; (When GPC interaction
is required).

® GPC I/0 Buss at 2 KBPS.

o Outputs:

© GPC I/0 Buss at 2 KBPS. .

® Subsystem at 2 KBPS; (When there is Payload,
Safety and Arming Command).

® Payload Signal Processor at 2 KBPS. (When there is
Payload, Safety and Arming Command and 10% of the
data is routed to the PSP).

¢ Subsystem I/0 at 2 KBPS. (When there is no Att,
Payload, Safety and Arming Command and 907Z of the
data has by-passed the PSP and there is a Sub-
system command). :

e Experiment I/0 at 2 KBPS, (When there is no Payload,
Safety and ARming Command and 907 of the data has
by-passed_the PSP and there is no Subsystem Command).

® GN&C Data
o Inputs:

48~




Module Configuration

o GPC I/0 Buss at 2 KBPS.
e Subsystem I/0 at 1 KBPS
e FExperiment I/0 at 1 KBPo.

e Outputs:
o Experiment I/0 at 2 KBPS; (When there is no Sub-
system data).’
© Subsystem 1/0 at 2 KBPS; (When there is Subsystem
data).
& GPC IfO Buss at 1 KBPS.

18 GPC Ipput/Output Buss,
© Science Data
e N/A

e Engineering Data
e N/A

o Command Data
@ Inputs:
® MDM at 2 KBPS.
& GPC at 2 KBPS.
o Outputs:
e GPC at 2 KBPS
e MDM at 2 KBPS.

@ CGN&C Data
e Inputs:
e GPC at 2 KBPS.
e MDM at 1 KBPS.
o Outputs:
e MDM at 2 KBPS.
e GPC at 1 XBPS.

19 GP Computer
@ Science Data’
e N/A

e Engineering Data
e N/A
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Module Configuration

e Command Data

@ Inputs:
® GPC I/O Buss at 2 KBPS.
® Outputs:

e GPC I/O Buss at 2 KBPS.

@ GN&C Data
e Inputs:
@ GPC I/0 Buss at 1 KBPS.
o Outputs:
® @GPC I/0O Buss at 2 KBPS.

20 Payload Signal Processor
@ Science Data
e N/A

afly

e Engineering Data
o N/A

e Command Data
o Inputs:
e MDM at 2 KBPS. (With no Payload, Safety and Arming
Command and 10% data enters the PSP).
& Outputs:
e Subsystem I/0 at 2 KBPS. (When there is no Detached
Payload Command and a Subsystem Command).
o FExperiment I/O at 2 KBPS. (When there is no Detached
Payload Command and no Subsystem Command).

e CN&C Data
& NfA
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APPENDIX B
USER SET VARIABLES
DEFINITIONS OF MATRIX 4

Data flow rate assignments as a percentage of the incoming data rate.

Science and Engineering data:

MX4 (1,1)

MX4 (1,2}

[/}

MX4 (1,3)

[}

MX4 (1,4}

non

Command data

-

MK (1,5)

MX4(1,6)

)

MR4(1,7)

#

MX4(1,8)

i

MX4(1,9)
MX4(1,10) =

MX4(1,11) =

il

MX4(1,12)

ME4(1,13) =

=

Percent of data from experiments to KU Band Signal
Processor or High Rate Recorder.

Percent of data from expefiments to experiment RAU's.
100 percent - MX4(1,1).

Parcent of data lost by compression from I/0 to computer.

Percent of data from I/0 to computer.
100 percent - MX4(1,3).

Percent of.data from MDM to I/O or Payload' Signal
Processor, ‘remainder is safety and arming signal to
subsystems.

Percent of data from I/0 or PSP branch of MX4(1,5) to
PSP, remainder to I/0.

Percent of data from KU Band Signal Processor to Netf-
work Signal Processor, remainder to I/0's.

parcent of data from I/0 branch of MX4(1,7) to sub-
system IjO, remainder to experiment I/O.

Percent of data from subsystem L/O to subsystem RAU's,
remainder to subsystem computer.

Percent of data from experiment I/0-to experiment RAU's,
remainder to experiment computer.

Percent of data from CDMS Control Panel to the experiment
1/0, remainder to subsystem 1/0.

Percent of control panel data from subsystem L/0 to MOM
for GPC interactiomn, remainder .to experiment RAU's.

Percent of control panel data from experiment I/0 to MDM
for GPC interaction, remainder to experiment RAU’s.
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IT. Data flow rate assignments at origination points.

Command data:

MX4(1,14) = Data rate from command input to Network Signal Processor.
M¥X4(1,15) = Data rate from cowmanﬁ input to KU Band Signal Processor.
MX4(1,16) = Data rate from the CDMS Control Panel.

GN&C data:

MX4(L,17) = Data rate generated by the GPC to the GFC I/0 Buss.
MX4(1,18) = Data rate from suhsvstems to subsvstem RAU's.

MX&(l,lQlﬁ = Data rate from‘experiments to experiment RAU's.

Engineering data:

it

M4 (1,20) Data rate from experiments to experiment RAU's.

MX4(1,21) Data rate .from subsystems to subsystem KAU'S.
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wkn [pd PROOGKAM PROUUCT 5734-x52 {vIN3) #o=

REALLOCATE Chm,€70LCD

REALLUCATE L0+ 17CO VAR +659FUNsSehR3V,L

REALLICATE o5Ve 1 oLS5VelplrP el oHitS,1p0M5,1,L05,1

REALLOCATE £aCyB5L,S5T,25,L00 ,quSV,?OOtBVRllfCHAPEOQTABpl

N ¥ood J0
Y NIDIEO

RITiV
o1 4ovd

STAToHMENMT
NUHJSER

F o PV
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NUMBER
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FXARURALML FL AL IS BT UDB AR BB ABCHERRBOHEGF L LA G HETH RO LD BER BT UG AGEE SRS TR
ﬁ*ﬁtﬂ#&#(§t5&s:a#Qst$v$&&#wt&JQQQQ#ﬁﬁﬁﬁﬁﬁt?ﬁﬁﬁﬁﬂéﬂ&ﬁﬂ&#ﬂﬁﬁﬁﬁ&nﬁuﬁa&ﬁﬂ#m&

13-
=6
Xe
o
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o
B

Do Pe 8533CLATES

ilE SHLIT

wy

wix
ol

[] 1, L
G

t UATA SYSTEN SIFULATION L
T
T

GANSOGRBUBF TR DR A LD ST A I USSR AR D PR R G R TA bbb A g hh il e hnk *aﬁ_ﬁﬁﬂf*ﬂ'#‘#i?ﬁ
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LX)
&

4

USEP S¢T VYARIAGLES
MafLix Xyl

Bxal1,1) =PEaCENT
Mrall,2) =1C 1 %6d
MX4(1,3) sPERCENT
Mial1,2) =1C0=pXe!

COAMEND HATA A5LULE

MA&4{ Ls8) =pENCE T
MGl 1y8) =P34CEIT
MLG{ 1,7} =PEqLtal
Bi&i 148 =zPEACEnT
MX4{ LeG) =2pERCENY
BEGLL 10 =P ERCENT
MES({ 111 )=PENCTUT
BR4( 1,020 =PE<CElT
B4l 1,13 =PEACENT

DATA FLEW RATES
ME4{),Ia 002N

HX4l1,3157=Cu"Miab
Hla{ 1,16} ={uitiddde

3

OF DATA FROM EXPERIMENTS TO sU 8ANMD OR RECORDER
1!1’.

GF DATA LoST 8Y COMPRESSIUN FROM I/y TD Chvnmmhn
143}, DATA FROM 170 TU COMPUTER.

OF LATA FkOM MOM 7O I/0 OR PAYLOAE SIGHAL PROCELSSOR.
GF DATA FROEM miA Tu PALUAD SIGWAL PRUCESSUN.

LUF DATA FROM RU=3AND TO HETHLRK SIuhAL PROCESSOR,.

GF DATA FPROM KU-BAND TO SUBSYSTEM 1/0.

OF JATA FRuUM SUBSYSTEm 174 TO SUBSYSTEM RAU.

UF DATA FRUOM EXPERIMENT I1/0 TO EXPERIMENT Ral.

LF DATA FADM CONTROL PANEL TOD EXPERIMONT [/0.

OF DATA Fru® SUBSYSTES 1/dY Td MUK,

wf GATA PROM EXPERIMENT 170 TO HUH.

AATE FROM COMMAND INPUT TD KETwORK SIONAL PROCESSO!
RATE ExOf COHMAND IaPUT TO RU BAND SIGNAL PRUCESSUE

RATE FROM CONTHRUL PAREL.

MX4{1,17)=0n+C RATE FROM GPC TO GPC I/0) BUSS.
MEa{l,16)=Guel AATE FRUM SUBSYSTEM TJ SUBSYSTEM RAU.

MX4L 1,19 )00+ QAT

E FROM EXPERIMEST TO EXPERIMENT RAU,

Ba{1,201=cNGIASLR ING DATA RATE FRUM EXPEAIHENT TC EXPERIKENT RAU.
BX0{1.,211=EmuINSEn ING DATA RATE FRuM SUBSYSTEM Tu SUBSYSTEM RAU.

INITIAL Ha4(l
INITIAL MY={1
IiTIAL M4l
INITIAL Hxa{l
INITIAL Hya{l
INITIAL | kiXxatl
INITIAL Mt (i
INITIAL wxa{l

w13 e 95 AMXGLT 12) oS/ s ¥XA(143) 490 /1X4{1r4) 410
251,98 /MX4L1,0),10/0XallyTI 95/ 48X401 48,550
29 O07/MXGl1 10,0/ MKO{ 1113 ,50/HX4{2,127+475
$13),50 .

s34 T2 MGl 4158, 72708%4(1320}),72
117);72/”34(4!18}'35/@x4(11l?,g3b

220 1UB/NE41{1,21) 4108

+22) 107MXAEL,23),50

STATEMENT
NUmyER

P B D O U DR DT N

rar Ew B B i b
oo W

(29

- T IR TR IER TER IC R PO VIR TR T (VO Y
L3 T e I3 A0 42 wd U P L Ra e O o

o~ 3
Wb

mwv e b
At RO D T w0

i
hs = D

A
L O



e

OB E NN E RS AR EN A SR G ETAG R K NI RO R AN NR A 0 D AR S R N e R
ABB G SR A B GIH PR SIS B AN G AT REATE LI X B I AEESE LA R UBTEIREHIAR CETGEA X TR
&

& RACAD LEFISITICH 8L TrAaSAISSIud QF ALL DATA Tu NEXT UNIT

&

TRESA STARTMAC®D

A GATE Sh¥ HE g BC

TEST o€ HL g PF 34 HE
HE Efe Thn Ho o PF 3
BUFER HACKD

ASS516N B,dby PF

555 Tul Gy%ny PF

SavoVALUE £3¢PFF

LEAVE At 4 PF3

TR ALSFER .

ENDMACHT

MECRG DEFIRITION Fut TRARSHISSION OF PART DaTta T4 NEXT UNIT
#A (TRHSE HacRd) HE {TanSh NACRGI
2F {TFNSP HALR U} 44 {TRHNSA MACROY
#H {TRHSP #AulRS) ¢ [TRpSA #ACRQ}
TRSP STARTRALRCD
#n ASE1GH thy 80 4 FF e

¥ %8 ouon

[LI [ 3

SPLIT D g‘@
PRISRITY ¢ & =
KS510H 341 PF Ga
4DvanCe 1 g.g
TANSFER o fF 5
ED L3ICN 3+¥usr PF g:
TRAUSFER. _ ##H
ERCHACRE

BACAC DEFIWIYION FOR DELAY TRANSHISSION Td NEXT uNIT
HA (WATTA MACAID} = #C (TANSA MACROJ
2D (A iTA AACRIY = 4A {TRJSA MACRDI

E N - -3 2

WAITA STARTHMACRD
4 PRIGAITY 4%

QUEUE B PF3
ADVANCE 1
DEPAKT 4 s PE3
TRANSFER 44D
ENDMACRD

-

o MACKRO DEFINITIGN FUR TRANSMISSION OF ALL UATA TG SIGhAL PROCESSOR
-

TMITA STARTHACRD

44 GATE SNF HB. B0
TEST G # p PF 2, 8E
ENTEK o PF3
BUFER MACKT
ASSIGN Bo2p, PF
AS S5 TGN v G,db, PR

SAVEVALLUE VEZ3,PF9
LEAVE 4By FF3

o
&1
o
63
ab
53
cb
67
&8
6%
70
71

T2
73
T4
7%
6
T
78
9
80
t1

g2
83

u5
g6
87
88
g9
99
91
g2
43
94
25
¥6
97
48
993
199
101
102
143
104
105
106
107
108
109
il0
113
112
113
1is
{115
116


http:TRANSMIS51DN.0F

TERRINATE
[ ChO

L2 - - 2

THATF STL-TMACRO
HA ASSIGLY
SFLET
558 1uN
TRAUSFER
3G ASSIGN
TRABLF =R
Flpaslind

L - B 4

COU  STARTHACAD
cHA. . (AURUE
HOITEST L
"UUtSAVEVALUE
T SAVEVALUE
G AD¥SNCe
YFER Ma(4zT
ERDRALAD

L

MACAD p2FINITIIN FO<x TRANSMISSION Ur VArT weia su Jaovnne
A LTHITE MACAD) = #F (THMITA MAGRDY

10,60 ,PF
Iy40 .
3+ 4F; PF
18D
3.FFLY.PF
1 5E

CONSTART ATz AZCUADR

COLLECT cHTRY CANDILATES

#E

BL 41080080, nu
HE PR3

§F 41

0

#  C{HECA REMAINING SPACE

CHE STEARTHRACAQD
TEST L
TEST G
eLIT
ASSIGh
Elibra{ RE
&  LOSE S0¥F DATA
LOS o STAATHACRD
"BIv» {SHVEVALUE
& ITEST HE
- SAVEVALUE
Walle SAVEVALUE
G GEPARnT
SAVEVALUE
TERAINATE
HO SAVcVALUE
TRANSFeR
ENDHELRD
#*  SAVE PAKT DATA
SAW:  STARTRACHKE
#a ASSTOH
firy PRICRITY
"o WUEUE
TRANSHER
ENVMALAD

$Lolrt ¢HL
PF3,80,HE
1,4F
38D PF

Pl
#haPF3 11
Aoy HC 4 200
BE O
4F,1
£
H,PF 3

P el
tdo

34884 PF
"2
Hb
58

o LOAD MAX RATE AND DUYP

LOA STARTHACRD
BA SAVEVALUE
BUFER HACKQ

TEST E

HBal.
84 4D 4 AE

. BLESSOR

Y
138
119
1EQ
izt
w2
123
14
128
126
127
134
129
130
131
132
133
134
138
13
149
134
149
158
14t
142
143
144
148
145
147
148
149
150
15%
152
15%
154
155
156
189
158
s
10
161
Ib2
143
164
163
166
167
188
159
17g
178
172
173



ASSIGN
EF ENTER
SaVEVALUS
SAVEVALUE
KE DEPART
TR ANSFER
ENCMACRC
= LOAD REMAINING
REM STARTMACRO
- EA TEST €
ASSIGh
TRANSFER
ENDMACKD
&

5 MACRO DEFIWITION Fus TRANSMISSION UF ALL DATA TO V. R. ReCORDER

-]

RECDA STARTMACRG
#A PrlORITY
GATE SNF
TEST GE
ENTER
TR ANSFZR
ENDMACRD

RECDP STARTRACRI

#A ASSIGN
ENTER
ASSLON
SAVEYALUEZ
ASSTuN
TRANSFER

ENDMACRO
-3

S+1G8C000C,PF
HJsPF 5

HG 0O

44 0

#G

k1

TAPE SPACE

HE o 40 94D
S5yAE4 PF

P 7

A8

#g 4 80

HD 4 $E o #F
Hp 4 HE

1 HG

o
# MACa0 DEFINITICN FOw TRANSMISSION OF PART DATA TU KECORDER
0

HE ¢ HC ,PF
HO,yHC

HE y #J +PF
HL,HG
3¢4FPF
s #r

x  MACRD DEFINITIGN OF RECOAGER DUMP, ALL DATA

%
pDUMPA STARTHMACRO
BA GATE U
GATE SNF
TEST GE
LEAVE
TRANSFER
ENDMACRO
&

& MACRO DEFINITION uf RECORDER DUMP, PART DAT

o

DUMPP STARTHACRD

A ASSIGN
SPLIT
PRIDCRITY
ADVANCE
ASSTGN
TRANSFER

#i ADVANCE
ASSILN
LEAVE

HIyHB

HC, 4D
HEyPF 2, HF
fiG,PF3
r4H

HE s 8C 4PF
1431

#0

:43
3+8Hy PF
s 55

0
3,"0,?':
#JyPF 3

174
175
176
177
178
1719

‘180

181
162
183
184
165
186
1g7
168
isg
190
191

1¢3
194
195
196
197
158
199
20C
201

202

203

204

20¢

20¢

207

208

20¢

214

211

2le
213
214
215
216
217
218
219
220
221
222
223
2264
£25
226
227
228
229
230



mogm

k3
]
&

-3
E]

-]
“
L

»
'
4

&
#*
*

u
L]

%

JUMPL STARTMACRD

BLAY1 STARTMALRE

44

DLAY2 STARTMACRD

HA

DLAYZ STARTHACRD

44

34

LOSED STARTHACRD

#th

COMPA STARTHMACRO

HA
HE

COMPB STAATHACROD

Ba

#D

ENDHACKE

TRANSFER
ExNDNACRD

MACRD DEFINITIGH FOR UELAY TJ NEXT TORSS LINK

PRIGRITY
ADVANCE

TkANSFER
EnNDMACRD

MACAD DEFINITION Fur DELAY ONE TIME UNIT LN RECURDER DUMP

PRIORITY
ADVANCE

TRANSFER
EHDHACAD

HACARD DEFISITION #0< DELAY TO NEXT DURNLINK

PRIOKTTY
TEST &&
ADVANCE
TRANSFER
ADVANLE
TRANSFER
ENOMACRD

MaCH] DEFINITIUN FOR RECORDING DATA LOST AT KECOABLERS

SAVEVLLUE
TEARINATE
ENuMACRD

HACRD DEFINITION FOR CJMPUTER LOAD ROUTINEs PART 1

TEST GE
ENWTEF
LINK
ENDHACRO

MACRO DEFIAITION FOR COMPUTER LUAD ROUTINEy PART 2

TEST &
AS5IuN
SPLIT
ENTER

TR ANSFER
ASSIGN
EnNDMACKRD

r#A

4B
vE
» HC

3]
i
2 BE

HE

RE (8D 4 8E -
[

P HF

HE

+HF

#H+,PF3

B PF3,EC
HOPF3
kL, FIFD

BE 0y HC
Galigy PF
144D
5E, 83

s BF
3¢ ¥ G4 PF

£31
fal
233
234
235
-]
237
238
439
2aQ
241
242
243
244
245
2hb
247
248
249
250
251
282
£53
254
<55
254
357
258
259
260
261
262
do3
2ob
265
FE-1-1
267
Zod
469
270
<71
27e
273
274
275
ite
2117
278
27%
280
251
482
283
264
265
2dé
287
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=
& MACAQ DEFIRITIOW Fur CUAPUTER LDAD ROUTINEs PAXT 3
=

COMPEC STARTHALRE

#2 SpLIY 1sdp
QUEUE #e
SEIIE 4
DEPART e

¥D Uh LINK HC, HE 1
soLIT 14 4F
RELEASE Bt
TERMINATE
ENDMACKD®

-]
& MACRD DERINITION FoR CUNPUTER LOAD AUGUTINE, PAKT o
"

COMNPD STARTHACRT

%A SEILE #& )
TEST E PE3,#C, #D
RELEASE Hu
TERRINATE
D TEST L B g PE 34 4E %‘U
ASSIGH 3, HF 4 PE £
TPANSFER  o$G gy
#E ASSIGH 2 #H, PF 8
ASSTuN 24314 PF t.ug
RELEASE Hix &5
SAVEVALUE HY,0F 2 ql.u
LIRK At LIFD g§
En OMACRD
= by
» MACRD OEFINITION FER COMPUTEK LOAD ROUTINE, PART 5 5

L
COMPE STARTHACRO
#a SOVEVALUE  5b,PF3

SAVEVALUE H(,PFZ
SAVEVALUE HD.PF3
TERMINATE
ENDRAALRD

L

& MACRO DEFINITION FOR CUMPUTER, COAMAND DATA, PART 2
i

CONPY STARTHACRE

#A TEST 6 By 0 4C
ASSIGH 4445 PF
SPLIT 1,40
EnTER HE y o5
LEAVE 4E 4 Hp
TRANSFER  ,&F

#0 A5 SIGN 3yituy PF
EDMACRD

o

B MAC«U DEFINITIIN FUk RECEJVING DATA
&
RECEY STATHALR]D
LY GATE SWNF FE ¢ 810
ENTER 2E L PF3

oY
2H9
%0
291
29
293
2%4
295
LY
g7
248
299
po
301
362
333
G4
305
b
307
3348
309
310
211
312
313
314
315
3le
3T
3.3
319
320
321
32
3z23
3i4
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
£
341
342
3n3
44



-3
&
o

»
v

™
-]
]

o

BUFFER
LEAVE
ENDRACRD

45, PF3

HACAD DeFINITIEN POr TRANSMISSION GF LATA

THIT
4

MACRO DEFINITIUN FGR COMPUTERy COMMAND DATA: PART 1

STARTHA(CRD
GATE SNF
TESY ¢t -
ENTER
BUFFER
ASSIGN
AS551uH
SAvYEVALUZ
LEAvVE
ENDAACRD

COMP L STARTHACRO

#a
4E

RACRD DEFINITION FOK COMPUTER, CGHMAND DATAy PART 3

CUMPX
4

#D

#g

TEST &E
ENTER
LEAVE
TRANSFER
ENDANCAD

STARTH ACRT
QUELE
SETLE
DEPAAT
TEST NE
ULL IR
SPLIT
RELEASE
TERMINATE
EnOAALRE

HE 4 #0
L Pr 3,48
EBePE3

E,48, PF
9,47 PF
Vid,PFS
Bu, PF3

25 4 PF 3, 8C
8Dy PF 3
FLyPF3

2L

#e

¥
H#y Oy BB
Bl ¥E 1
1y4F

#{

HACKD DEFINIVIJN FOR BUFPER

BUFER STARTHMACRE
ASSTui B+PR,PF
PRIGRITY G BUFFER
PRIORITY -PHE
EnDuACRO
EQUATE STATEMENTS
RAUZX EQU 215
IGEXP EQU 345
CPUEY EQU &yl
HEnEC EQJ S5
YAREL EQU &ed
PUINT ECQU LR
galBy £QU 845



gy~

LRRED EQU %43

FH316 EQY 14, 8
Nniic EQU ilss
Kd3Ie £QU 125
RAUSU EQU. 14,5
IBsUs EQU L&y S
CPuUsuy EQU los 5
MOpuL EQU 17y 3
GECIN EQU 18,5
GRLOM EQU 14,5
PSPAG EQU 2Cr >

®  STUAAGE DEPFIRITICONS
&

2 5T0%A6E 3L300

3 STORALE 36300

& STORAGE 2835

5 STORAGE 1305000
5 STORAGE 26300060
7 STORAGE 2204

8 STORAGE 4608

2 STOnaGE 4605

10 STOKAGE 1000

1 STORAGE 6512

12 STORAGE  1C30000

14 STORAGSE HO00
is STORAGE 2340
is STORAGE 288
17 STORAGWE 000
is STORAGE FeL00
19 STHHAGE 1152
20 STOnAGE Jawd
-3

# YARIABLE STAVEMENTS
-

I VaRIABLE PrSG -]

2

3 VART Ao LE XRE~PF3
4 VAR IABLE FF3~%23
5 VARIABLE p4-Te R S
&

7 YARIABLE K21 =P F3
] VARIABLE PFA~Y21
g VAR [AoLE PEZ~PF4
0

11 Yarlapl g Xeb~P F3
12 VARIABLE PFI~X 25
13

16

i5

16 VARI&gLE PFI~-]
17 VAR P &pkt PEL+1
18 VariAbLE Li+17
19 ¥ARIARLE BERZ4L o1 a2
29

23 YAk JABLE FhBwen B
g2 VAR JAsLE FRIA 2

FYRARIASLE PF3-{MYa{L+13/7100.1+.3

YARTABLE (2400%PF3rnx2l L PR}

VAR IAgLE BRALL4PEIIeHND{ILPFLY

FYARIABLE PRA®(mxell,2}7100.)+.5

FY&nTABLE FPFICINXGL I, 31710041 +.5
FVARTABLE FF3®{ARa{ 1143710040 +.5

Viniaphk HYLL L4PF13~AX2{1ls¥1i 8}

el
%43
ENITY
445
LG
«f3?
S g
& 99
410
»1t
412
413
ulé
ulb
«1&
wl¥
w18
419
EFA)
421
hdad
w2
G dy
425
“2b
a2t
LY
722
450
4ol
#32
«33
L34
w35
436
“37
438
4 3y
440
LAV |
GhHE
ate 3
-
445
Lt
LY 4
w
e )
«30
ELEY
452
433
¥
455
L3-1-3
«+57
A58



Z3 iiAlaglE PEI-R3
24 ILRTABLE Pi3~Ré&
2% ASTABLE PE3I-A5
2o $AIichi PFRI-H o
27 YARLAcLE FE3I-RT
23 WA IasLE PEI-R B
£9 ¥adfiolLE PE3-RE
30 vARIAOLE FE3-RL10
31 YitTAGLE PEI=K1)

32 VesxiaghE  PFI-®1d

33 VAR TApLE Ph+l ’

34 yianfeeLE #E3=R 14

YLiRlanil PEI-R]1S

Yar [aBLE MX3{1,4PFli=C1

Vi lAnkLe MXB (L, PFLI+MX3(3,PFL)~C1
&5 YsxABLE #X3014PF2nX3{3,PF2}
41 VAR LAQLE PF3I-PF10

L¥d Vas [AsLE 1ICO+NSPLOTA

43 YAKIABLE 15D H4FLOTA

4& VAR TABLE 160+NFPLUTA

45 yai[AcLE 1G0+NS#LUTA

wh ) g A
oo 4

&b YicILBLE  22N¢NSPLOTA °

a7 VaxidoLE 250+ NEPLOTA (] ?a

68  VAklAbLE  220sNSPLJTA = e
49 YARIABLE  310+N$PLuTA %%‘
s YA TABLE 3G+ NEPLDLTA

51 ViliAsuE  FPF3-PFS ‘?‘@
52 ya:laaLE PEI-RLT - s ‘
53 viRlboLE  PF3-R18 €33*¢
54 YixIAdLE  PFa-v2l %5
55 VARIABLE  PRI-R1G ﬁ? 5
56 VARIASLE  MX3(1,Pril-Cl

57  VAxIA¢Le  X49-C} a'ﬂ

5% V4RIABLE 4O0+FED
59 VAR TABLE 37TO+NSPLOTA
60 ¥ARTABLE 430+ EPLATA

5% YARTAL LE L+ nSPLGTA
52 VERIABLE  490+ns$PLuTA
63 VARIABLE  S2D+NGPLUTA
&=
» FULCTICN DEFINIJITNS
b-3
# JATA FLGw ®ATES FLR EXPERIMENTS
FLOW FUMTIGN  PF2,D9 -
1,864G/4,1080/5,108070y £640/7+864078,3607124309/44,35000/10718000
u SATA Pudw RATES FLR SUBSYSTEAS :

FLOwWY FUNCTICH PF2:D%

1,0/641000/59C/690/7:8040/8,0/1240/44,36000/107,13000
&

*ﬁaﬁaﬁgﬁﬁﬁﬂkﬁ#é%t#ﬁ####*#t#*#ﬁ###&#ﬁ#¢$$¢$w¢b#ﬁ¢9##535*0&9####3#3#*333#3

i L]
B ROOULE 2, EXPERIMENT SLIENCE DATA et
(2] G
ol &%

##ﬁ&#ﬂ#ﬂ###ﬂ#B$#$4#*&##*&##0*$$$#¢###*ﬁ?bﬁﬂB&ﬁ#&ﬁ##ﬁQ#ﬁﬁ#t##*ﬁ###?#####*
& .

o PART 1, ExPERIMEAT TO 1/0

459
460
“bi
LY. T4
4a3
LYY
4e5
466
Lal
Lab
&ud
L 70
471
472
473
674
&71%
476
477
&8
473
450
40l
482
483
Y33
435
426
L87
408
4439
440
45}
432
493
494
435
433
437
498
6499
500
501
502
203
304
5035
506
507
5¢8
50%
3190
511
512
513
514
513



SO0 = T W s B

PR
Land = ]

12

13
14
15

16
13
i
1%
20
21
22
23

24
5
26
27
28
a9
30
31

32
33
34
35

e

EL]

= INPUT EAPERIAENT UATA FROM JOBTAPE
L3

JUBTAPE JUbTAL,SEQ), 730
SEGl ASSIGR ' @y PF3,PF

TEST LE PF4,0,BLITZ

TERMINATE
BEITZ ASSIGH

3P HSFLONyPF

TRAKIFER LGPl
"UNITS ADVANLE 1
LUGPL SPLIT Tydinl
Quf GPFLUNITS
TERMINATE
- INFUT rR eXPer InENT SCIENCE DAT A, PART 4
LAYl SPLIT L+3ELTH
“ InPUT FOR SUSHYSTER SNLINEERING DATA
SPLIT 1yd0U LS

w

® EXPER I4ENT kAU

&

RAU ASSioH 39V13 .87
® TRanSMIT ALL DATA TO EXPERinmmt naw
TRNSA MACKD REJIG2ewAITZ4R2ZyPART2 »RAUEN IOy~
RAJSU GATE SNF gynAlYe
. TESY GE R2,PF 3, PART2
RAUEN ENTER 2+PF3
BUFER MACKD
A55 6u BPR,PF
PRIGRITY 0+y8UFFER
PRIURITY PES
ASSTGN BedsPF
ASSIGN G52, RF
SAVEVALUE VES3,PF9
LEAVE Z2s¥F3
TRAKSFER e1ASEG
= TRANSMIT PART DATA TO EXPERIMENT RAU
TRNSP néalub PERT 2, 10,R2,MOVP2412,RAUSG»PFI0RAUEN V22
PART2 ASSIGN 10,42 4PF
SPLIT 1yHMUvVe2
PRIOKETY 1z
ASSIGN 3,¥22,PF
RDVANCE 1
TRANKSFER sRAUSE
MOVPZ ASSIGN 3,PF104PF
TRANSFCR sRAURN
= DELAY TRANSHNISSIUN ONE TINE UNIT
HAITA MACRY HAIT24114+2,RAVUSE
AA1IT2 PRICGAITY 11
QUELE 2¢PF3
Avvanlrc 1
DEPART 24PF3
TRANSFRR PRAELSG

IR UK )

TRSA HACRD

ERPEXIMENT 1I/0

TRANSHIT ALL Lat4L Td EXPERIMENT ..o

ILo&G,B,wAlT37n3rPART3;IU&NTrSPLT3.53

G40
349
Sl
542
542
542
G542
5452
San 2
543
Fud
LTy
TN
5?7



37
38
39

40

42
43
He
&5

“7

48
&9
5¢
51
52
53
54
55

56
57
58

59.

&0
61

62
&3

b4
&5
66

67
69

10
71
72
3
T4
75

I[7SEG GATE SNB 34 ARLT3
TeclY &F <32 PR3, PARTE
IDENT ENTen 3,4PF3
pUFER M4{iD
ASSIGH 3)?.‘(|PF‘
PRIGRITY DypUFFER
PRILRITY PF3
ASSIGN B843,PF
ASSIGN 53, PF
SAYEVALUE  VBas,PF9
LEAVE 347F3
T ak3FER $5PLT S
& T AWSHIT PAxT JaTA TO BXPERIMERT 170
TANSP MALRD PART&plQrRB,MQVPB,I&;IDSEG,PFIO.IUENT,V23
PART 3 ASSIGN IC K3 3PF
sPLIT 1aMav PR3
PRIJRITY is
ASSIGN 3V 23, PF
ATIVARCE, 3
TRANSFER 1 IQSEG

Have3 ASSION 34PFICHPF
TRANSFER sy T JENT ,
* DELAY TRANSWISSIUN OHE TIME UNIY
HAITA MACRC WA 1T3415¢3,10U5EG
nAiT3 PRIGAITY 1=
QUEUe 3.PF3
HIVAENLCE 1
DEPART 34PF3
T AHSF ER +TuSEL

SPLT3 3FLIT L+EXCFU

&« PERCENT wf UATA TRANSHITTED VIA KU uR FW PRDCESSOR

ASSIGHN 3,V14& 4PF
THANSF ER el )N G

TRANSHIT

[0 BB 2K

EXCPU ASSLILN
TEST L
ASSIGN

54

CaHPa MACRU
SCCPU TEST GE
ENTEk
FOURA LINK
CUHPE HACKU
F3URS TEST &
ASSIGN
SPLIT
ENTER
TRARSFER
FOURD ASSIGN
CORPL HALRG

PART 2. 1/ TJ COMPUTER. CIMPUTER TO PAYLOAD DATA INTERLEAVER TO

EXPERIMENT (DMPUTER
PERCENT OF DATA TRANSHITTED THRU (OMPUTER

Sy 15 4PF
PF 3.1 5CLPY
331 .PF

TRANSHIT DATA Tu EAPERIMENT COMPUTER

SCCPU K& FUURB 14, FOURA
RbPF3,FOUKRS

44PF3

“yF IFd

FLuib yR 6o FUURC, FOURD s 4y FOURA, Y9
Ré, O FUURC

4,?{“; pF

1y liap

4yR G

pFulR A

34V 3,y PF

FLuURL JFOURA 4 FOURE (FOURF,BUFE4

ot
Shb
2643
569
569
569
569
0%
509
Sy
570


http:s3,PF3,PA.T3
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A

PTTRTT IR LU S BN -J )

TR R TR

ase AN R4

g

N IO IO R R L

AR L IRTUIRY £ BRI

o b oWy
o AT

Lyl
[ )

§ oe
131

itc2

183
g4
103
108
107
143
169
il

il
i1z
113
114
115
iis
117
113

19
120

FOURC

FOURE

Conpl
BUFF4

FQURG

FOURH

CuMPE
FIURF

PA

B oo B

TRNSA
PBPRT

PAYEN
BUFER

=
TRNSP
PIECT

TRVYLT

&

SPLIT
QYEUE
SEIZE
QEPGRT
UhLINE
SPLIT
RELEASE
TERMINATE
¥ ACRY
SELZE
TEST £
RELEASE
TERMINATE
TEST L
AISIGH

TR &HSFER
ASSIGH
ASSIGN
RELEASE
SAVEVALUE
LINK
MACKG
SEVEVALUE
SAVEVALUL
SAVEVALUE
TERMINATE

YLOAD DATA

1.FOURA
&4
4

4

Ly P GURFSL
1. BUFFo

4

&UFF#g&;XZlyFﬂURG,FUUKH;VB;FDUqE;V?yXZO;Q“

PF3#£21 ,FOURG
&

%l PF3,FOURK
3¢¥ 8y PF

S JURE
347, PF

2 ¢X2Q.PF

[

Gy PF3

4,LIFD

FOUAF 32192054+
214PF3

20.PF 2

&+ 4 PF El

INTERLEAVER

TRANSHIT ALL DATA TD PAYLOAD vATA INTERLEAVER

MAaLRD
GATE 3HF
T£57 GE
ENTER
MACKY
A5SICN
FPRIDAITY
PRICRITY
ASSIGH
ASSTLN
SAVEVALUE
LEAYE
TRANSFER

.pupar,7,»ATEv,u7.ﬁxsc7,PAYEN,oAcso,S7

TruATET
K7 PE3,PIECT
TR F3

ByPhy PF
0,3 UFFER
pPFS

84 74PF
94574+ PF
Y53 .PFT
TyPER

s DHCSG

TRANSHIT PART DATA TO PAYLDAD DATA INTERLEAVER

MaCRY
A551GN
SPLIT
PRITRITY
ASSICN
ADVANCE
T anSFER
ASSIGN
TR ANSF ER

PILC?110;RTQTRVLT'16'PDPHT;PF10yFAYEN!V37
1E.RT7,PE

1+TRVLT

lé& .

3WeTPF

1

yFOPRT

W ELCPF

JPAYEN

OELAY TRANSAESITaN TwE TIME UNIT
EAITA BALKT
AATET PRIDKITY

wlttie

ﬂ!&fﬁ?!ls[?; POPART
i3
TyPE3

XIrTvad 1004 30

ST EDVA TVNIDII()

>70
5740

511
577
547
537
577
577
2717
517
578
5179
579
5739
579
579
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bor gep Bt
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P
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I bor Bt
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P
w
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- e
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a2

143
144
105
14h
147

143

169
150
151

152
153
154
185
156
187
158

ARVANCE
CEPART
» TR ANSFER

40N o

TaHSA KACRD
DALSG GATz SNF

1
TePF3
S PIPRT

BATA AQGUISITINMN COHTRUL anb BUFFER UNIT

TREKSHIT aLh L«TA TG palay

UQCSG15,h&!ﬁ&;gﬁ1?15€S!GACE§:$U5RQ353
S,uATEB

TEST ©E Ro,PFaPlinCl

DLOEN ENTER 8,PE3

BUFER MACKRED
AS5S51oN B+PR+PF
PRIGRETY GL.BUFFER
PrRIURITY PFB
AESLuN 89354PF
RSSEON 9 ,58,PF
SAVEVALUE VEB.PFS
LESVE 84FF3
TRANSFER +RUSHO

» TRANSMIT PART 0ATA TO DALBU

TRESP hACRE

PlEC‘?-,lO'RB,TNVLBglbyDACSE,PFIU,DACEN,VZ&

PIECE ASSIGN 10 o PF
SPLIT 1,TRVLS
PRICRITY 16
ASSIGH 3,7284PF
AOVANCE 1
TKANSFER  $DACSG
TRyLS ASSIGN 3,pF10,PF
TR ANSFER fUSCEN
» QELAY TAANSHISSIuN ONE TIME UNIT
WATITA HACRD WETES71518,DA056
WATES PKIORITY 15
WUELE B4PF3
ACYANCE 1
DEPANT 8+PF3
TRANSFER  +LACSO
-3
® DOWNLINK AVAILABLE?
A
KUSNy GATE U 5o NE THK

o
“ KU=8AND
#
-3

TRANSMIT ALL DATA TO RKU-BAND

THITA BACRC

KUSID GATE SHF
TEST GE
En TER

3UFEk MACRD
ASSIGN
PRIGRITY
PRISFITY
ASSIGHR
ASSTOLN
SAVEVALUE
LEAVE

KUSIU;12:NET&K,RIz.5UH12;SlZ
124 NE Tk

K12 .PFIgSUMIZ

12,PF3

B4PR e PF

.DdUFFER

oF3
$+124PF
?'512¢PF‘
Y557 FY
124FF3

Sot
561
5.1
202
503
9 uh
5095
356
356
>bb
5b0b
233
S ab
3 0b
330
300
Sob
2ab
5 o
586

231

548
598
558
Sud
s a8
388
508
538
2ud
X1
590
L90
5%0
$50
5380
Sy

593
S94
995
5%6
547

299
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15>

160
lel
1e2
163
164
165
166

1467
is8
169

170
171
172
173
174
175
i7e
177

178,
179
i8o
181
182
183
13
185

186

ie7
188
169

1%
191
192
1%3
194

TExaMINATE
TRAHSHIL PART JATA TG KU-BAND )
THITP M:(Ru SLATZ 10 4RI2yWETHKKUSID,V32,00T4
SUM1Z ASSIGH 10,81 2, PR
SPLIT 1,20TA
A5S5Iul 3,432 4PF
TRANSEER LTk
DOTA ASSIuN 3,PF10,0F
TRANSFER  KJS1D
NETwk GATE U 45, 5P1L8
-3
s NETHWORK SIGMAL PRCLESSER
-3
% TRANShIT ALL DATa TO NETWURK SIGNAL PROCESSON

TMITA HACRD NSO NP1 5P ILAYR11, SUML1 .51
NSSND GATEZ SNF 11,5P1L8
TEST GE RIL P F3,35UN1Y

EHTER 1.+PF3
BUFER MALRE |
ASSTuN 84Fny PF

PRIUKRITY 0.50F FER
PRIGRITY PE&

A55IGH BeilaPF
ASS1GN 34311 4PF
SAVEVALUE V53,PF9
Léavt 11,pPF23
TERHIHATE
TRASNIT PART DATA TG NETWORK SIGNAL PROCESSOK
IMITP MACKO SUMTY3ICrR11SPILByNSSHD,V3L,00TS
SUML1L ASSION 1C++11,PF
SPLIT 10078
ASSIGN 3.V31.PF
TRANSF ER SEILE
cOTe- ASS1GH 3,/FLO,PF

TRANSFER 2A5EN0
SPIL8 SAVEYALUE B+,PF3
TERKINATE

PART 3. 1/0 19 KL=3AND UK V.R. RECORDER

L - - 4

DOMNLINK AVAILABLE?
DOWNA GATE U E0a6LAVL
KU-BAND

& % & i

TRAKSHIYT ALL TaThA To KU-BAND
THITA HACRD KUSet 12 LLAVL,R12.PRTL2,512
KUSEGL GATE 3HNF 1zsGLAVL
TEST GE RI2,PE3,PRTIZ

ENTER 1Z4PF3
BUFER #alod
ASSIGH Sy PRy PF

PRISRITY DedUFEER
PRICRITY PFs

ASS5I0H B4i2ePF
ASSIGH 23512 4PF

5%9
aul
Bul
bul
ol
66Ul
601
601
&01
]
nl3
604
598
606
a07
a07
207
o07
637
aGv
X
657
w37
o
owT
al?
07
&8
LI L
[ Al]
[P el)
09
243"
609
U9
&1
611
ole
E13
bla
wld
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195
196
197

198
199
200
201
202
203

204

205
206
207

208
209
210
211
212
213
214
215

2156
217
2lg
219
220
221

222
223
224
225
226

227
228
229
230
231

SAVEVALUL VES5,PFS
LEAVE 12,PF3
TERKINATE
= TRANSHIT PART JATA Tu AUSBAND
THITP MACRG PET12+10,K12,LLAVL KUSELV32,DOTC
PRT12 ASSIGH 1Gonl2,PF
SPLIT 1,0CTC
45 SIGi 34952 4PF
TRANSFER,  sGLAVL
097C  ASSIGH 3,0F1G,PF
TRANSFER  sKkJSEw

LK R -]

GLAVL GATE U

8B @8

THITA MACRUL

GROUNDLINK AvAILABLE?

45, ¥ hEC

Fst. SIGNAL PALCESSLR

TRANSHEIT AL. $ATA Tu FeMe SIGWAL PROCESSOR

FrH3IT p10,YRAEC,R104517T10,510

FMBIT GATE S5MF 16y VaRe(C
TEST GE RiGsPF3,B1iT10
ENTER 10,PF3

BUFER HACRD
ASSIGN BsP s PF
PRIGRITY 0.,3uFFER
PRICRITY PF3
ASSTGN 8:10,PF
ASSIGN 9+510,PF
SAVEVALUE V50.,PF9
LEAVE 1n, PF3
TERMINATE

& TRANSHMIT PART 0ATA Td F.H. SIGNAL PROCESSOR

THITP HACRO

BIT10 ASSIuN
SPLIT
ASSIGN
TR AMSFER

BITO06 ASSIGH
TRANSFER

V.. RECORDER

8% 9

RECDA MALRO
VaREC PRICRITY

BIT194L0)R 10 VAREC FMBITV30,81706
1C,R1C,PF

1,81706

3 4¥39,PF

7VKREC

34PF1GePF

fFMBIT

TRANSMIT ALL CATA TU V.R. RECDROER

VKREC +6,L15c0sR6sPE3+PARTEH,DUNPS .5
5

GATE Saf 64LUSES
TEST GE R6,PF3,PARTS
ENTER 64PF3
TRANSFER yOUNP S
= TRANSMIT PART JATA TOJ V.R. RECORDER, LUSE PART DATA

RECOP MACFE

PARTE ASSIGH
ENTER
ASSIGH
SAVEVALUE
ASSIGH

PﬁﬂTO,1U|K5rbpll,PFlOnPFll10UHP6yﬁ*;VZb
10+KkB4PF

C,Rb

11,V264PF

be, PE1]

3sPFIC,PF

o35
635
&35
e33
633
636
037
o38
039
040
ou(
640
&&0
o4
o40
o4l
oL
a2
042
b4l
s42
o4
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bo

=Té

232

233
234
235
236
237

233
239
240
241
242
243
2644
2645
266

24T

24 8
249
258
251
252

253
256
255
256
257
258
259
260
261

262

263
264
265
266
267
268

2&9
279
271

ThAnSFEX NP

-4
® DUNP ¥.n. nelT08R T2 {1} alU-Bano, {2} FM S16wal PROLESSOK
%
2 DUMP ALL JaTA TJ Ku=oidD
QUMPA MACKD DUAPo  DFPOAL1Z OMPOAIRL2yPTALZ6,nUSEGYS0
BUMPS GATE U SO, 0MPBA
GATE ShF 12,DaPbA
YES57T GE . R12,PF3,PTAYZ
LEAVE 54BF3
TR AL3F ER 1R SE G
E DUP PART DATA Tud KU~sAND
QURPP MACRD PTA12,10312:%10:DHPEASPFIQVELsMUVLIZ 46
PIM12 ASSIGHN iGsk1Z,PF
SPLIT 1400V1E
PRICRITY ¢
APVLNCE ¢}
A3 5168 3 ,¥52 4PF
TR ANSECER DMEBA
MIvi2 ADY¥anCE g
ASSIGN 342F1 0, PF
LEAVE 6,PF3
JUMRFI Halal KLStw
TREXSFER PKUSED
@ U ALL DATA TL FM=BAND
DUNPA HACKUL b?‘FbﬂgDLA'ﬂ'b,IOrDLAE}AgRlOQPTAlO:& 1 FMSEG 49
DMPOA GATE U 4%, DLAYS

GATE SHF 1G:DLAGA
TESY GE nIJ+PF3,PTALC

LEAVE 6:PF2
TRANSFER +FMSEG
5 DUME PART LATL Tu FN BAND
DUMPP HALAC COPTAIN 10,R1G:521 ,0UHPE (PPLI0,VAL  HIVDE 46
PTAIO ASSIuN 10,81 C)Pr
SPLIT 1ALV B
PRIJRITY 9
ADVAKCE 1
ASSIGN | 3.v4l4PF

TRANSFER 1DUNP O
MOv06 ALvAMCE 4

ASSILN 5,PFL1C,PF
LEAVE 6y PF3
JUMP1 HMACRD EFSEG
TRANSFER  ¢FASEG
# DELAY UNTIL DCANLINK AVAILABLE
PLAY3 MACRE BLATO +84V57 1VS 1 FHAND , DUNPE

PLAYS PHRIDBRITY b
TEST GE ¥57,V5,FbAND
ADVANCE . ¥S
Tu ANSF ER rLUMPG
FBAND ADVANCE VET
T2 AXSFER sLJNP B
o DELAY ONRE TINL uNITY
DLAY2 Halru SLA LA yo,DUNPE
DLAGA PAICRITY o
ARVANCE 1
TR ALSFER WPunPe

bag
643
254
o435
s4b
647
ouT
o4?
o7
o4 7
oud
548
249
oaY
649
646G
b4y
£49
649
o4
649
649
60
650
obl
652
652
652
652
652
boe&
653
454
654
54
654
654
o4
6854
654
554
654
&55
o5%
ohé
457
657
857
657
657
557
037
£358
o059
6593
658
3%



272
273
214

273
275
277
278
279
280
28l

282

263
284
255
280
287
283

2879
290

291
292

293
294
295

256
297
298
293
300
301
302
303

30¢

Ps :
= Forhe FIONAL PROLVZISCR
P
& TALUSYIT ALL DATA TJ reie daunne PROUCESSOR
o
TAITL walir F¥SEG.19,0UP64k104PRT1I0,510

FMIEL LATE SNF 1C,uubPe
187 62 R1J4PF3,PRTIO

1
v
"

1
L1

3 -
EYL TSR 10,PF3
BUFER ¥i{nC
£551uN RePhyPF
FRICFLTY Q9o UFFER
PiiualTyY PF3
L5515N £410,PF
£351GN ¥eS104PF
SLVEVALULE VD3 .PF9
LTive 10,#F>
TIFMINATE
- TALLIMNLIT PaaT UATA TU FoM, SIGWAL PROCESSOR
"THITE mflal PRTI0 210 +RI0DUNPLy FHSELVAQ,DATE
PRYLID AS5510N 1CR1C,PF
LT 1,2UT¢
A5510N J 9V 3J4PF
TrbuSFER $DUNPO
DOTe ASSIGN 34#r1CyPF

Ta ZNSFER +FASEG
° RECGROER FILLELe UATA LOST ( IN SAVEVALUE 6}
LOSES SLYEVALUE oe,PF3

TErniNATE

PART &, EXPERINENT TC KU=-BAND Ox HeR. RECORDER

DGANLINK AVAILAGBLE?

* %0008

SECTa A55iGN 34V 24 PF
GaTe U 50 4HRREC

KU=gaND SIGMNAL PROCESSOR

L. - )

TRANSMIT ALL DATA TU KU-BAND
THITA MACAL KUSIG 12 yHRREL,RIZ2y5EC12,512
AUSIG GATE SNF legninxEC
TEST GE K12,PF3,5EC12

EHTeR 12,PF3
BUFER ME(al
ASSlul B8yPh,PF

PRIORITY O,3UFFER
PhIGeITY PF8

ASSIGN Bel24PF
ASSIGN 94312 4PF
SavevaluE VE8,PF9
LtaVE lesPF3
TESHINATE - |
- TRANSHIT PART wATA T KU=-BAND
TMITP naACKO SEC12+10,R12,HRREC,KUSIG,V32,D0T12

SEC12 ASSIGHN 101 24PF

660
sol
CE-Y4
be 3
654
-3
1%}
o&S
665
vbbd
628
LT}
veb
0bd
665
o6b
655
065
oob
507
ve7
L1-%)
0ob?
667
ved
col
371}
ab§
010
671
07
673
oTh
v?5
676
677
678
679
&80
681
LYY
643
633
o83
bd3
5483
063
043
odd
©83
543
ods
£53
683
3. 13
685
685


http:SAVEVl.uE

...EL.«

305
300
307
308
309

310
311
312
3132
314

315
i
317
314
319
320

321
322

323
324
323§
326
327

32&
329
XY
331
332
333
334
35
336

337
338

339
340

SPLET
AISIGH
THANSFER
LTl2 ACSIul
THANSFER

Mere KECOREER

By o e

FECDA MACKL '
“wre 8l PPISKITY

10871z
3,32 ,PF
sHAREC
3,PF10,;PF
TRUSIG

TRANSHIT DATA TO Hohe WECORDER

HhR EC 'S:LGSEETRS +PF3,.P ARTS , DUHRS L0
0

G2Tk >hF S+LOSES
TEST 6€ nlybF 3, PARTS
EHTER 5sPF3
TR ANSF ER tCIMPS
# TRANSMIT PART JATA TU HIGH RATE RECCRBER

ECDP MACKD
AR

*
%

TS5 ASSION 10:k5 4 PF
ENTer 5138
ASSIGH 11,¥41,¥PF
SAY-VALUE S+, PEIL
ASSIGH 31PFLECyPF
TR ANSF ER JOUNPE

[

; RECORD DATA LOST
LUSES SEVEVALUE S#,4PFZ

TERMINATE

»”

n DUMP H.R. RECORDER TO KU-BAND

/]

L4 CUNP ALL DATA Tu ®RU~BAND
DUMPEA HALRC . SQHPB,ﬁtﬁ?ﬁ;EZ,SL&S@:R}&,SEAIZ,S,&BSiG,SO
CUKPS GATo U 5C,DLAYS

GATE SNF lz,UL 854
TEST GE R1z)PF3,5ER12
LEAVE G4PE3
TRANSF EBf PKUSEDG
% OURP PART DATA TD KU-gaHND

QUSPE BACRE
S5EA12 ASS1uN
SPLIT
PRIGRITY
ADVANCE
ASSiuH
TRANSFER
HOVES ADVANCE
RS SIG
LEAVE
JUMP1 MACRD
TRANSF ER
4 DELAY UNTIL
vl aY1 HACGRD
DLAYS PrIlnityY
AQVANCE
TR ANSF 2R

PaRTS310¢R5 95114 PELO,PFIL DUMPS 3 +,V4l

SEAIZs10sR1Z,420¢DLASASPFI0 V32 HOVES,S
10,01 24 PF

1y HUVES

4

0

3,V 32,PF

JGLASA

3

3,PFLO4PF

S4PF3

KUSIG

RI51Y

Dlalt INK AVAILASLE
ULAYS ¢ 3,DUNPS

k3

Ve
JCINPS

o DELAY LwE TIND unliy

%5
Hud
ods
bLES
6 k5
olb
CE-¥
&ad
&a9
£ 40
abl
590
%l
&vd
%344
651
0%2
c&2
652
692
&42
692
oy
643
by
&495
u%h
by?
o%8
69%
up
Tul
Fu2
702
702
702
702
Tae
Tus
704
104
104
T 04
704
704
104
7a4
T4
T4
7085
Tu5
Tub
Fuid
TG7
737,
707
Tul



Wvﬁu

LS
a2
a3

144
245

EL
3467
343

ng
352

356

357
358
359
360
361
362
353
364

265
ELY
387
B4
369

EXE

DEAYR MACKAD

DLASA PRIGRITY
ADVANCE
Th ANSF 2R

######Bﬁ#tﬂ?ﬂ#ﬁ#ﬁ#$¢#¢$ﬁ$*

"

DLASA:1,DUMRE
1

1

sLUMPS

=% MOOULE 3. ExPE~INchT ENGINEZRING DATA

ﬁ####ﬂﬁﬂﬂ#ﬂ##v{##*¢#ﬂ¢#$#$#$$$#$

1y:200:16775,10,25PF
3p9Xa{le20) o PF

Ex
=
-]
¥ INPUT EXPERIAENT DATA
=
GENERATE
ASSILh
b1
# PART 1. EXPERIMENT TO 1/0
o
* EXPERIMENT RaU
%
&

TRuSA HACRL
RAUPT GATE SNF

TRANSKIT ALL DATA TG EXPERIHENT XAy

RAUPT 12 4HGLDZ (B2, SOHE2, RAUGU, TOPKT 4532
ZyHLLGZ

TEST GE £,2,PF 3, SOHE2

RAUGO ENTER 2,9F3

BUFER KACRD .
ASSIGN 84PRy PR
PRICRITY  0,pUFFER
PRIDRITY  FF3
ASSTGN 5:2¢PF
ASSIGN 9452, PF
SAVEVALUE VE3,PF9
LEAVE 2,PF3
TRANSFER  (I9PKT

® TRANSKIT PART DATA TO EXPERIMENT RAU

TRNSP HA{RD
S4MEZ ASSIGN

55&52;lﬁtﬁayTRVLZ;iZ;RAU?TQPFEQ;KAUbD¢¥22
10sR2.PF

SPLIT 1.TRVLZ

PrIBDRITY 12

ASSIGN 34V 22 4+PF

ADVANCE 1

TRANSFER tRAUPTY
TRVLZ ASSIGH 3:PF1C,PF

TRARSFER sRAUGE
= DCLAY TRANSMISSIUN ORE TIME UNET
WAITA MACRU HLLDZ2+1142,RAUGD
HOLD2 PRIGRITY 11

WUEULE, 2)PF3

AGVARCE 1

DEPARY 2+PF3

TRARSFEK 1RAUGE

E- B -

TRRSA Palau
IOPRT GATE SNF

EXPERINENT 1/0
TRANSMPIT ALL DATA TO EXPERINENT }/0

ILPAT 33 ,HOLE3,R3, SONES, THEOS5,5PLL3,52
3,HCLD3

##ﬁﬂﬁﬁﬂ*#ﬁ##ﬂ######&&##ﬂ*ﬂ#mﬂh*#ﬁﬂﬁﬂbﬂtﬂﬁﬂvﬁﬁt

ﬂ#t*##vﬁ*#*ﬂﬂ#ﬁ#*##?***ﬂ#t#*ﬁ#*$$$*$¢$$¢

a9

725
727
127
727
121
7271
727
127
727.
721
747
727
727
727
728

729

729
729
729
129
729
Te9
129
729
T30
731
731
731
731
731
751
732
T33
T34
735
736
736



B T A

37
372

373
374
375
376
3717
378
379
380

3871
38
53
384
385
384
387
353

389
399
381
32
393

394
363
396
397

agg
399

400

401
402
493
504
405
405

407
408
Q9

414
411

-]

o3

-
&

- BRI B R

TE57 GE
05 ZaTk
ER #&7<n
AEETuN
PeulChITY
FFPIoaivTY
LoSEaN
LLE10h
Sa3zvALUE
LEawe
Tr ZASFER

HI,PF3,S50LME3
3,PF3

8ypﬁfPF
Do UFFER
PF3
B93,PF
¥,.53,PF
¥E3,PFY
3,4PF3
ySPLLE

CTESGWSKHIT PALY DATA TG EXFERIMENT 1/0

TRNSP migeC

SOHES LESIGH
LT
PRilRITY
EESIGN
Erwinl s
T2 AHSFER

TRYL3 S33EGH
T 3u3FER

JCAC3 10 +R3 s TRVL3 1 69 IOPRT, PFL1D, IUGES 4V3I0
ZO.AE,PF

1:THYLS

1€

?,VSU;PF

2 IIPRT
24PrF10,PF
13045

DELAY TRANSAISSIUN CGANE TIME UNIT

HAITA »ilxC

HLLL3 #1543y TOPRT

HOLDZ P-IS<I7Y 15
LyzLs 1,083 g,@
AT waARLE i
BEPanT BypES
Tt iSFER  »TUPRT §§
BATA¥ C_ULD BE CHAWLGED TU AN ASSIGN BEFGRE PUSEG IF SDNE DATA w@
TYPA3SES ThE COMPUTER. PA
SPLZ3 ELIT 1+EXTRM S
LYSIGN 3,¥154PF E% i
TEST L PF3,1,50CPU &
L3SIGi Lyl FF &
PART . I70 T3 CONWPUTER TJ 1/0 TO PAYLBAD DATA INTERLEAVER &

EXPER JAENT COMPLTER

TRINSHIT DATA TO EXPERIMENT COUMPUTER

COHPA MAIRE
ECPY Trst GE
EHTER
FOREA LIKA
COMPY BalxD
FOREB TEST &
ASSIGN
SPLIY
ENTER
TRENSFER
FORED A5514H
CUMPC HACKE
FUREC S»LIT
QUEUE
SElle
LEFINT
FUREE pnilns

ECCPU 4R4FOREB» 4+ FOREA

Ray PP 3, FORED

G PF3

4 FIF L

FOaCE sRGFOREC+FORED +4 s FOREASLVY
Rey Oy FOREC

Goday PF

1.0 ORED

By R G

,FJNEA

2+¥9,PF

FOREC FOREA 4y FOREE +FOREF,BUFES
1:FOREA

[
A
o5
L TLUREFsL

.

i35
Tan

736
1356
736
730
Tae
736
7138
136
737
733 .
738
Tap
738
728
73y
738
738
7385
7372
140
740
T40
740
T40
Tul
T4l
T2
Tw3
Tas
T4%
166
67
749
150
751

“1n2

753
153
7h3
133
754
154
154
T54
134
154
754
735
T25
155
155
755
158



412 SPLIT lisUFEe Tus

413 RELc#SE 4 ' 755
416 TERMINAT: 755
COAPD MOCRO BURE4 )4y X234 FUREGyFUREH, Voo FOREE ) V3 g X 27 p b= 754
%15 BuUuEEL st l2e 4 T56
416 TEST ¢ PFE3.X23s8CA36 756
417 ReLEASE & 756
418 TEARINATE 756
419 FOREG TEST L XessP PR3, FUNEH 756
421 AS SN 34V 4, PE 755
421 TAANSFER  ,FanEE 736
422 FOKEH ASSIGN 3,¥3,PF 756
423 ASSION Z.A22 P 756
a26 RELEASE 4 756
425 SAVEVALUE  4m,DPF3 756
426 L1hs 4,LIFC 756
CORMPE MAL2L FOREE 123422 4+ 757
427 FOAEF SAVEVALUE 23,PF3 757
428 SAVEVALLE  22,8F2 157
429 SAVEVALUE &+,PF3 757
430 TERMINATE 757
Breede T Tsa
* EXPERIMENT ENGIVECAING LATA STOPS KERE SINCE IT I$ NOT CALLED 759
e FROM THE COMPUTER . 760
Sl drde 161
*T‘ﬁSArﬁggsgtT ALnggfé gACKPEHRU &x;& KIBENT 1/0 162
b Fy Ea el
431 1JEXP Gait swF  3,50p 3 ' 3TP2iR3HARSI0ETR, SECPD,S3 83
432 TEST & RZ7PF 3, HAFS 765
433 IETR ENTER 3.PE3 763
BUFER AACKD To3
434 ASSIuN 84PR, PE 763
435 PRIPRITY  O,BUEFER 763
435 PRILRITY  PF3 763
437 A55IGN 8134PF 763
433 ASSIGK 9,52, PE 763
439 SAVEVALLUE  V55,PF9 703
440 LEAVE 3,PF3 703
441 TEANSFER  4SEuPD 763
- TRAWSMIT PART JATA BACK THRU EXPERIMENT I/U To4
TRNSP MA{RL HAF 3, 19;33'“?3“&;IGEXP,PHD,IQETR,Vza F6535
442 HAF3 ASSIGHN 1CeR3 PF 765
463 SPLIT 1,21P3 765
PV PRIGRITY 14 765
445 A5 51wk 31¥23,PF 765
446 AUYANCE R 765
447 TRUNSFER  ,l10EXP 765
443 ZIP3  ASSIGN 34PFE10,PF 765
449 Iﬁiésigigs P1JETR - oNIT gus
8 e ¥ @
450 §§‘5” F&E Bhrry 1§3z s LRE 14
451 QUERUE 3,PF3 767
452 AOVAMCE 1 767
453 DEPART 3,PF3 167
454 TR &n3SFER s IJEXP Te7

168



L35
&7
433
59
L8]
sl
452
“s3

454
L65
455

457
663
459
470
471
472
473
474

475
4756
477
473
473
489
481
482

483
HB4
455
4Bu
4p7

= PART 3. PAYLOAD OATA 1NGTERLEAVER TUO TRANSHIT
o .
SEGPD TRANSEER PISEG

nﬁ#”ﬁ###@ﬁﬂﬂm#t#ﬁﬁtm*#u####*#####*tt##*ﬂ#ﬁ***ﬁ*$$$###*###ﬁ*#*#t&ﬁ###ﬁ#ﬂ#

s . ok
= MOQULE 4. SUISYSTEM ENGINEERING DATA &
s w

GASAAYADE NS ANAG IO YA NI RN D AN DR RS R AN ARG EWE ORGSR G E R DA YR RN RN A AR
&
o

® PART 1. SUBSYSTEN Tu I/C

-
#  SU3SYSTEM ENGIWEGKRING DATA INPUT
- .
GEMNERATE  1,4200,147754,25PF
ASSION edX6{1921},PF
TRANSFER  4SKIP
MODL& ASSIGN 34FNLFLOWL,PF
ASSIGN 34V15,PF
SKIP PRICRITY 10
TEST E PF3,0,ER0US
TERMINATE
- .
5 SUBSYSTEM RAU
E-d
= TRANSHIT ALL DaTA TO SUBSYSTEM RAU

TRNSA HACRD ERAUS 14,4 nAT14REGesPRT14ERAUNJEIUSGS1A
ERAUS GATE SNF l4y,nATL4
TEST GE R14,PF3,PRT14

ERAUN ENTER 14,PF3
BUFER HACRC
ASS1GH 8+Pky PF

PRICRITY 0:8uUFFER
PRIORITY PFa

AS SIhi S¢l14,PF
ASSIGN G 4,514 ,PF
SAVEVALUE V54,PF9
LEAVE 14,PF 3
TR ANSFER YEIDSG

o TRAKSMIT PART JDATA TO SUBSYSTEM RAU

TRNSP MACRO PhT14410+R144HVP14,12,ERAUSPFLOERAUN,V3S

PRT14 ASSIGN 1C,R14,PF
SPLIT IpMVPlG
PRIGRITY 12
ASSIGN 34V34 4PF
AGVANCE 1
TRANSFER 1ERAUS

HVP14 ASSIGN 342F10,PF
TR ANSF ER s ERAUN

L DELAY TRANSMISSIUN GNE TIME UNIT

WAITA MACRD #&T14411,14,ERAUS

WAT14 PwIORITY i1

[ARVERTE JeyPF3
AUVANCE 1
DEPART 1«,PF3

TRALSFEKR tEAJS

763
770
771
712
773
T4
775
176
7717
776
779
780G
781
782
Tu3
T4
785
Teé
787
768
169
740
791
Y
793
734
795
755
795
795
79%

145
795

795
7195
745
745
795
795
796
797
747
797
197
797
797
797
797
747
758
7932
799
75%
799
7%9
749
300



433
439
490

491
432
493
454
4085
496
497
498

499
5¢0
501
502
503
504

505
508

567
508
509
510
511

312
3
514
515

514
517
513

5i9
520
521

% SUBSYSTER [/70

-]

& TRANSMIT ALL LATA YO SUBSYSTEHW I/0
TRNSA BACKE EIJSULs1 B nAT 15sREIG,PRTIS,EIOEN,SPLL1E,515
Elo5G GATe SHF 1%, wATLIS
TEST GE al3sPF3,PaTIS

ETuil ENTER 1S, P2

gUFER MACRL
ASSIGN B4R, PR
PRICKITY De3URFER
PRICKITY PF2
ASSIGN Byl 5y PF
B551GN By 515,#F
SAVEVALUE V3 .PFG
LEAVE 15¢Pr3
TRANSFER PSP LIS

% TRANMSMIT PAcT JATA TO J2USSYSTEM 1/0

TRNSP HACKD
PRTLS ASSIGN

PAT1IS s104R154MVP1IS 16, E1056,FFI0sET0EN,V3S
i0,alh,PF

SPLIT 14VPL15

PrldR1TY  1&

KES1GH 3:¥35.PF

ADVANCE 1

TRANSF €4 121056
VP15 ASSiun S¢PF18,PF

TRANSEER  JEIGEN .

s DELAY THANSMIS>IUH GNE TIME UNIT
wAITA MACAD whT15,15,153,E1036G
WATL1S PRIGRITY 1%

JUEUE 15,PF3
ADYANCE i

DEPART 5, PF3
TRANSFER  HEINRSG

U N R4

SPLIS SPLIT
ASSIGN
TEST L
ASSIGH

LR B SRR B

COMPA MACRG
3BCPU TEST GE
ERTER
TEENA LINK
CanPe HaCRD
TEENB TEST &
ASSIGN
SPLIT

ERGINEERING SLUSYSTEM L8TA IN I/0F 90 FERCENT TERNMINATED 10-
PERLERT T SUoSYSTEN COMRUTER.

SBTRM COULC BE ChHAMGED TO AN ASSIuN BEFORE POSEG IF SUHE DATA
3YPASSES Thi CIMPULTER. )

P eonTRY
3wW1G,PF
PF2as1458CPUY

PART 2. I70 T2 CUPPULTER TO I/J TQ PAYLUAD DATA INTERLEAVER
SUBSYSTEX COMPUTEK

TRANSHIT DATR TO JUSSYSTEH COMPUTER

SECPUSRIG, TEEND 16 TEENA

Al&,PF3, TEENS

164PF3

16, FIFG

TEEND yR 1O ToENCy TEEND 4169 TEENALVY
Riv 0 TEERC

H4R16,4PF

TWTEEML

RIFIVOD

wod 40
TYNIDRIO

1

of §ovd

801
502
303
U4
54
874
LRI
04
CRTL
504
5U4
304
B804
04
eG4
504
305
906
4Co
BG4
el6

-3¢}



.....6[-.

522
523
524 TEENT
CeMPC
525 TEENC
526
527
523
529 TEENE
5392
531
532
CamPL
533 BUFlse
23e
535
536
537 TEENG
533
539
549 TEENK
561
542
543
S44
COMKPE
545 TEEKF
545
S47-
543
GOGUL
-]
&
CEE L
-3
TRANSA
549 105Ub
5590
551 1057k
BUFER
552
553
554
s55
558
557
558
559

TRNSP
560 HAF15
561
Se2
563
564
S5¢5
565 ZIP1lE

FRIM

vifesT

L fuX
S2LET
ntLzes e
TErniNaTYE
Hal<C
Stiic
Toc kT

PR SRR
Ten Mem B
™LA
e = ) ]
[V 3 [
MIM 2 Aam
m > m
= —

m

ASEEGN
H551G6N
RELEASE
SAVEVALUE
LIhx
HKLCnD
SLVEVALUE
SAwEVALUC
SAVEVALUE
TEARINATE

Halnl
GETE SNF
TEST GE
EATES
MalrD
ASSIGH
PEIGRITY
PRILRITY
ASSIGN
ASSTOM
SAVEVALUE
LELVE

Tk AkSFCh

HALCRG
ASSIOH
SPLIT
PRICELTY
ASSIGH
ADVALCE
TR A1, 5F €k
ASSILN

1e.41 £
TEENA
34VE,PF
TEZML +TEENA, 6 TEENE s TERNFIBUFLS
1+TEENA

1¢

1¢6

1o
1£yTEENF,1
1,dURLS

le

BUF 16416, X253, TEENGs TEENHVI2,TEENE yV11sX24,16-
le

PF3:X25,TEENG

lo

X253 ,PF3,TEENH
34¥12,PF
+TEEME
3,:V11,PF

2+ K24 4PF

1¢

1&";?F’3

le, LIFD

TEcNF v25324, 16+
25,PF3

24, PF 2

1ot 4PF3

SUBSYSTEM ENGINEERING UATA STOPS HERE SINCE IT IS NOT CALLED
ThE COAPLTER

Thak5viT ALL GATA 3ACK THRU SUBSYSTEM I/0

1L5UB +15,5TP154RYI5,HAFLS 4 10STR +PDSEG, 515
15,57P15
R15PF3,HAFLE

EyPF3

Be¢Pry PF
0,3 Uk FER
PF3
8,15, PF
915139PF
VE8,PF9
15,PF5
tFISEG

TREKSAIT PART JDATA BACK THRU SUBSYSTEM 1/0

HAF15,10,R15,2IP15,16,185U8,PFL0,I0STR,Y35
10,6154 PF

1+21P15

1¢

3,V35,PF

1

f135UF

242PFiCyPF

d 40

Barmvn®d woo
8 #bvg

AVNIOTIO

seb
Beb
g¢b
5
L27
527
be?
27
327
g7
e27
827
be8
seb
ol28
328
428
it
£28
628
bz B
8e8
bebd
528
och
29
429
gg9g
be9
§29
830
tal
a3z
433
844
£25
ga5
435
035
835
835
835
855
835
£35
$55
u35
L35
336
637
527,
637
8§37
337
u57
a37
£37


http:ThbSt-S.IT

567

563
569
570
571
572

573

574

575

57%

577
578
57¢
580
581
582
583
=313

585
586
587
583
589
540
571
592

593
5%4
585
596
597

528
59%
600

£01
602

"

[P
-l ¥
A

1)
i e

¥is

113

Bow oo % 08

-

FLed

-

&

Lo oH %

TRAHSE?
Pany?

HOvPY

nAITA
wWal7?

SF2R

+ 3
A i ]

AP L T e

-

AP A LG e

s &NSFER

P 1I5TR

TRANSATSSIUN uind TINE UNIT

SIP15 15,15, JU5U8
1%

15,FF 3

1

1L Pr3

i 3Sub

SalT Tu PLYLJED DATA INTERLEAVER

tPASED

3, PAYLGAD DsTa INTERLEAVER TO TRANSKIT

SArL2A0 DATA INTEAWEAVER

TIARSATT ALL CATA. TG PAYLOAD DATA IRTERLEAYER

L ST PLSEuw,sT yNﬁfT?:l\?,pART?s POENT, {586+ 5"
GLTE SNF T+adAlTT

TZST GE KTy FF 3, PARTT

t8Tin T:PF3

%ilaE

ASSIGN E+BRy PF

peIONITY O UFFER

Fa LURTTY PES

S2S5IGH G3 T4PF

ASSILN 9457, PF

SaVEVALUE V53,PF9

LeAVE TsPES

TR ANSFER sBLSES .
TRALSPIT PERT DATA TJ PAYLDAD DATA INTERLIAVER
He{20 PART7 410487 yHOVPT 416, PUSEG,PFIOPDENT V27
ASSICGN 1C+RT4PF

SPLIT 110V PT

PRIGRITY 18

A55T0ON A4V 27 4PF

ApyVANCE 1

TRPANSFER tPROSEG

ASSIUHN Z4PFLIL,PF

TRANSFER WFOEMT
NELAY TRAMSMISHION ONE TIME UNIT

MACRD wAIT7:15,7T¢PDSEG

FRICALTY 18

QUELE T4PE32

ADVARD ¢ i

LEPART TPF3

TR ANSFER tPOSEL

DATA ACUUISITICN CUATHOL AND BUFFER ULNI1TY

TRESA
BLIEG

DCENT
BUFER

TRANSMIT ALL DATA TO QACBU

Ha(sO
GATE SNF
TEST GE
EMTER
KRACKD
ESS5IGN
PrRIBITY

DLSEu b dAY T8RO, PARTB,DCENT,DLSEG S8
BynAITS '

K&y FFE 3, PARTS

ByPF3

B4PR,PF
Qe BUFFER

L N 4
P YOV YOI M)
WO A A WD) £o =)

[
£ Gt
Lo BV V)

whl

o0
[
(5]

g463
Lah
845
19
by
ol

b48

Bad
RS )
a8
§48
248
nhd
48
ELE
a48
PLB
$&8
54T
850
850
550
850
450
450
¢ED
850
550
351
34
ak2
uh
452
452
5852
453
zbh4
31
850
as7
oY
857
w57
uh7
us?
857


http:a:vAN.Ct

~I8_

603
&0¢
el5
505
607
60E

ble
613
614

i e

615

623

625
627
623
629
630
631
632
633

634
6335
636
637
£33
639
6Lt}

PRICKITY PFy

ASSIGN 8434PF
ASSIbN S95 8, PF
SAVEVALUE VE3,PF9
LEAVE §,PF3
TRANSFEF  ,LLSEG
= TR&NSMI T PAT DATA TO GACHU
TENSP MACRL PARTB 10,48 s MUVP84164DCSEG)PFLO4VCENT V2
PLATE ASSIGN 10/ R8 4PF
SPLIT 1,43VP8
PLICRITY 16
ASSTGHN 3,V28,PF
ADVALCE 1
TAANSFER  ¢GCSEG
MIVPB ASSTOLN 3,PFLCPF
TRANSFER  SLCENT
> SELAY TnANSMISSION ONE TIME UNIT
WATTA MACKE KAIT8,15,8, DCSEG
MALT8 PRIURITY 15
QUEVE 81PF3
ADVENCE 1
DEPANT 8,°F3
TRANSFER  4DCSEG
=
& DARNLINK AVAILABLE?
-
DLSEG GATE U 50, N& THO
-3
#  KU=BAND
-

TRANSKMIT ALL CATA TO KU=-BAND |
TRITA HACRC KUPRT,12,NETHO R12,PTLL2,532
AUPRT GATE SNE 124 KETWD
TEST GE R12,PF>,PTLL12

ENTER 12,PF3
BUFER MaACKC
ASSIGN 8,Pr.PF

PRIGRITY 0(3uFFER
PRIUNITY PF3

ASSIGN Byl2,PF
ASSIGN 94512,PF
SAVEVALUE V53,PF9
LEAVE lzsPF3
TERMINATE
& TRARSHIT PART UATA TG KU=BAND
TMITP MACROD PTL12,10sR12sNETAOKUPRT,V32,u0TD
PTL12 ASSIGH 1¢4R12,PF
SPLIT 142070
ASSIGH 34V 32,PF
TRANSFER sMETRC
DGTD ASSIGN 3.PF10,PF
T ANSFER sKUPAT
NETAC GATE U Lo, LEREC

NETwCRK SIGNAL FRAOCESSOR

o Y

TRANSKIT ALL DATA To RETwWIRK SIGNAL PROCE>SUR

157
357
su 7
857
557
657
558
€9
359
8oy
a5%
359
359
35y
559
3n9
LR
sol
361
Bml
50l
ol
861
562
863
304
bob
Bobd
367
e 8
dod

*3740

870
370
370
sT70
370
3Tu
370
470
370
370
370
370
871
ar2
472
r72
72
372
472
s72
373
474
375
éte
377



8-

641
642
643

644
645
s4o
647
6Ly
64y
650
651

65¢
033
654
655
&56
657

653
653
660
661
662

663
664
665
666
667
663

6679
&79
671
672
673

674
675
€76
677
678
679

a3

LLIN LI )

"

oW

1
U oy
2 o

A MACKL

T GATE SwF
TEST G2
ENTER

Ma (RO
A3S5IUN
PrRIGAITY
PRIORITY
A5 STGN
ASSIuN
SAVEVALUE
LEAVE
TERMINATE

m
v 3

1]

(%)
n
m
1)

NSPRT »11,LMREC,R11,PRT11,511
11.L0nEC

K11,PF3,PRT1IL

11,PF2

8y PRy PF
Q3 UFFER
PF3
Be11sFF
G+511,4PF
VE3,PF3
11,PF3

TRANSI IT PART OJATA TC NETWORK SIGMAL PROCESSUR

P MACRD

1 ASSTuN
SPLIT
ASSIGN
Tk ARSFER

BaT1l ASSIGN

TR ANSFER

ixi
21T

RzC04 HACHY
cMIEL PRICRITY
GATc SNF
TEST o
ENTER
Th ANSFER

PET1i,10,R11,LMREC,NSPRT,V31,u0T11
1C+k114PF

1,0UT1t
3,V31,PF
s LHREC
3.PF10,PF
s Mo PRT

L3P MAINTENAwWCE RECORDER

TRANSMIT ALw DATA Td L.#. RECORDEZR

LMRAEC 49, LUSED 49, PF3,PARTY,DUMPI ,10
10

Sy USE?

RGePF2,PaRTH

G4+PF3

rwUMPS

TRANSFIT PAAT DATA TC L.M. RECURDEK

wELOP HACROD
PaxT9 A5S51uN
ENTER
ASSELN
SAVEVALUC
ASS1CH
TR ALSFER

OUMP L. M.

PLRTG ;104RT 29,11 4PFLO4PFLL,DUNPS ,9+,V29
1CynY4PF

G 9

11+¥2%,PF

9+, PF 11

2.PFLC,PF

fDUNP S

RECLADER Tu F.M. SIGNAL PRGCESSUR

DUMP ALL DATA TU F.M. SIGNAL PROCESSOk

DGMPA MACRE

JuMP® GATE U
GATe SNF
TEST GE
LcavEe
TRANSFER

DUWPQ;DLAYVQ101DLA9A1R107PRA1079yFNPRT,49
4%,uLAYY

10,0L49A

R1ID,PF3,PRALD

9,PF3

P FAPRT

DUMP PART DATA TU F.M. SIGNAL PROCESSOR

JuAPP MACKG

FXALD ASSIGH
SPLIT
PRIGKRITY
ADVAKCE
ASSIGN
TRANSFEKR

PFALI0,10,R10, 141, DUNPIPF10,V30,4VAL10,9
1Ck204PF

1,4VvALD

14

1

34V30,PF

1DJMP?

IV

nd ¥ood 40
TV NIDIE0

o1 govd

378
878
278
574
378
s 713
a7t
378
878
078

578
878

878
219

540
L 80

bul
880
#80
¢ g0
850
bl
&02
RE3
tog
buS
888
o845
aoh
LY
gEh
vbb
$57
487
LY
ob?
567
s87
887
LR
c89
60
¢9l
ag2
892
B2
892
692
5%
ge3
894
894
594
5G4
894
894
nvh



—eg—

693
654
695

696
657
6543
6%
700
191
702
7C3

104
705
7C6
707
708
709
710
711
12
714

‘r;lo A;\"A;\CE O
AXSIGN 34PF10,PF
LEAVE GePF 2
J..i-"..‘)!. MAC"\YJ FI'IJ""\T
Te ANSFER ot 4PPT
> LILAY UNTIL ulaNLINA AValiLAole
SLAY: Malsu LLAYY 1oy ¥5T+vSFNBAD,DUMPY
JUAYG PRICKITY 13
TesST GE - VET s VS F¥aAD
Auvai.CE V5
TP ARSFER tUUMP G
SwsAl ADVALCE vs7
TRABNSE SR +LUMPQ
e UDELAY LhE TIME UNIT
SLAT2 MACRLD UDLAYA 411 ,0UHNPR
Ar¥h PaIDALTY i1
ADVANLZ 1
TR A SF sLUMPG
o
& Foerts SIGNAL PRUCESSOR
x TRANSMIT ALL DATA TJd Fod. SIGNAL PRUCESSEOR
TI1T2 MECHO FEPRT +10+0UNPY.R10, SEGL1D,510
“nPeT GATE SNHNF iG,0UKPT
TEST GE niC P F3:+58610
ENTER 10,PF3
3UFER MACRL
ASSIGH 8+PR 4+ PF
PRILRITY 0sJdUFFER
PRIBRITY PF8
ASSIGH 8:10,PF
ASSION 2:510,PF
SAVCVALUE VbB3,PFY
LEAVE 10,PF3
TERHINATE
o TRANSMIT PART DATA TGO F.M. SIGNAL PROCESSUKR
Te TP MACRE SEwI0 P 10,R1I0DUMPI,FMPRT,¥30,DUT1O
S2610 A5S5Iun 10RO, PF
SPLIT 1,04T10
ASSIGH 3,V30,PF
TRANSFER sUUNP G
POTIO ASSIGN 34PFL10,PF

TRANSFER  pFHPAT
EXTRM TERVENATE
SBTRM TERMINATE
LOSES SAVEVALUE G+4PF2

TERMINATE
DO UG LR UR LR R DL AR U AN AT AN AT AO S AR AR AT SR KB ARSI RRE TR GX NS L oY
L % e
“s  MUDULE 5. DUWMINKR SCHEDULE b
s b
Coke atrdn e et Gt Kudn g0 B X A0 2o o B e Koot e e o SR re e At e s o e e %k € 2es ol e e e e o e e e ol o e e o esk Krnedke

F MATATX Xslyol
INITIAL MX201 4104610 7/00X201,2),622/8X21(1,3),425/8X2(1,4),500
THITIAL . #x20145)+503/MX201:6),561/422{1,7)+583/1X2(1+5),5%4

INITIAC MX2(1 49) yo00/0iX20 14100 T 2a/M%2l1 11 )72
INFTIAL P21 4,120,701 /7KX211,13) 2772/ 88Kz )14+14),500

894
44
ERTA
8%5
bes
296
3e7
ee7
397
iv7
ev 7
697
5¢7
>v8

<04
S04
G 04
704
S04
vy 04
904
Y04
v (04
y04
g05
406
206
v0é
906
906
406
206
GuT
9J8
09
$10
211
312
913
914
715
$16
317
918
¥1l9
Y20



T4
715
T7i6
717
718
719
720
721
722
723
724
725
720
727
728
129
730
731
732
733
734
735
736

N ITIAC
RITIAL
MITIAL
TwiTIAL
IMITiIAL
INITIAL
I ITIAL
IVITIAL
IMTTIAL
iniTiat
[%1TialL
MITIEL
IITIAL
PMITIAL
INITIAL
INITIAL
GELE~ATE
LQUdPZ A5SIGN
FEST E
SAVEVALUE
SSSIGN
TR ANSFER
MUVEY £L310N
DL IN& 20 VANCE
LSSTGN
AS55GN
SETlE
ADVENCE
FELEASE
TZ5T E
A581CN,
ASSIUM
AS5SIGN
SAVEVALUES
ADVANLE
Tk AMSFEER
GUHED ASSIGN
CROLA SEVEVALUE
ThENSFER

Bk

e

T L L ey e e e b e A o PEES P AT Rt b bt Ed bbb b bbb b

3 MATRIX
IHITIAL
INITEAL
INITIAL
IMITIAL
INITIAL
INITEAL
INTTEIAL
IHITiaL
INITIAL
INITIAL
IRITIAL
INITIAL

Mr2i1,151,906/4X2{1,16) :528/M%2{1,17)4950
Mx2{1,18),31Co/MX2{(1,19),1117/kX2{1,204,1283
MXZ{Ls23001286/M%211,422),1339/8X2(1.523),1344
MX2U1 426091411 /MX201425),1425/mX2{1:260+14329
MX201,27) 91 646/MX2(1,28),3500/mX2(1,29),1511
MEZAL,303,1572/MX2{1,31),i562/MX2(1,32),1606
MY201433}+1608/NX2{1,34)16T2/HX201,351,1675
Mu211e30) s 1731 MX2(1 437) 41755/ mX2(1:33),18%97
MX20)1 5353, 0914/MX2(1+40) 21926/MX211+41),1939
MEX211 442) 22009 /1i%21 1,43 ) ,2072/M%8201444),2094
Y201 945) 3211 7/MX2(1 60} ,22T271%2(1,67),2289
Mrell 48] 420 T/MA2(1469)22453/Mx2{1,50},2511
X211 ,510,2517/M%201,52),2566/MX2(01,53},25%4
MX2() 9541 42611/MX2{1455),2017/Xell 50),2672
M¥21{1+57) 92633 /MX2(1,58),2728/M%2{1,5%),2739
MX201,50),2797
,,400’1[50'25‘)F *

1#41,PF SET INDEX

PF1s1+80VEL FILST T1IME ThROUGH?

50,V1S

24V1G,PF SET FI’5T CHANGE TIME .

sELTHR Gu Tu Ddwiv LINK SECTION

2+¥20 4PF FInD KEXT STATUS CHANGE

Pr2

1+, 1,PF INCREMENT EVENT COUNT

24V 20 ,PF. FIND weXT CHANGE

50 TIES Up FACILITY 50

PF2 Duwi LINK AVAILAGLC

50 RELEASES FACILITY 50
PRl 60y 0HED DETeRMINE TIME NEXNT ODUHWNLNK

1404PF

3+,1,PF

441 4PF

5G4 Vo .

3 TO END OF CYCLE

fLO0P2

4V ET4PF

S0yVe

yLOGF 2

RN GG EL NS AR OAS S AN AN AR AR S A A A SR ARR G AT R AT R NI AT RL SHR S LN

2% MODULE 6. GROUND LIAK SCHEDULE
!

K13,353 .
WX3{1s1)292/MX3(2,1)9330/MX3(341),13

MX3(1,2)2299/8%3(2,2),230/H4%3(3,2),12
#X3(13) UL/ /MX3(23) ,340/MX3(3,3),12
HX3{1,61,326/MX3( 2,4} ,280/MX3(3,4),13
MX30145)362/MX3(2,5)4300/MX3(2451,12
MA3(1 406} 452701430296} 4330/MX31(54+6),413
M3 (L7148 7/MX3(2,T)1,280/MX3(3,7),12

‘MX341,81,522/8X3(2,81,360/MX3(3,8),13

MA3{l +9) 501 /MX3(299)p3500/KMX3(34%) 413
MXJ(l'lﬁ)oﬁéblﬁxj(érlO);300/HXJ(5310),13
MY3{)¢18)4078/8X3(2,1373,330/0X5(5,11),13
MAIUL 412) 47317 /MA3L2412),7/MX3(3,12) 412

CREATE CLNTLL TRANS:

el
3e2
923
Geza
945
Y6
20
928«
Gy
¢30
431
432
943
334
Y25
336
937
958
935
v&Q
94l
%42
43
y44

971
G712
973
974
%75
376
ERE



IRIFEAL
ILEESEIN
INITESL
IHENSF-1N
ITHITIAL
INITIAL
iNITise
IRITIAL
INITTA

Iw173al
INTITEAL
InIvIa

INETISL
IMITIAL
INITIAL
ItiTIaL
IWITIAL
INTTIAL
INiTixL
INITIEL
INETIAL
INITIAL
B ITEAL
INTITIAL
IMITIAL
iNITIAL
INITIAL
IS'ER BTN
INITiAL
IHITIAL
INITLAL
INITIAL
INITIAL
INITIAL
INITIAL
INITEAL
INITIAL
INITIAL
INEYIAL
INETISL
[HITiaL
INITIAL
INITIAL
INLITIAL
INITIAL
IN1TIAL
IMITIAL
INTTIAL
INETIAL
INITIAL
INITIAL
IniTlAL
INITIAL
IHITIAL
[uITial
IMITIAL
INITIAL

MX3(1,13),769/#X3(2,13),320/AX3{3,13),13
HkB(l,lﬁ’)TD?/MK3(2flﬁiy?/MX3(3115)113
Ma3{l ,15);794/!‘!)(3(2,}5) 97/:‘5)(5{3,15’ ,13
MX3(1910)+794/MX302,416) 4350/MX3(3,101413
Ma3{1 ¢l 7) 4801 /04302171 7/08%3(3+17),16
NXj(lpl&)f&ﬁl/ﬂx3(2r13,|350/HXJ(5v18)113
HX3(1;19)7594/MX3(2;19,y329/HX3(3'133|13
HA3(1|2C31505/HX3(2t2037480/MX3(3120313
PR3(] 2L ) e59S/uX3(2,242),7T/MX3(2,210,13
MX3I{L 42209477 MX3{2222) s T/8X3(3,:22),15
533(1'23’,949/hﬁ3(2123},BLD/ﬁX3(3r23)|12
BXIUL 4et) 95/ /MXo(2428) ,230/14X3(3,424),12
HXJIIrZSJyQDT/HXS‘ZrESJ:7fﬁx3(5y£5)99
Hhﬂ(l;26);1015/MK3(2126):340fHX3(3,16)g12
Hyﬂiiy271,1019/MX3(2r27)pZ30/HX3(3:d7)v13
ijll|23l1103b/ﬂx3i2y23}'32O/H13(Jp28),13
MA5(1,2€1,1086/Mx3(2:2i!,7fmx3(3.29)-13
HXD(l130],1100/ﬂx3(2y50,1350/NX3(5:30’,13
MX3[1131‘11100/“X3‘2,31)17/HK3(3951)!13
MA3(1p32}31123/HX3(2,32)y7/HX3{3r521113
HXJ(i,Jbl,llbb/HX3(2y35!|330/HX5(J,33).13
ﬂx&(lg3¢)yIIﬁl/MXB(EpB#],320/NX3(3;34F913
HK3(11553)1342]HX3(2935);360/MX3(3735’|13
MX:(I156);1502/ﬂx3(2130},300/MX3[5,56,113
hX3(l;37}y1992/HX3(2y37):250/“&3(3:37)'13
sttl'BB),ZIS:/HXB(Z'BS),280/MX3(?:38);13
MXdil,Bi),2224/HX3l2y59},:OO/HX3I3.59J;13
ﬂx3l1-40);22°4/ﬁx3(2'§03|350/HX3{3:40]'13
HXi‘l|41)12335/HX312y4l,1300/“13(30411012
H¥5(1vﬁZ]12449/Mx3{2|42]9230/HX5{5v42,112
MYB(Ig43)y2451/HX3(2743),340/HX3‘3,43"12
Hks‘l,64),2454!HX3(2|Q4’1350/Mx3(5144)!13
HX3{1145172474/MX5[2;45}1480/UX3(5945)713
ﬂx311,403.24751Mx3(2,45).T/Mx3(3,461,12
HA3(1!47)yZbOE/HX3(2'47)'340/HX3(3|H7,p22
ﬂx5(1,43)p2609fHX5(2,48),230/NX3(5:48]!13
MX3{1;49)y263anX3i2,493;230fﬂx3(3,49),13
HAj(l1501:2572/“X3(2g50)y3b0fﬁx3(5|50}:13
HX3(1151'g¢7bdlﬂx3(2;51’f530/HX3(5|51)|13
HX3[1!52),27?7’MX3(2,52)y280/HK3(3152)113
HKﬂ(l153,g2371/HX3(2p53),300/MX5(3,53)'13
HXJ(I;54),&371/NX3(2'54’:7/MX5[3,54);13
HX3(1,55)12907/MX3(2|55)r7/HX3(3pb5l,1l
MX3(1150),2?23IHX3(2r56):7/Mx3(3|56,121
MX3(1157’1d923/HX3(2157'1350/MK3{5757}v12
HX3(1|53);2932/HX3(2,53)riﬁ@/MK3(3r55)r12
Mu3 (1 455) 2 359/Ma3L2,59)7/MX3(3439):12
Hk:(l,bC)y:032/MX3(2160)1300/3X3(3760'912
MX3(1f613€3032/HX3{2761)|7/MX3(3;61’,12
HA3(1,62)y5U67/HX3‘2,bZ’p7/HX3(3152];13
MX301463),21i0£/H0X3(2503) 27/ X 5103 4033413
ﬂk:(1,641'3104fﬂx3(2p65},350/MX5!5,6%),13
MN3{] 4550 3L 10/MX3{2,05),7/8X3{3 051} ,1%
M¥3[L,05),2118/MX3{2,06),280/uXsls5,00),13
MY 31 ,67)+5133/U%302:0T7),7/MX3{3 070,12
#a3(L+69) 432097830208} (T7/MX3(3,681,13
M)(il1;69),:&394&4)(3(2.69],320/|1X3(5,69h13

378
319
340
9al

382

454

o

Jv8

vy9
1000
1401
1u02
1003
ioQ4
1405
10906
1Co7
1308
1009
1010
1311
1012
1013
1014
1015
1016
1ul?
1C18
1519
100
1021
1022
103
it2a
iu2s
1026
1027
1026
1629
1036
10a1
1052
1033
a4



INITIAL
INETEAL
INITIAL
INITIAL
FelITIAL
INITIAL

JANITIAL

INITIAL

IRITIAL -

INITIAL
inITlhu
INITIAL
INITIAL
InITIAL
INITIAL
INITIAL
INITIAL
IWITIaL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INTTIAL
INITIAL
ITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
InITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITLAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL

INITLAL
TRMTT AN

MX301 70043239 /MX3{2,70),7/1X31(3,70),12
MX301+71)r3257/7U8%302,71}1 4300/ mMX3(3,733,13
MX3(1720:3257/MX3{2,72),7/MX3{3,72},20
P¥X3(1,74),3259/MX3(2,73),360/MX3(3,731,13
AX301,74)+3202/M%3(2+74)4230/1X31{34974),13

,Mki(l,?5),3265/HX3(2.75).550/MX3(3,75),13

MX3(1 2760 93273/MX3{2:76)37/0%X3(3,761,15
MX3{1 ¢770+3325/7HX302,77)43460/78%313,77),13
MR3(1+78),33253/MX302,78),7/HX3(3,78),21
UX3(1,79) ,3320/MX3(2,79)+230/Mx313,79),13
AX501480),33356/74%302,80),320/4%3(3,380),12
fx3{1 2300 43397/0X3(2,81),32C/1nX3(3,31),13
MX3(1+82) 3505 /MX302+82)+330/0%X3(3,821,22
MY3(1483),3571/MX3(2,83),330/MX313,83),12
MX3(1s8601,3313/MX3{2:84),360/MX3(3,84),13
MA3U1 850 ,4303/MX3{2,85),280/MX3(3,85),12
MX3(1,30),4493/843(2,80),280/MX3(3,856},13
mX301,871+6335/8%302,87),300/6X3(3,87),.12
MX3{1 p88) ,4095/8%312,88)+300/MX3{3,88)413
M¥3(1¢55) ,4759/m%3{2,893,230/M%X3(3,39},413
Ax301,50) ,4705/M%3(2,90) 350/ 0X3{3,+90),12
MABLT +6L 13919/ MX3{2+91),7/KX3(3,911,19
BX3{1 921,491 9/WX302,921,230/MX3103,923,13
MX3(1+93) 4221 /MX3{2+53),340/MX3(3,93),13
Hx3(1956) 4925/MXB(2,94) 350/ MX3(3+541,13
MX3(1 .55} ¢4328/M%3(2+95),400/MX3{3,85),3
MX3(1 450} s49%0/MX3{2+90) 27/ 1MX3(3,96),13
MX3(L,UT7) 094 T/HXB12,97),280/HX3103,970412
X301 598),5073/4%302,98),330/X3{3,98),13
MY3(1455) p5082/MX3(2,%9),340/MX3(3,39},12 .
X311 9100, 5107/MX3(2,100}4,28G/1%3(3,100),13
W¥3(1,1013,5145/HX302,101):360/uX21(3,101})512
MA3(1,102),5182/74%X312,102),300/M431{3,1020,12
MN3(LelC3)95233/MX3(2,103)9330/Mx3(351031),13
MX301,106)s5260/0%3(2,106),7/0X303,104)4+13
Mx3(1,105)45303/H%X31{2+105),7/MX3{3,105),13
MX3{1,1061,5303/8X3(2+106),360/M%X3{3,1061,13
M¥301:1071,5362/0%X3{2,107),7/hX3(3,107),12
X301 ,106),5342/MX3(2,108),300/1Mx313,108),13
MX301,1C9),5377/MX3{2+109)47/MX3(3,109),13
MX3E15110),5423/MX3(251100,7/8%X343,110),14
MX3{1y1213,5628/84X3(2,1112),280/MA3{3+111),13
MX3{15112),5443/MX3{2,212),7/M43(3,112},13
MYX301 9115225512/ MX3(291133,7/8%X3({3,113),12
Mx3{13114145550/4%3(2,114),32u/MK3{3+114),13
Mx3{1,115],5550/8%3(2,115),7/0X3{3,115),13
MX3(1 ,116)55569/MX3{2,116)+7/0X3{(3,1161,19
BX3{1,117),5565/MX3{2,117),340L/Nn3{3,117),13
FPR3I(1s118):5575/MK3(2,118),350/MX3(3+118),13
MX3014115),5588/X302,119),7/11K3(3,115}106
MX3{1,120),5042/MX3(2,120),7/4a3(3,120),15
¥X3(1,121),5042/MX3(2+121),350/HX3{3,121}),13
MY3{1s1e2),5045/MX312,122),320/H%3(3,122)+12
MX3(1,1221,5730/HX3(2,123)57/14X3{3,123),15
MX3{1,1243,5730/8%3{2,124),340/M%3(3,124),12
#%301,125),5T733/MX382,125),230/n%x303,1251,12
MYXT(1.176)1.53800/MX3(2,126),230/hX3(3,126}413

1035
1856
1037
1028
1459
iva(
1C&4]
1042
1044
1044
1045
1546
10487
1048
1049
1080
1051
1052
1053
1054
1355
l05s
1057
1858
LUs9
1G60
10061
w062
1003
1004
1065
10e6
1007
1068
1069
1070
1071
1072
1673
1074
1075
076
1077
1078
1679
1040
1061
lus2
1083
1084
iu8s
1046
1087
JRVEL:
1089
1090
1091


http:15),5550/fX3(,115),7/MX3(3115).13
http:MYI(1,107),5342/$XB(2,107),7/NX3(3,107).13

INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITEAL
INITEAL
INITEAL
INITIAL
IMITIAL
INITIAL
INIETIAL
INI[TIAL
INITEAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INTITInL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INTTIAL
INITIAL
VINITTAL
INITIAL
InNITlAL
INITIAL
INITIAL
I ITIAL
InITIAL
I~{TlAv
INITLIAL

H?3(1pld?)pBSbﬁ/HX3(21127)!320/ﬂX3(3t127)513
ﬁki(l|123}35551/HX312!123)'330/HK3(3f123}!13
M¥3(lp129J15947/HX3(21129]|550/MK3(3g129),13
MX?(17130,15950/HX3(Z'130,1340/Mx3139150}113
Mkﬁ(ly13llp5901/MX3(2;131)y320/N&5l3t131)113
Mx3(1leZ,,bl&J/ﬂleZrl:Z)yDbO/Mha(31132,713
MxB(l.1:5).6233/5X3(2+133).3bU/Mx5(3,133),13
HK3(1,lJQ)yb774iﬁx3i27134)|280/Hx3t31134)112
MX3(1|155},6345/HX3(21135,1300/MX5(3:155)y13
HXB(l!13&)g6934/ﬂ!3(2!13b)’280/”X3(31136)yl3
PX5‘11137)17CU§/MK3(2!137)93UO/MA5(3DI37}113

CMASLL 1383, 7075/4X3(2,138),350/MK5(3,138),132

MX3{1 1390, 7230/4%X3(2,139),230/HK3(3,13%),12
Masllalaud,7232/H%X512,160)4+360/M43(3,140),12
MX3{1 4163 ), 7235/MX3(2,141)4350/MX3({3,5142),13

MR301 41620, 7255/MX3(2,142),280/1U%3(3,1421,13
Masll ,143),7257/M%X3(2,143),280/ML2(3,143)413

MK (1g14b)s 7320/MX3(2,144),7/MX313,164),13

AX3(141465),7325/MX3(2,145),300/Kx3(3,145),13
PAB{I7146);7383/HK3{2:14039330/MX3(33146):13
MXi(l7147)'7390/MX5(21147):25&/“X3(3,1671,13
Mrsllslab)y7392/MX3(2,148),540/8%X3(3,41408),13
Nk3(l9145)s7ﬁ17/M33‘21149],230/MK$(3114?)113
HX3(1rlﬁO),7@55/HX$(2|150)p330/HX5(5rl50)r13
HXB‘1:151);7543/NK312;151)|33C/HK3(311513113
HA3(11152)!7613/M33(2115231360/HK5{3|152)713
Mx301,155),7652/M%X3(2¢153),500/M%3{3,153},413
MX3(1,156),7652/MX3{2,154),7/MX3{3,154),13
hadll 31550, 7088 /HX3(2,155),7/MK3(3,155) 12
MX5{1,15&),7718/HX5(2115O},300/MX5(311563113
MX3(1915T), 77208 /MX3{2,157),7/8%3{3,157},12
MA5(13155)177491HX5(21153)rT/HK3(31158)112
MX3(L 415G), TT7S5/MK3{24159),7/MX3(3,15%},13
“X3(1,160),7776/MX3(2+1060},330/MK3(3,160},12
FX3(1alulls7770/MX3(2,1612,7/MX3(3,161) 12
MX3(1,102)e7822/MX312,162),7/K43(3,1062),13
Mx3(1;163)'7861/”!3(25103);7/“K3(5;lb33|13
MA3{1ylbﬁ)y?ﬂbl/MK3(2:164)v32C/HK3(3:164):13
HX3(1|165)|7535/HX5‘2,165),:50/Mx3(511b5'713
Mx5(1,1003,7855/MX3{2;1661,7/MX3(3,166),13.
bx3{1 ,1&67),7952/MX3({2,167) 350/ MUX3(3,167),13
MX3()+168),7952/MX3(2,168),7/hX0{2,168),16
MX3(1,189)7956/MX3{2,169),320/M%313,169),12
Mx3{1 ,17U)y 7956 /HX312,170),480/HA3(3,170),3
MX301 3170 s 7930/UXBE2,1710,7/H%3(3,171},13
My311,172),8060/MXa(2,172),340/M4%x3(3,172),13
MX3[1r175];3040/MK3(2v1731’7IMK3(3!173)115
HX3(1,174),3045/Mx3(2:174’,230/MX3‘$:17"113
%201 :175),3059/MX3{241753,7/M%3(3,1751,17
Hk3ll,170),310&/HX3(2|176}r343/MK3(3:170)!13
MRall s1 7T 8 00/KKE{242TT)T/MXI(341770,17
MXx3(1+176),811G/MX3(2s178),2306/MX3(3,1781),13
MX3(1+175)8L77/HA3(24179)4320/HX3(3,179)413
MXSL14180)s 310 /MX3(24180),330/1X303,180},13
MX3(1,2810,3257/1X3024161),330/MX3(3,1811},13
MA3{1,192)143636/MK312,18214306/MA3{3+182),12
MAs (2 e183),359a/MX3(2,2b3)5360/M8X3(35,103)413
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HX3(11184),9084/MX§(2,184),280/HX3(3118ﬁ),13
HYs(l.185),9244/MX3(E,ISSJ,LBO/HX5L3'185)g13
nX3(1,156),9316/Mx5(2;1851y300/HX:(3;186),12
Mk3(1,IETlQQBBSIﬂAB(Zng7)deO/MX3(3g187),13
HY:{I;1683,9L7OIHX3GZ,188?,300/Mha(3;188),13
ﬁkB(l,109).9540/MX3(2,189}pZBUIHAB{J:189}113
Mk3(1.l?C)sGSAEIHK3(2;190)y340/HX3{3,190),13
ﬁXé(l.l?l),éSqo/MX:(Z,lgl),550/hX5(3,191?,1&
dXBllylVd).?SbblHX:(Zp!VZ);280/MK3(3,192).13
}53(1,193),9700/MX:{2w!93)p&SO/ﬁX3(3'1931113
MXiii,l?#],)700/MX3(2,19&);7/HX3I3,19&!,lb
MkjllplvE)'?YDZKMX3(2'195),34GIHX3(3:1951113
Hk:(l,196),9728/MX3(2'199}'TIMX3(5,1963,22
Mx:(l;1?7),9728/HX:(2,197),adG/MXB(3'197},12
MXB(l,190},9763/MX3(2,1981;3b0/NX5[3,1Q5)113
MX?(l.199),9854/MK3(2;1991,350/ﬂX3(31199?113
MXB(I,26”),9885/MX5(£pZOOi:ZdO/ﬂXilSs200):13
Mxill,ZU}),9965/M13(2-201),BOQIMKB(BfZOI)'lz
ijllvZGZ)leUIé/HX3(2r202)pBBOIMKB(B,ZGZIle
Mxill.403!,10823/HX3(2,203):340/”Xd(312031y13
Mxﬁll.20A3f1CDﬁB/Mx312y2041,7/MK3(3.204),15
MAB(l;205).10123/HK3(2,205)17/MX3(3,205);13
MXj(l;400).10123/&X3(2,d06],500/”X3(3,20&!113
ﬂxB(l,207},10153/MX3{21207},7/HXJ(3,2071:13
HA5(1r20°ly10196/HX3(21208)fTIMKS(B,ZGB),IB
hlelp¢C9l'101961HX3{21309i,DSO/hX3l31209):13
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hxitl,211),10209/Mx312,211),7/nx3(3.211),14
NXJ(I,212),10224/NX3]2,412),7/HX5(3;2121,13
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HX3(1yZlﬂ),lOBSO/MX3(2'218),340/&X3!3;218):13
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HXB(l;222),10616/MX5(2,222)'7/MX3{3,2223,22
Mh3(1gZZSi,thlolMA3(2p223);340/Mx3(3v2233113
HYJll,224),10421/MX3‘2,224),230/HX3(31224)113
MXBi],225),10425/HX3(2,225),3£Olﬂx3(3;225),13
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AX2(14261),1201a/M%202,241) 4350/ MX313,261),13
MX3(1,262),12CL5/HMK302,262) 1440/ MA3(3,262),3
MA3{) 22421, 120538/8K3(2+2431,280/MX3(3,243),13
MX301,260) 512104 /M%X3(2,264) 4330/MX30d,204) ,13
MX301 b5 412170/KX3 (252451 2340/ MA3(3,265),413
MRIUL +266),12193/MX3(2,246) 4280/ MX3(3,246) 13
MX301,267) 412234/ MX302, 0T +300/HX5(3,247) 413
MX3U1 208 ,122737HX3(2,248) 4300/ MA3{3,246),13
$A3(1,269) 12524 /8X3(2,249) +330/MX3(3,249),13
MY3(1 28501, 12356/0A35(2,250) :360/MX313,250),13
MX3¢1,251),12633/1X3(¢225L) 4300/ MA3(3,251),413
YX3(1,252),126h3/MX3{2,252) 47/MX3(3,252),13
AX3014253),12520/nx3(24253),260/MX3{2,;253),1¢
KX3{14+254),12520/8X3{2,254),7/hx3(35254),13
Hk3(l125F$;12554/Hx3{2:&551;7/MX$(3,2551:8
NXB(!,25;5;1¢603/HX3(2,£56),gldx3(3,25b);13
MX3(14257)+12041/74%3(2,257) ,320/103(3,257),13
MXx3(14252),12841/HWX3(2,253) +7/hK3{3,258) .13
Y301 4299) 212001 /#X302y259) 434G/MX3(3,259),12
MX3(14,200),12061 /HX312,26C) ,7/MX3({3,260),18,
MX3{1,261),12656/M43{2,261) 350/ MX3({3,261),15
Y201 ,262),120679/0%302,262)sT/Mx3(3,4202) 10
MX30(1,263),12733/0%3(25263),350/HX3(3,263),13
MXx31(112640,12733/MX3{241264) +7/HX3( 342641} 16
MX30142565)512726/8X3(2,265) +320/MX3(5,265) 413
ME3(1,266),12821/HX3(2,266) 4340/ Mr2{3,266) 413
MX3{14207)112821/MX3(2,207),T/MX3(3+267}416
MYX3L14208),12824/0X5(2,266)4230/M%3{3,268),13
MX3(1:269)412081/RX3(2,269) 47/ 423(3,269),13
MX3(1:270),12851/MX3(2,270},230/MX3(3,270),138
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X301 2276, L3038/MX5302,274) 2330/ MK303+2740+13
BX3(1,275) 1304 T/MX3{2,275) 4340/ MA3{3,275),13
MX3{1,276),13053/RX3(2,276) 5320/ M43(3,276),12
MX311 4277 e33215/MX3{2+277) 23060/MX3{3,2771112
MX3(14278),13375/KX3(2,278),360/Ma3(3,270),12
WX3{1,275),13865/MX3(2,275) +280/MX313,279),13
M¥3(1+280),1393a/MX302,250) 4300/ M43(3,2501),13
MX3(01,281)914025/M%X382,281),280/M43(3,261},13
MX3(1s282),140FT/MX3{2+282) ,300/MX303,282),12
MY311+203)+14266/mN3129283) 4350/MX3(34+283),413
MX311,284)914321/9%3(24284) 4230/ MA3(3,284) 413
Mx3(1,285),14323/NX3(2,285) ,340/MX3{3,2E5),13
MX2(1,2%6),14327/1X3{2,286) +350/MX5{3,4286}1,12
MX3014287),1436T/KX312,287) 280/ MA31(3,267),12
Mx3(1,286)516348/MX312,288) 4,280/ 4X313,2388),13
MX3L12289),10417/¥X3124,289),300/MX2(3,289),13
BMX3{17290),166T76/HX3{2,290) 4330/ X3{3,290),13
¥x30{1,251},14475/MX3(2,291}+T/HX5(3,261),21
MX31 4292}y 144581 70X5(2,292) 230/ MK3{3,292),13
EX3({1,293),14483/MX3(2,293) 5340/ KA2(3,293),13
MXB {1 4296) 414509 /M%2{2:234) yT/MX2{3,264),22
HY¥31{1,295)4146505 /HX2{Z2,295) 5280/ HX3{3,295),12
“A3(142% ) r1aoub/dX3{2y290) 3300/ RA3{34256) 413
MA3(1 0257y 14544 HA3IZ +297) 47/ MX3(3,297},13
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PR3l 290} ,16625/MX3(2,2500 330/ Ma3(3,298)+13
HA3(L 429509y 16700/ MX2{2,299) p360/MK3(5,299),1c
MA3{1 930GCy 14744/ MX3024300) s7/MX303,3C001,12
PA3{) ¢3C1) 2147464 7MX3{2,301) 4300/HR3(3,201),412
X301 43021 4779/ML302,302)7/1X303,302),+13
Mx30214303),145C09/443(2,303),7/#X313,303),13
HX30143C4),14803/103(2,3064) 4300/¥43(3,304),13
MX3{1 4365}, 14351 /M4X3{c,305),7/MX23(3,305),123
AxR301 3% ), 16c8T7/MX2(2,306),7/1X3(3,300),13
MXB3(1 330T) ¢ 1ABOL/MRB(2+3070 +T/MAZ(3,30G7),13
MX3(1 4,308} 1480l/MX3(c,300b) ,330/MX3(3,508),13
Mx3014309),14952/MX3(2,309} 320/ MX3(3,3091.13
Pad{i3iuvd,149T77/7Ma3(29310) 3506/ MA3(3,310),13

MX3(1 4211, 150464/MX3(24311),350/MX3(3,311) ks,

HX301,312),05047/MX302,312)¢320/0X3(34312),13
Hx3(1+213),15048/HX3(29313) ¢43U/M¥x3(3,313),2
MX3(1 9214}y 15236/MX3(24314),230/8X3(3,314),13
MX3(1,215)915197/MX3(2,3.5)4340/KX3{3,3156),13
Bad(l+316),15202/KX5(243106)4+230/Ma3(34316)412
MX3(1+317),15269/MX31csal7) ,320/MX3(3,517),13
Mx3{19318),15283/MK3(29318)+330/MX3(3,318),12

MA3 (L 4316),15249/H43(2,319}330/MX3(3,31%),12,

MX3{1 9320355064/ M%302+320} 320/ MX3(5,320),12
M2301,321)515525/443(24321) +300/H43(3,321},13
hX3(1,322),15665b/14%3102,322},360/Mx3(3,3221,13
Mrs(1,323),106L75/MX3{2+4323) 2200/ KX3{3,323},13
MR3(14326),10336/MX302,324) ,250/MK3(3,3240,12
kx3(1 ,325),16407/MX3(2+32504300/MA3(3,325),13
MAN3(1 ,326), 16477 /MK5(Z2,326) 330/MX3(3,326),13
WY 314227y 16567/MX3(2:327) ¢300/MX3(3,3271,413
Ma3{1,328):16033/Ma312:+328) 4340/ Ma2(3+328),13
Ma3(1432%), 16037/ /0X30c326) 4350/ MX3(3,3£9),13
MX3{1+330)+10657/MX3(2:330),200/MX3(3,330),13
MA3L1,331),16792/MA3(2,:331),230/M03(3,3511},12
MX 301 #3221, 16T794/MX 30243321 23407/ KX313,332),12
MX3(14353},16819/MX312,334),280/MX313,333),13
31 4324),106855/MK3(24334) ,360/4x3(3,534),13
MX3(1+335):16945/MX3{2+335) 4330/ MX3{3,335}),13
MA201+330)16980/nX34{2+336),280/MX3(3,4330),12
MX3EL9337,17105/8X3(2+337) 4350/ MX3153,4337),13
MA3{14338), 17104/ MX2(25358) 240/ HX3(3,335),13
MY3{1,359),17249/MK3(2,339),310/MX3(3,339),13
MX3(1 340} ,17287/MK3{2,340) 4350/ 44313,340},13
Mr3{14341),27301/MX3(2,341) ,280/MX3(34+341),1c
MX3(1,342),17621/70%X3(2,342) ,320/MX2(3,342),13
A 3{1 ,343) , 17442/ MX312+343) 4360/ MX3(3,363),12
MX3(1,344),17665/MX3(2,344) 230/ M03(3,344),1
MA301 32865) s 1744T7/8X31{2+545) ,350/MX35(3,345],13
Ma3l1 ,346),17508/1¥Xx3(2,346),340/MX3{3,3406),12
HX3{14347),17512/MX3{2s347) 4230/ MX3(34367),13
Mx311,36E6),17515/MX3(2,348),460U/MX3(3,348),:4
WA3(1 +345) ,17510/HX3(2+349) 4320/ MK3(3,349},13
RX3(1,35C)175B0/MX31{2+350) 93¢0/ MX3(3,550),13
M¥3{1,351),17593/MKX5(2,351)+330/MX3(3,351},13
Ma3dll 352 1TT753/MX3{2,352) +330/4X5(5,352})+13
Mx3(1,353),18068/M%3{2+3537 ,310/MX3(3,553),12
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SLVEVALUE
LEAVE

TT. PAYLCAV
TH ALSFER
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RéeyPF3.FLARD

G4PF3

LaPf

yEXLPOI

FUOAKE ¢RGpFUARCFOARD 4 EXFOL VI
Réy Uy FCARC

4 4R 4, PF

1.7rLARD

4aR 4

4ed b

SXPOI1

31V Yve PF

Foanl yFOARZ p 4 FOARE yFOARF yBUUFL, CHA
4

A

4 .

Ché 0 FORRE

LGy QARF,]

1+BUUFG

4

BUJFG 34, X223 4FOARD oFOARH V4 FOARE 4 ¥3 ¢ X224~

&
PF34X23 +FOARG
A

X234FF3,FBARH
SVl PF
+FOARE
34V3ePF

Z;Xdz QPF

4

4=, PF 2

4,LIFC

FLANF 1235220+
234PF3

ey PF g

G+, PF 2

EXPERIMENT I/0

TRAUSMIT ALL [ATa pACK THRU EXPERIMENT I/0

1530
1530
1530
1530
1530
1230
1530
1530
1531
1422
1523
1534
1535
1b36
15356
1536
1hs6
1538
16557
1037
1537
1537
1537
1537
1537
1537
1558
1538
1538
1538
1538
1538
1558
1538
1538
1239
1539
1639
1559
1539
539
1539
1539
1529
1b39
1439
1539
1539
1»40
1540
1540
1540
1540
1541
iou2 .
1543
1544



-001-

1096
1097
1098

1099
1190
1101
1102
1103
1104
1125
1106
1107
1108

1109
1110

i1i1
1112
1113

1114
1115
lile
1117
1118
111
13120
1121

1122
1123
li2a
1125
1126
1127
1128
1129

TRNSA MACRG EXPUI +3,TEkn3,h3,TERM3, 66010, CONNY,S3
EXPOI GATE SNF  3,TE~ V3

TEST GE RELPERI, TERHS
GUOJI8 ENTER 34°F3
BUFER MACRG

ASSIGN &Py PF

PRICKRITY 0+3LFFER -
PRICRLITY PF3

ASSION | 8434PF
ASSIULN 9357, PF
SAVEVALLGC V5d4,PF9
LEAVE 34PF3
T& anSFER yLIMKE
COMND ASSIGN 7iL,PF

TR AnSF ER XS 12151 ,AUc, MDISG
L R L L L LT TP LR T P Y-t D2

L= -2
e MODULE §3 OUIDAME, NAVIGATION AsD CUNTRUL DATA *a
M =1

B R L A AR N IR O NS RN AN SRS ST AR N RE RN DR ANA O R U R DR AR PR AN RSN R R Ak
* ' .
PART 1. GPC TU EXPechkIWMENT CUMPUTER ANL SUBSYSTEM

o
-l
>
b INPUT GNEC UATA
-

GENEKATE . 14:200C,420,25PF
ASSTOLN 2p0iXall17),PF

GPC 1/0 bUSS

L2 - I - I -

TRANSHWIT GNEC OATA TO G6PC I/0 BUSS
TRNSA MACRG GPCPT318,6GPLOZ R18,GPLOPGPCRyMDMPT 4518
GPCPTY LATE SNF le6,GPLUL
TEST GE K13 4PF3,6PLOP

GPCR  ENTER 1&,PF232
BUFEK MACRD
ASS5T6M 84PR 4+ PF

PRIORITY O.8UFFER
PRICAITY PF9

A55]1Ll 8418,PF

ASSIGN ?3318,PF

SAVEVYALUE VE3,PFS

LEAVE 16,PF2

TRANSFER . ,LuPPT
Tak3P MACRD GFLLP +10+n18suPCA+12,GPCPT,PFL1D4LPCR,V53
GPLIP ASSILKN 1C+h15,PF

PLIT 14GPCA

PRIGRITY 12

ASSTuN 34¥ 53 ,PF

ADVANCE 1

TR ANSE ER P CPLPT
GPCA ASSIGN 34PF1C,4PF

TRANSFER $GPCn

T

HOM

1548
1545
1245
1545
1545
1545
1545
1545
1543
1545
1245
1545
1545
1545
1547
1548
1549
125§
1551
1>52
1553
1u54
1555 °
1536
1557
1558
155¢
196G
laei
ise2
1503
1564
1505
15565
1565
1565
1565
1v65
1565
1365
1565
i565
1565
1565
1505
1566
1566
15¢6
1266
1568
1566
15466
1566
1566
1567
1508
1369



10T

b TRANSMIT ohiC vATA TO HOM 1570

TRHSA MACRL MU APT ¢ 17y HULDZ JR1 7, MOLOP o MO Micy SUTOS 2517 1571

1130 MDMPT GATE S#F  17,hOLEZ . 1571
1131 TEST $E R1T,PF3,NM0LLP 1571
1132 HDWE  eMTEr 17,PF3 1571
BUFCcR MALKL 1571

1133 AZSTLN 0sPR,PF 1571
1134 PEICHITY  0,3UFFER 15371
1135 PRICARITY  PE3 i571
113e ASSICY 5¢174PF 1571
1137 LSSIGH 9,517 4PF 1571
1133 SAVEVALUS VES,PFO 1071
1135 LEAVE 17,PF 32 1571
1140 TRAVMIEER  HSJILS 1571
TSP MaCal MELIP s10sR1TeMIMI T 12 MORP T PR I0 24 DMR 4V 52 1572

1141 HOLGP ASS1Gu 10,k17,4PF 1572
1142 SPLIT 1404117 1572
1143 PrICKRITY e 1572
‘1144 ASSiGh 3,4V52,PF 1572
1145 LUVALCE 1 ) 1572
1146 THANSFER  ¢PINMPT 1572
1147 MOM1T A>SIoh 3,0F1Q,PF 1572
1148 TRANSFER  ¢MIMR 1572
= ‘ 1573

u GNEC DATA SPLITS; PART TO.EXPERIMENT 1/0, PART TQ SUnSYSTER I/0 1574

e SPLIT 1,5XC01S 1575

= 1576

*  SUBSYSTEH 1/0 1577

# 1578

E TRANSHIT GMEC JATA TO SUBSYSTEH 1/0 ) 1579

TRNSA MACAD SUI0S+15SULBZ 4R1I5,SULOP+SICR, SUCPU,S1S i540

1149 S5UI0S GATE SAF 5, 5ULDYZ 1580
1150 TEST GF K13,PF3,5UL0P 1580
1151 SIOR  ENTER 15,PF 3 1560
BUFEk MACKD 1580

1152 ASSIGH 84724 PF 1550
1153 PRIDRITY  Qp4UFFER 1560
1154 PrIONITY  PFs 1530
1155 AS510x 84154 PF 1580
1156 ASSLGN 9,515 4PF 15860
i157 SAVEVALUE V53,PF9 1580
1153 LEAVE 15,PF3 =G 1550
1159 TRANSFER P SUCPU . =5 1580
TRNSP MACKL SULLP :10 4R15,5U818,12,5UI05,PF10+3IGR V35 1581

1160 SULOP ASSIGN 104k1 5, PF ﬁg; 1551
16l SPLIT 1,50815 %; 1581
1162 PRIONITY  le R ) 1581
1163 ASSIuN 34V 35 4PF O 15u]
1164 ANVAMLE 1 o 1581
1165 TRANSF ZR PSHEDS ?; [op) : 1581
1158 SUBIS ASSIuN 3,PF1CyPF [a! 1581
1167 TRAGSFER  .SICR aﬁi 1581
. . 1582

%  SUBSYSTEN CIMPUTEm 1553

2 1584

COMPZ BALAC SUCPU R 1645AXTB 16y 5AXTAy SUBUL 1585

1168 SUCPU TEST GE RlasPF3,354XTB 1580



=z01-

1169
1170
1171

1172
1173
1174
1175
li70
1177
1178

1179
1180
1181
1182
1133
1184
1185
1146

1137
1138
1189
11990
1131
1192
1193
1194
1195
1196
1197
1198

1199
1200
1201
1202

1203
1204
1235

1206
1207
12908
12139
1210
12i1
1212
1213

1214

L= - -

SAXTA

COMPY
SaXTE

SAXTD
CoMPX
SAXTC

SAXTE
SAXTZ

C04PD
BAFLlS

SAXTG

SAXThH

COMPE
SAXTF

su
TaNSA
13545

SUIR
BUFER

TRNSP
LUZSP

EhTZn
L-Lyz
TALLLr ER

$aCrd

]
]
I IO
=y

o5
A

w ST e s
LY

i
e |
I
A

B As e P ETE a T

PR T Tl LI A DR o

11N ke -
"

R T S T I L S

- e

wva e
- EE TR T N
AR ]

m

T oAn

.=
o R ISR PR )
F e ) s T
-t ]
(] m

n G

4 B D n T AT n O - T O
T oA LR T M WS M
LR T T2 T B bl T, PSR o T- T ol sl

1 Enian

AS551GH
ASSEGh
RELELSE
SAVEVALUE
L Irli‘v
Kilmu
SAvEVALUE
SAVEYS LUE
SBVEVALUE
TERMINATE

.
b\

BSYSTEW /0

LeésPE 2

1t 4PFZ

$SJoll

SAXTI sR 10 pSAXTCySAXTD»16,50801.V9
R‘_;.J,S-‘AXTC

44316 ,PF

1 SAXTD

ltrFlé

1e,%1 €

s SUBG ]

3:¥ S, PF

SAXTC 1SAXTL 16 SAXTESAXTF+0AF16+CH1G
1¢

H

1t

Chléy Cy5AXTLE

16, 58XTF 1

l.0AF1l6

le

BAF 1o 16 X253 SAXTG ) SAXTH 4V124SAXTE V114424410~

16
PF3,X25,5AXTG
1¢

X253 4PF345AXTH

3,v12,PF
+SAXTE
3,4V11,PF
Z1X24 4PF

16

16=,PF3

1€, L1IFO

SEATE 325424, 16+
CaPF 2

244 PF 2
1&+,PF3

TRAWSMIT GNEC OQATA TO SuUBSYSTEM I/U

FACAD
GATE SNF
TEST GE
ENTEN
BACAD
A5510m
PRICKITY
PelinlTY
A5 STl
ASSIGH
SAVEVALUE
Ltave
TRALSF ER
#ACKE
ASSICN

IC5US+15+LUZSURESLULSP.SUIR(SSRAU (SIS
1E,Luisu

15,PF3,LULSP

15,FF3

BsPky PF

0,3UFFER

PEY

3915, PF

9,315 ,PF

VO3 .PFS

15,PF3

r3SFEAU

LUZSP ;10,R15,10515+12,105SU5PFLOSUTK,V35
10 4R15+PF

1565
1585
15485
indb
1536
15&6
1»80
i>y6
1566
128¢&
1586
1587
1507
1507
1547
lao?
187
1587
1287
1587
168
1548
1558
15068
1508
1508
1588
1584
15566
1508
i588
1508
1588
1589
1589
1589
1586
189
1590
1591
1592
1943
1894
1594
1594
1594
1564
1594
1594
1594
1594
1564
156G
1564
1594
15%5%
15985



€01

1213
12il=
1217
lzl2
1223
122%
122%

P T N e R
R R R B e
WO BT W
[ IR AN AT Y B S ]

Lis )

N

1z~
1243

Fou gt pod et s bt g
By bo My R e B e g
wgr e oo B
[ IR IR BEYA R TR S LY )]

S
Ry g e o

TR IY Y |

o o

LLENE T O

[L 3N B I

ig¢sls

SUsSYSTEM RAU

NS A

SPLIT
PRICGEITY
A3SIGN
ADPVAMLE
Th AW SFER
ASSIGHN
TrANSFER

1,1C515
12
3,v354PF
1

y 113U S
3+FFL0PF
s SULIR

TRAKSHIT on&C JATA TG SUBSYSTEM RAU

HaCRE

T
553AU GATE SNF

3 UR
3JFER

TaNSP
35L3P

§3<1la

SUBTR

EXPERIMENT /D

TikSA
EX2IS

2108
FJrER

Tan5P

EZ P

TEST GE
ENTER
MACkD
ASS L
PRIGRITY
Prlanl Y
£S5SEuN
ASSIGN
SAVEVALUE
LiAave
TRANSFEK
MACAG
A5SSIGN
SPLIT
PRIDKITY
8551wl
ADVANCE
T ANSFER
ASS5IuN
TAANSFER
TERWINATE

554AU 14,5500 +RE4, SOLLP»5RUR,5UEBTR 514
14,580l

#l4gPF3y25LLP

14,PF3

84PR 4 FF
03 UFFER
PF3
Bslb,PF
9,514 ,4PF
V53,.,PF9
14,PF2
r.SUBTK

SS5LLP 4104814 +55R 144125 SSRAUSPFLDSRUR,V34

1Csh14,PF
155814
1z
33V 34 4PF
1

#SSRAL
34+PF10,4PF
s SAUR

TRANSMIT GNEC DATA TO EXPERIMENT 1/0L

nacil
GATE SNF
TEST GE
ENTER
BACRE
A5STGH
PRICKITY
PRIUKRITY
ASSIUN
ASSIGN
SAVEVALLE
LEAVE
TAALSFER
HACKD
A5516N
SPLET
PRISRITY
&55ICGN
ADVANLE

EXII1S+3,EELGZ k3 EELOP,EICREPCPU,S3
3,EELCL

REZyPF3sEELUP

34PF3

8 4PH4PF
O+BUFFER
PE3
By34PF
G453, PF
V33 4P F9
3,PF3
+EPCPU
EELIP s 1043 9EXD3412 1 EXOLIS,PFLO,ETOR,V23
1C+R3,PF
1,EJ\C3
1z
IW23,PF
1

15%5
15¢5
1555
15%5
1555
1595
1595
1596
1557
1-%8
15v9
1600
iel0
1oyl
1600
lel0
i600
1600
1,00
1590
1600
1v(i0
1600
1600
lo01
1601
1601
1601
1601
1601
1601
1601
1601
1602
103
1604
lo05
1606
1607
1607
lou?
1607
1607
1607
1607
1607
1607
a7
1607
1607
1007
1608
1o0b
1la0s
l1e08
1608
1&ug



~

-%07T-

1258
1259
1250

1261
1262
1263
1254

1255
1260
1207
1268
1229
1270
1271

1272
1273
1274
1275
1278
1277
1278
1279

1230
1281
1232
1283
1234
128¢%
1286
1287
1288
128%
1290
1291

1292
1293
1234
1295
1296

1297
1298

T=awiFEk yEXCIES
ExG2  Lz2iah 342F10,PF
T- IwSFEx rEILK
%
= EXPE-tmzNT (PY
o
= Taltn3all GULC 0ATA TO EXPIRIMENT COUMPUTER
CarkZ v2l.} ErCPU sA Gy FORTd 244 FORTALEPPID
EPCPY TEET oE - wbyPE 3 FERTS
FunThk 20722 “yPF3
LTaa2 4y 3
e AN3EER sbPPIC
CoMPY piiz. FLAT o pit fFURTC s FORT D94 s EPP LU VS
FOrTe 7237 G 5y, FaTC
Lis:u\i Lyn’\‘-yPF
S 0T 1FLRTD
ELWTES Gard
LEAve 4y b
T=288FER +EPPEC
FORTL LEZI0M 342Y %y PF .
CUMEX Fiixa ELRTEC ;FCRTZ +4 s FORTE FURTFyBAFF 4, CHE
FURTC SgZlE 4
it L
JeRAnT 4
FURTE NE Chuw,0sFERTL
Lhve TY” ﬁlFbRTFyl
SPLIT 1 :5AFF4
FURTZ RELEZLSE &
TISMIMNATE
CaMPR k¥ LLASQ SAFFLG ¢4 X233 FURTGFORTH VG, FURTE 4 V3 s X22 94~
BAFF&4 ST ILZ 4
=57 E PF3+X23,FORTG
FrlbB&SE 4
TEARINATE
FORTG T£S8T L < X234PF34FLRTH
LIZIGN 34VL,y PR
Tn 20 SFER 2 ERTE ,
FORTH L531GM 3,V3,PF
ESSTGN 24X 22 4PF
RELEASE &4
SLNEVALUE  4=4PF 32
LInK 4yl IFC

[ - - <

% B

CLKPE #ZC<L FURTF y235522 44+

FORTS 34veVALUE 23,PF2
SavEVALUE 22,PF2
SA4YEYALLE &+,PF3
TERSINATE

EP¥I0 TERMINATE

PART 2. EXPERIMENT/SUBSYSTEM TO GPC
IWPUT SUBEYSTEN GNEL DATA
GohehATE 1oy re 30,4 25PF
ASSICH ,M%4(1,18),PF
SUSSYSTEH RAU

ieill
leid
icld
lelCs
1o1C
lell

1612

1513
l1ol3
lo}l3
1613
ivl3
lolé
lol4
lol4
1214
1614

lolé
1sl4
Iblé
1015
1515
1615
lols
1615
islb
1515
lot5
1615
lolo
lalo
1616
lolé
lels
l6le
i=alé
lolo
lolo
lels
lole
lele
15618
1917
1617
lol?
1017
loi7?
1518
ol
1620
1521
1622
iv23
iszh
1625

losb
1627



~G0T-

1299
1320
1301

1302
1393
1394
1305
130%
1307
1335
130%

1310
1311
1312
1313
1314
1315
1316
1317

1318
1319
1329

1321
1322
1323
1324
1525
1326
1327
1328

1329
1230
1331
1332
1333
1334
1335
1336

1357
1338

[- 3 - S

L I -

TRiNSA
SYKAU

SR AR
JUFER

TRNSP
syiLue

SYR14

SUBSYSTEM I/G

TSR
SYING

SJUER
BUFER

TRNSP
SYLJF

sYI[14

TRANSHIT GueC DATA TC SUpSYSTEM KAV

MACKC
GATE SAF
TEST GE
ENVTEn
MALRD
ASSIGN
PRICKTITY
PRIULKITY
A5SILN
ASSIGN
SAVEVALUE
LEAVE

T AN SFER
MACAT
ASSIGN
SPLIT
PRLICRITY
A5 S1GN
ADVALCE
TR AN SFEK
ASSILN .
TRANSFER

dYAlUs14,SYLUZsR1I& pSYLUP,SRARSYIND 514
14y5YLJZ

Ala,PF3,5YLUP

144PF3

§4PR,PF
0s+aUFFER
PF3
8,14, PF
G+514 4PF
VE34PF3
le,PF 3
+SYINC
SYLUP p1C4314+SYR14, 124 5YRAULPFLIO5RAR V3
1C+R146,PF
1:57314
12
34V 34 ,PF
1

tSYRAY
3,2F1C,PF
¢ SRAR

TRANSHIT GNEC DATA o awearorca 1/0

MA LR
GATE SNF
TEST &E
ENTeR
MACRC
ASSIGN
PIONITY
PRIGWKITY
ASSIGH
ASSIGN
SAVEYALUE
LEAVE
TRANSFER
MaCRG
ASSIGH
SPLIT
PRIORITY
ASSTGLi
ADVALCE
TRANSFEK
ASSIGH
TRAKSF ER

SYING+15,SYLOZ ¢R149SYLOP, SUER$SYCPU,515
15,5YL0Z

R14,PE3,SYLLP

15,PF3

84PRyPF
0,3UFFER
PEY
B4+15,PF
Gy5154PF
VES,PFS
15,PF3

1 SYCPU
SYLUP y10,R1G,SY11G, 13T INUPE LU $DULEK p¥V 3D
10,n14,PF
1,5v014
le
34V35,4PF
1

$SYIND
32710, PF
+SUER

SU3SYSTEM CUS2UTER

C3MPZL

TRANSMIT GNLC JATA TL SUBSYSTEM CUMPUTER

YALKD

SYCPU TEST GE

SYXTA

e TER

JYCPUSR1IGSYXTB16:+5YXTa,5YSUB
K134FF3,5Y%TB
le,PF2

1528
lo29
1630
1o 30
1640
16320
1o30
1650
lo3yd
1650
1930
1650
1930
l1e30
1630
loual
10631
1631
iool
le3l
lodl
1631
1631
163t
1as2
1633
1234
16235
1056
loib
1c36
inss
lo 36
lo3b
1636
1635
136
lo56
1o 36
lo 36
lo3p
1637
1637
1037
lo37
1637
1647
lo37
1037
1637
+638
lba%
l1o4u
164l
ioald
loud
lo5n2



=90T-

1339
1340

1541
1362
1343
1344
1345
1346
1347

1343
1349
1350
1351
1352
1353
1354
1355

1356
1357
1355
1359
1380
13561
1352
13563
1364
13465
1306
1367

1368
1369
1370
1371

13712

1373
1374
1375

1376
1377
1378
1379
1380
1381
1352

COMPY
S5YXT8

SYXTD
cumpx
SYARTC

SYATE

SYxTl

Culirp
BYF16

SYXTe

SYXTH

CGMPE
SYXTF

E

.
SYSUB

x
H
-3
%
TRNSA
S5y1ou

SINA
BUFER

LEAVE
TRANSFER
MACRT
TEST &
A55106N
SeLIT
ENTER
LEave
TR A4 SFEx,
ASSIGN
MACRL
QUEUT
SEIZE
DEPART
TEST ME
UNLINK
SPLIT
RELEASE
TERMINATE
MACKRY

§F 11t
T.87 &°

K A
T4t aTE
TzST L
ASSTIGH
TRANSFER
ASSIGN
ASSIGN
RELcASE
SHveLvaLUE
LT
HACAD
SAVEVLLUE
SAVEVALLE
SAVEVALUE
TEaMINATE

1&4P0 3

;SYSud

SYRTo 4B 16 SYXTC ,SYXTO ¢ 695YSUB VS
X1o40,5YXTC

LA ls yPF

Lea¥XTO

itsa1t

legRlé

raY¥oub

34V34PF

SYXTC s SYXTL y1losSYRTE$SYXTF,8YFlbaH16
1¢e

ie

e

Chli6yC,5YATZ

1643YXTFyl

lys¥YFle

le

BYF16,104X255SYXTG) SYXTH VI2,SYXTE, V11, X24,16~

l¢
PFasXZ545YXTG
1€

X2S sPF3,8YXTH
3¢V12,4PF

1 SYXTE
34Vil,PF
21%X246,PF

16

le~fPF3

16, LIFC

SYXTE 425,24 416+
25,PF 3

26, PR 2
16+,4,PF3

GNEC DATA SPLITS; PART TG SU3SYSTEX "RAU, PART TU #DH

SPLIT

SUBSYSTEN 1/G

1,10505

TRANSMLT CATA TO »HUASYSTEM I/0

MaCRL
GATE SNF
TEST Gt
Et: TER
RACRL
ASS5IGH
PRIJKITY
PRIDRITY
ASSIGN
ASSIGN
SAVEVALUE
LEAVE

SYT DU 11 59SYLAL K15, SYLAP,SENR,HOPRT 4515
15, 3YLAL
#154PF3,5YLAP

155 FF 2

B8yPR s PF
OyoLFFER
PF3

Byl 5, PF
$95154PF
Vou 4P FG
5,9?3

lo42
leawd
I TF
1a43
toal
lo=+3
io+l
1543
lo43
12%3
134%
1544
Lo4h
loas
1ok
1064
lodé
1564
laab
loub
lata
1645
1045
1045
1o4b
1645
1645
1245
1545
1o45
lu#dd
lo45
Ioag
lo4b
15456
lodb
1946
lo&?
lo48
lo4dy
io5y
1251
lobe
1553
1554
1o55
1555
1555
1655
1e55
1555
lo53
1u55
155
135
1a53%
lons



~L0T-

1383

1334
1385
1335
1387
135%
1339
1592
1331

1332
1343
1394

1395
1396
1397
1248
15975
1e Qo
1401
1402

1403
1404
1435
1406
1407
1408
1409
1410

1411
iaz2
1613

1416
1415
141¢
1417
1618
1419

1420 -

1421

1422
1423
1424

L

TRANSFER P IPRT

TANSP MACxC SY_ LR p10 93154 5YT115,12,SYIGU,PFIO,SINKR,V3S
SYLAP 2SSIULN 10w 154 PF

SPLIT leaYI 15

PRICKITY 1¢

ASSIuN 3,V35,.PF

ADVALCE 1

TRANSF =R 1 SYICW
SYI1S aS58iuh 34°PF 1L, PF

TR &N SF ER P SEnR

HDM

TRANSMET UukTA TO MDY
TRANSA MACRL MUPRT o1 7 MULST+R1 7, MDLSP 4 HOERGPPAT 4517
MDPRT GATE SNF 17D LST

FEST G2 217,.PF3,MDLSP
MOER  ENTER 17,PF2
BUFER MACRD

ASSEG . B4PR,PF

PRICNKITY Ct3URFE!

PrnlunlTY PF3
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APPENDIX F

Definitions of Output for STORAGES

STORAGE: Storage block name or number.

CAPACITY: Original capacity of STORAGE block; this value is found in the
STORAGE definition statement.

AVERAGE CONTENTS: Compﬁted by accumulating the number of time units spent
in the storage for each entry made into it and dividing
by the length of the simulation.

ENTRIES: Total number of units which was placed into the storage during
the simulatdion.

AVERAGE TIME/UNIT: Calculated by accumulating the number of time units
spent in the storage for all entries made into it and
dividing by the total entries.

TOTAL TIME; Computed by accumulating the number of time units spent
in the storage for all entries made into it and dividing
by (length of the simulation X CAPACITY).

PERCENT AVAILABILITY:
Llength of the simulation) - (Total time storage was unavailable
during simulation)
{(Length of the simulation)

CURRENT CONTENTS: Number of units in the storage when the printout occurred.

MAXTMUM CONTENTS: Maximum number of units which were in the storage at any
point during the simulation.
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