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FOREWORD

This document presents results of work performed by D P Associates, Inc.,
Huntsville, Alabama, under Contract NAS8-31458 (SB420-8(a)-75-C-122) for the
George C. Marshall Space Flight Center, Data Systems Laboratory. 'echnical

coordination was through Mr. Frank Crumbley, Mr. Douglas Thamas and Mr. James

Mabry.



ABSTRACT

This report presents the simulation program of the science and engineering
data management system for Space Shuttle. 'The programming language used was
General Purpose Simulation System V (0S). The data flow was modeled from itst
origin at the experiments or subsystems to transmission from Space Shuttle.
Mission 18 was the particular flight chosen for simulation. First, the general
structure of the program is presented and the trade studies which were performed
are identified. Inputskrequired to make runs are discussed followed by identi-
fication of the output statistics. Some areas for model modifications are pointed
out. The appendices contain a detailed model configuration, program listing and

results.
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SPACE SHUTTLE DATA MANAGEMENT SYSTEM STMULATION

Introduction

The data management system for Space Shuttle is a complicated arrangement
of interconnected devices which carry several types of data simultaneously.
Understanding the interrelationships of data flowing through this system and
how actions of one set or burst of data effect the progress of other data by
analytical study is a prohibitively complicated task., When it is realized that
over four hundred Space Shuttle flights are planned, each with a similarly com-
plicated data management system, the need for simulation becomes apparent.

The objective of this task was to write a simulation of the data manage-
ment system using GPSS (General Purpose Simulation System) in such a way as to
determine possible bottlenecks, loses of information, and other changing effects
on data under alternative conditions. As a basis from which future expansion
can be made the program developed handles science and engineering data from its'
origin at the mission experiments and subsystems to transmission from one of three
signal processors onboard shuttle. Mission 18 was chosen as a representation case.
for simulation. The data generated by detached payloads and the GPC (General
Purpose Computer) were not considered.

GPSS is a discrete event simulation language which allows the programmer
to set up a model of a system with the relationships between the parts or blocks
of the model defined. Units, called transactions, ave then generated and sent

through the program. They proceed in a way defined by the model.
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Research Methodology

Assumption

All data which flows through the simulation is in bits. One unit of simu-
lation clock time is .0l hours or 36 seconds. This unit was chosen to achieve
simulation of the entire seven day (16800 time units) mission with reasonable
computer rum times and still allow sufficient resolution in the generation of
data. Thus, if an experiment has an output rate of 30 thousand bits per second
there would be 30 x 36 or 1080 thousand bits generated in one time unit. In
each time unit that data is generated a transaction is created and the data
flow associated with that time unit is assigned to the tramnsaction as a para-
meter. The transaction then enters the model. Each block in the model (shown
in figure 1) has a transfer rate associated with it which represents the handling
capacity of the block in bits. This is the amount of data the block can handle
in one time unit and is defined as a storage capacity in the program. Appendix
A gives a more detailed description of the model configuration. (The module
numbers in Appendix A correspond to the numbers in the blocks of Figures 1, 3, 4

and 5).

Experiment Schedules

A schedule of experiments from Mission 18 was used to create a tape for
input to the GPSS model. A data flow rate is associated with each experiment
so that each time unit an experiment is scheduled to be running that experiments'
flow rate 1s’put on a transaction. This data represents scientific information.
Engineering data from the experiments is generated ét a constant rate. This c¢on-
stant rate simulates monitoring and control of experiments. All data from sub-

systems are classified as engineering data. These bit rates are the sum of a
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constant rate and a rate keyed to, and calculated as, a percent of the experiment

data flow rate.

Downlink Schedule

The schedule for sending signals from the shuttle is part of the simulation
program rather than on a separate device which has to be read in, as is the experiw-
ment schedule. This inclusion is possible because the downlink availability is
considered to be cyclic on a per day basis. Therefore, only one day's schedule
need be initialized and the following days are programmed to be derived from the

first day.

Data Flow Modules

The simulation was modularized for ease in programming and documentation.
These modules are outlined in Figure 2. The first module is the creation of the
input tape and is’separate from the main program. Modules 2, 3 and 4 run conse-
cutively on the program listing with the exception that Part 3 of modules 3 and
4 are combined. The graphical output section is considered part of the downlink
schedule, module 5.

Figures 3-5 illustrate the parts of the model used in each module.

Trade Studies

Four modifications to the basic system configuration were run to obtain in-
sight into the behavior of the model. These modifications are listed in Figure 6.

The results are shown in Appendix C.




User Notes

Input Kequirements

The simulation program was written for the IBM 360 at MSFC. The job cards
necessary to access this machine and to make the experiment tape available are

shown below.

JOB CARD

// EXEC GPSSV,PARM=B

//GPSS.DIBTAP1 DD UNIT=TAPE9,VOLUME=SER=A0614,LABEL=(,BLP),
// D1SP=(OLD,KEEP)

//GPSS,DINPUTL DD *

The experiment tape contains a fullword matrix shown in Appendix D. Hach
column represents the start of an experiment. The rows are the start times (in
hundredths of hours), the experiment numbers (107 is XCN-007, 44 is XEQ-044, the
rest are XOP experiments) and the duration of the experiment respectively. A
FORTRAN program was also written to convert the experiment schedule cards given
to cards suitable for input to the tape program.

If changes in block capacities are required they can be implemented by
changing the storage definitions. Changes in the percent of data allocated to f
branches un the data flow are made in the variable definition statements. In
order to investigate the effects of changes in data rates associated with each
experiment the function definitions would be altered. The first number of each
pair of numbiers in the function represents the experiment and the second number

is the corresponding data flow rate in K bits per time period.

Qutput Characteristics

The most informative parts of output are the storage statistics. This

section lists each block that was used. The outputs are shown in Appendix B.




For the experiment and subsystem computers the average contents, entities and
average time/unit are contained in the section titled "User Chains." User
Chain 4 is the experiment computers and User Chain 16 is the subsystem computer.
In both sections "Entities" is in thousands of bits. Under the "Facilities"
section facility 50 represents the downlink availability "Average Utilization
During Total Time" is the percent of time the downlink is available during the
missions.

The amount of data lost is given under "Fullword Savevalves." Numbers 2
thru 16 correspond to the block numbers shown in Figure 1. If a block number
is not present no data was lost at that point. The contents are in thousands
of bits.

The blzek counts at the beginning of the output section are keyed to the
program liéting and give the number of transactions which have entered a pro-
gram block (a line of code in GPSS is called a block, these blocks are not the
same as blocks in the model).

The graphical output gives a representation of the status of various model
blocks at 6 hour intervals. The graphs for experiment and subsys;em RAU and I/0
blocks as well as the KU Band signal processor block represent maximum contents.
The other graphs represent current contents. These current contents blocks will
not show any data unless it is being deilayed at the block no matter how much data
has gone through. This is because any data that goes into a block and is not de-
layed will immediately leave that block and since the graphs are made at the end

of the time unit, nothing will appear as current contents (See Figures 7 thru 15).



Module

1

SPACE SHUTTLE DATA SYSTEM SIMULATION
PROGRAM MODULES

DescriRtion

Experiment Data Input (Experiment Science Data and
Subsystem Engineering Data).

Experiment Science Data
Part 1. Experiment to L/O
Part 2. 1/0 to Computer. Computer to I/0 to
Payload Data Interleaver to transmit.
Part 3. I/O to KU-Band or V. R. Rec.
Part 4. Experiment to KU-Band or H. R. Rec.

Experiment Engineering Data
Part 1. Experiment to I/0
Part 2. 1I/0 to Computer. Computer to I/O to
Payload Data Interleaver.
Part 3. Payload Data Interleaver to transmit,

Subsystem Engineering Data
Part 1. Subsystem to I/0
Part 2. I/0 to Computer. Computer to 1/0 to
Payload Data Interleaver.
Part 3. Payload Data Interleaver to transmit.

Downlink Schedule

Figure 2
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MODIFICATIONS TO BASIC DATA SYSTEM CONFIGURATION

Modification 1: Capacity of high rate recorder
increased by 257%.

Modification 2: Capacities of experiment and
subsystem computers increased by 50%.

Modification 3: KU-Band Signal Processer failure
50 hours into mission.

Modification 4: Competing requirement for Downlink

resulting in 104 decrease in Downlink availability.

Figure 6
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Model Modification

In order to make sensitivity runs it is necessary to change certain program
statements. This can be done in many cases in the same compilation since GPSS
allows certain changes to be made and the program to be then run again.

For modification one (Figure 2) the storage capacity of the high rate recorder
was changed in the storage definition card, statement 229. For modification two,
storage definitions for 4 and 16 were increased 50% to represent a corresponding
increase in computer capacity. In order to fail the KU Band signal processor in
modification three, it was necessary to add a section that would generate a trans-
action when failure occured and fill the KU Band thus preventing any actual data
from entering. Modification four required changing the initial cards in module 5.

The time span for each acquisition was reduced 10%.

21—
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Appendix A

SYSTEM MODULE I/0 CONFIGURATION

Module Configuration

1 Experiment
e Science Data
e Inputs: None
® Outputs: Compiled from mission schedule.
® 95 percent direct transmission.
e 5 percent transmitted to RAU.

e Engineering Data
e Inputs: None
e Outputs: Transmitted to RAU. Rate 3KBPS.

2 Experiment RAU
® Science Data
e Inputs: From Experiment at rate compiled from
mission schedule.
e Outputs: Transmitted to Experiment 1/0 at 1MBPS.

e Engineering Data
o Inputs: From Experiment at 3KBPS.
e Outputs: Transmitted to Experiment I/0 at 1MBPS.

3 Experiment I/0
o Science Data
e Inputs:
e Experiment RAU at 1MBPS,
o Experiment Computer at BKBPS.
e Outputs:
e Experiment Computer at 8KBPS; thru Experiment I/0
to Payload Data Interleaver at 8KBPS.
e ToVariable Rate Recorders (Downlink not available)
or to FM Signal Processor (Downlink available, KU
BAND Signal Processor not available) or KU BAND
Signal Processor (Downlink available) at IMBPS.

-23-
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Module Configuration

o Engineering Data
e Inputs:
e Experiment RAU at 1MBPS.
e Experiment Computer at 1MBPS.
e Outputs: Payload Data Interleaver at 1MBPS.

4 Experiment Computer
e Science Data
e Inputs: Experiment I/0 at 8KBPS.
e Outputs: Experiment I/O at 8KBPS.

e Engineering Data
e Inputs: Experiment I/0 at 8KBPS.
e Outputs: Experiment I/0 at 8KBPS.

5 : High Rate Recorders
o Scilence Data
e Inputs: Experiment at rate compiled from mission
schedule,

e Capacity: 30MBPS input; 36,000 M bits total.
e Outputs: KU BAND Signal Processor at 30MBPS.

e Engineering Data

N/A
o Variable Rate Recorders
: ’ ® Science Data
R ' e Inputs: Experiment I/O.

e Capacity: 30MBPS input; 36,000 M bits total.
e Outputs: KU BAND Signal Processor at 30OMBPS
or FM Signal Processor at S5MBPS.

e Engineering Data
N/A
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Module

10

Configuration

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

e Engineering Data
e TInputs:
e Experiment I/0, Subsystem I/0 at 64KBPS.
o Payload Signal Processor (omit).
e Outputs: DACBU at 64KBPS.

DACBU

® Science Data
e TInputs: Payload Data Interleaver at 64KBPS.
e Outputs: Network Signal Processor at 64KBPS.

e Engineering Data
e Inputs:
" @ Payload Data Interleaver at 64KBPS,
e GPC IOB (omit).
e Outputs:
® Loop Recorder at 128KBPS. ;
¢ Network Signal Processor at 128KBPS.

Loop Recorder
® Science Data
N/A

o Engineefing Data
e Inputs: DACB at 128KBPS. v
e Outputs: FM Signal Processor at 128KBPS.

FM Signal Processor

® Science Data : v
e Inputs: Variable Rate Recorder at 5MBPS.
e Outputs: Ground at 1MBPS,

® Engineering
e Inputs: Loop Recorder at 128KBPS.
e Outputs: Ground at 1MBPS.
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Module Configuration

11 Network Signal Processor
e Science
e Inputs: DACBU at 64KBPS.
e Outputs: Ground at 96 or 192 KBPS or KU-BAND Signal
Processor at 192KBPS.

o Engineering
e Inputs: DACBU at 192KBPS.
e Outputs: Ground at 96 or 192 KBPS or KU-BAND Signal
Processor at 192KBPS.

12 KU-BAND Signal Processor
e Science Data

e Inputs:
e Experiment at rate determined by mission schedule.
e High Rate Recorders at 30MBPS.
® Variable Rate Recorders at 30MBPS,
e Network Signal Processor at 192KBPS.

e Outputs: Ground at 30MBPS.

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

13 Subsystem
® Science Data
N/A

e Engineering Data
e Inputs: None
e Outputs: RAU at 3KBPS plus 10 percent of experiment
data rate compiled from mission schedule.

14 Subsystem RAU
® Science Data
N/A

e Engineering Data
e Inputs: Subsystem a 3KBPS plus 10 percent of éxperiment
data rate compiled from mission schedule.
e Outputs: Subsystem I/O at 1MBPS. '
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Module

15

16

Configgration

Subsystem I/0
® Science Data
N/A

e Engineering Data
e Inputs:
e Subsystem RAU at 1MBPS.
e Experiment Computer at 8KBPS.
e Outputs: :
e Experiment Computer at 8KBPS.
e Payload Data Interleaver at 1MBPS.

Experiment Computer
® Science Data
N/A

e Engineering Data
e Inputs: Subsystem I/O at 8KBPS.
e Outputs: Subsystem I/O at 8KBPS.
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Appendix B

- 03

VERSION

s & 2

ses8s GPSS V
eos 1M PROGKAN PRODUCT 5734-XS52 (VIM3]} e02

R EALLOCATE COM, 59500
REALLUCATE BLOy 750+ VAR, 51
REALLGCATE FACo5045T0s255L0Gs1eFSV

-QZ-

+500,8VR1+CHA(20,TAB,1

Program Listing

STATEMENT
NUNMBER
1

2
3




BLOCK
NUMBER

e

5. 0C  OPERATION k.BoC.D.EvF;GyH'I CUMMENTS
SIMULATE 25

l’t..‘#‘##OO#9.####0#3.t#ﬁ#k@#ﬁﬁ####‘####ﬁ##ﬁ#&ﬁ###306‘0#0&‘######‘#3##‘
"’#00000000#0#00030##‘0##3#8°°¢0§###0#00000#‘°00#Ob#t##h#&#b#t‘#’ﬁ###t'

b d F T
£ 3 4 Sh
e D. P. ASSOCIATES, INC. s
[T} ) o8
o3 ) SPACE SHUTTLE DATA SYSTEM SIMULATION b
o8 s
o - P

030‘00‘#‘0.‘##.03.&#0.0tt###.0.#30#‘0‘0’#‘0‘0#00.##3‘0'90#000#..#.0'0000

)&0.“‘.‘#0.06‘00#‘#0#O‘t‘ﬂ&ﬂ0030#00‘0‘09.00#O“O‘O.".“##.‘##.#O.b'#bt

M
¢ HMACRO DEFINITION FOR TRANSMISSION OF ALL DATA TO NEXT UNIT
.
TRNSA STARTMACRO
$A GATE SNF- - #o4HC
TEST LE H#0,PF 3¢ HE

#F ~  ENTER HoPF3
BUFFER )
LEAVE 4By PF3
TRANSFER WHG
ENCMACRD

’ N
e MACRO DEFINITION FUR TRANSMISSION OF PART DATA TO NEXT UNIT
e HA UTRNSP MACRU) = HE (TRWSA MACRO) '
e NF (TRNSP MACRO) = #A (TRNSA MACRO)
* 4H (TRNSP MACRJ) = #F (TRNSA MACRO)
TRNSP STARTMACRO
A ASSIGN KB o HC ,PF
SPLIT 1,40
CPRIORITY  HE
ASSIGN 3,414P
ADVANLE T
C TRANSFER . o#F
%0 ASSIGN 304G, PF
TRANSFER  oFH
ENCMACRO

L N A B A

dAITA STARTMACRO

oA PRIORITY

QUEUE
ADVANCE
DEPAKT
TRANSFER

ENDMACRO
»

MACRO DEFINITION FOR DELAY TRANSMISSION TO NEXT UNIT
MA (WALTA MACKU)} = MC (TRNSA MACRD)
#D (WAITA MACRO) = #A (TRNSA MACROI}

48

2L, PF3
1
HCoPF3
oD

e  MACRD DEFINITION FOR TRANSMISSION OF ALL DATA TO SIGNAL PRUCESSOR

THITA STARTHACRD

s

STATEMENT
nuBbER

e ST T e S TR 8 7 S A

R R e



WIS B s ARIRAERT T oy

RA GATE SNF - #B,#C 59

TEST GE 4D, PF3, 4E : 60

ENTER #B,PF3 . 61

BUFFER 62

LEAVE #B4PF3 ' 63

: TERMINATE 64
s 'ENDMACRO 65
; g ) (1)
! & MACRO DEFINITION FOR TRANSMISSION OF PART DATA TO SIGNAL PROCESSOR o7
- ®  NA (TMLTP MACRO) = ME (TMITA MACRO) , 68
5 . : _ 69
i TNITP STARTMACRO : 70
L NA ASSION B #C PF ' 11
b SPLIT 1,40 : 72
fol ASSIGN 3,8F, PF ) 73
£ TRANSFER o HE 74
» ENOMACRO ‘ 75
P : ) ’ 75
! ® MACRO DEFINITION FOR TRANSMISSION OF ALL DATA TO V. R. RECOROER 77
» o B ] 76

RECDA STARTMACRO 7y

A ASSIGN S,PF3PF : 80

GATE SNF  HB,HC : 81

TEST GE HD ) ¥E o NF ; : . e e : 82

ENTER HB o HE 43

TRANSFER  o4NG 84

ENDMACRO 85

i i . S V 86
oy e MACRD DEFINITION FOR TRANSMiSSION OF PARY DATA TU RECORDER : 67
g . _ _ 83
co b RECDP STARTMACRO 89
: - #A ASSIGN #B,4C4PF S 90
_ ENTER #0, HC , : 91

P ASSIGN HE,#J ,PF : : 92
| SAVEVALUE #I, NG 93
f ; ASSIGN 3,4F 94
R : TRANSFER  o#M 95
S ; ENDNACRO 9o
L e 97
S ¢ MACRO OEFINITIUN OF RECORDER DUMP, ALL DATA . 98
3 " e 59
: DUMPA STARTMACRO ' T 160
7 GATE U 50,48 T 161

TEST GE #E,PF3, #F : 103

LEAVE 4G, PFS 10é

TRANSFER  ,#H 105

; . ENDMACRO 106

'Y 107

® MACRO OEFINITION OF RECORDER DUMP, PART DATA 108

. o o 109

DUMPP STARTMACRO v L o 110

VA ASSIOH #B o HC ¢PF , 111

~ SPLET 15384 S e 112

PRIORITY WD ; 113

ADVANCE #E 114

ASSIGN 3,41, PF 115

e R S e e SRR P S AT . . e




oy

TRANSFER o KF 116

4J ASSIGN 3446 ‘ 117

LEAVE HH,PF5 : 1186

' - ENDMACRO : : 119

' JUMPL STARTMACRO , 120
TRANSFER o HA 121

ENDMACRO ' : 122

. 123

*  MACRO DEFINITION FOR DELAY TO NEXT DOWNLINK 126

* 125

OLAYLl STARTMACRO : 126

AA PRIORITY  #B 127

: , - 'ADVANCE Vs ' 128
P TRANSFER ~ o#C 129
o ENDMALRD 130
® 131

® MACRO DEFINITION FOR DELAY ONE TIME UNIT IN RECORDER DUMP , 132

. - 135

DLAY2 STARTMACRO. 134

¥A PRICKITY #B ' 155

ADVANCE ‘1 136

TRANSFER o8¢ 137

ENDMACRO 138

. N [ » . l3:’

: P *  MACRO DEFINITION FOR RECORDING DATA LOST AT RECORDERS 140
. : 141

i “ LOSED STARTMACRO 142
| #A  SAVEVALUE #B+,PF3 143

s TERMINATE 164

B ENDMACRO 145

* ’ 1646

* MACRO DEFINITION FOR COMPUTER LOAD ROUTINE, PART 1 167

L] i 148

COMPA STARTMACRO . 149

1A TEST GE HB.PF3,8C 150

ENTER ¥D,PF3 151

ME LINK HO,FIFD ~ 152

ENDMACRO 153

. 154

& MWACRO OEFINITION FOR COMPUTER LOAD ROUTINE, PART 2 155

. S e L 156

COMPB STARTMACRO - 157

¥A - TEST G #B o Oy HC " 158

"~ ASSIGN 4y 4B, PF ‘ : 159

SPLIT 1,40 ' o 160

; ENTER ME, 8B 161
L TRANSFER RF ; , 162
. %0 ASSIGN JeHG, PF lo3
! ENOMACRO ; 164
; . . 165

! . MACRO DEFINITION FOR COMPUTER LOAD ROUTINE, PART 3 §e?
» : 6

; COMPC STARTHMACRO 163
§ : A SPLIT le48 - lo9
k‘ QUEUE e ' 170
& SELLF *C 1

b . DEPART AL _ 172



TETYOLTVRORESE S hitahiad b DR B

40 UNLINK
JSPLIT
RELEASE
TERMINATE

ENDMACRDO
*

g MACRO DEFINITION FOR COMPUTER LOAD ROUTINE, PART 4

»
COMPD STARTMACRO
EA SEIZE
BUFFER
TEST €
RELEASE
: TERMINATE
B ¥0 TEST L
P ASSIGN
TRANSFER
NE ASSIGN
ASSIGN
RELEASE
SAVEVALUE
LINK '

ENDMACRD
.

& MACRO DEFINITIGON FUR COMPUTER LOAD ROUTINE, PART 5

*

HCo HE 1
148F
#C

48

PF3+#Co#D

#o

NC+PFI,HE

3oH4F 4 PF
14
3,4H,PF
2+H#1,PF
£33 :
HJ,PF3
#osLIFOD

9 COMPE ST ARTMACRO
SR KA SAVEVALUE #B.PF3
f SAVEVALUE #L,PF2
L SAVEVALUE #HD,PF3
et TERMINATE
o ENDMACRO
L
he ,
‘ * EQUATE STATEMENTS
» -
:RAUEX EQU 245
10EXP EQU 3,5
= CPUEX EQU %S
L ‘ HRREC EQU S¢S
, VRREC EQU 645
POINT EQU Te$
o : DACBU EQU ByS
: . : LMREC €QU 9¢5
; FMSIG EQU 1Ce S
NdSIG EQU 11.$
AUSIG EQU 12,5
RAUSU EQU 1448
10sus EQU 15,5
1645

L CPUSU EQU

2 STORAGE
3 STORAGE
3 STORAGE
5 STORAGE

Emﬂwwmmmﬁwwwwwwqwmu%“WFW PR
AR N e

®  STORAGE OEFINITIONS

36000
36200
288
36000000

18 R T R R AR e S T T e

173
174
175
176
177
178
179
180
181
182
183
154
185
166
187
1808
139%
190
191
192
193
194
195
196
197
198
199
2C0
201
202
203
2Cé
205
2Co
207
2G8
203
2106
cll
212
213
¢lé
215
216
17
213
219
240
221
222
223
224
225
226
227
228
229



STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STOKAGE
STORAGE

36000000
2304
4608
4608

36000
6912

1C30000
36000
36000
288

¢ VARIABLE STATEMENTS

1 VARIABLE
2 FVARIABLE
3 - VARTABLE
4 VARIAOLE
5 VARIABLE
6 VARIABLE
7 VARIABLE
8 VARIABLE
9 VARIABLE
po 11 VARIABLE
P 12 VARIABLE
1 13 FVARIABLE
3 14 FVARIABLE
}», 1s FVARIABLE
g 16 VARIABLE
- 17 VARIABLE
9 18 VARIABLE
19 VARIABLE
20 VARIABLE
22 ,VARIABLE
23 VAKIABLE
; 24 VARIABLE
. 25 VARIABLE
‘ 26 VARIASLE
! 27 "VARLABLE
: 28 VARIABLE
. 29 VARIAoLE
: 30 VARTABLE
; 31 VARIABLE
P 32 VARIABLE
b 34 VARIABLE
: 35 VARIAGLE
: 36 FVARIABLE
b 37 FVARIASLE
B 41 VAR [ABLE
LR 62 VARLADLE
' 43 VAR IABLE
USRI % VARIABLE
P o5 VARIABLE
Pl 46 VARIABLE
b 87 VARIABLE
ST %8 . VARIABLE
A 49 VAR TABLE
E ‘ 50 VARLA5LE
| A ]
TR WS ooy

PFe~1

PF3e,95%.5

X23-PF3

PF3-X23

X50-C1
(264G0OPF3)¢MX2L 1,PF&)
X21=-PF3

PF3=X21

PF3~-PF4

X25-PF3

PF3-X25

PF3¢,05%.5
PF3¢,50¢,.5

PF3%,10+.5

PFl-1

PF1l ¢l

Clel?

MX2(1,1)-%00
MX2(1,PF1)=-MX2(1,V16)

PF3-R2

PF3-R3

PF3-R%

PF3-RS

PF3-R6

PF3-R7

PF3-R8
PF3-RY
PF3-R10
PF3-R11
PFI-R12
PFI-R14
PF3-R15
$5/10C0000+.5
5671000000645
PE3-PFL0

160 *NSPLOTA
130+NSPLOTA
160+NSPLOTA
1S0+NSPLOTA

- 220eNSPLOTA
© 250+NSPLUTA

260eNSPLOTA
310eN$PLUTA
340+ NSPLGTA

230

231

232
233
236
235
230
237
238
239
240
&4
242
243
24d
245
246
el
245
249
250
251
252
253
256
255
256
227
258
259
260
261
262
£63
264
205
260
267
2638
269
270
271
¢72
273
274
715
276
217
Par
19
280
281
282
253
284
2585
26o



T

B %

3
ro
3
-
i
y:
y

. RS R N WY W

[=)

-
e

L
.V

13

;klk

16
17
18

19

20
21

22
24

25
2h

FUNCTIGN DEFINITIONS

2 20K

DATA FLOW RATES FOR EXPERIMENTS
FLOW . FUNCTION.  PF2,09
1,864C/74,1080/5,108C/6,86640/7,48640/8+360/124309/44,36000/107,18000
. DATA FLOW RATES FOR SUBSYSTEMS
FLOW1 FUNCTION PF2,09
1»0/744108075,0/6,0/7¢8640/8,0/12+0/%4+36000/107,18000
. .

...?0.‘.‘#90&&8‘b#0#0"t“...‘....O'.‘O“....‘.....‘0.‘........“....'..

oo . L 1
¢ MDDULE 2. EXPERIMENT SCIENCE DATA e
e ; e
.. ..

SO EOPEUROOIELILHNEOREOOVRENOSCVOC OBV OOREERSCIEEESESSE OIS 00000 0SS RSS
E

® PAKT 1. EXPERIMENT TQ 1/0

.

. INPUT EXPERIMENT DATA FROM JOBTAPE
.

JOBTAPE JosTAL,5EQ1,730

SEQL ASSIGN 4 PF3,PF
TEST LE PF&,0,8LITZ
TERMINATE

BLITZ ASSIGN 3,FNSFLOW,PF

TRANSFER LU0P1
UNITS ADVANCE 1

LOOP1 SPLIT 1,8iK1
LOGP 4PF,GNITS
TERMINATE
. INPUT FOR EXPERIMENT SCIENCE DATA, PART &
BLK1  SPLIT 1,SECTS
. INPUT FOR SUBSYSTEM ENGINEERING DATA
SPLIT 1,MOD L4
[
®  EXPERIMENT RAU
L J
RAU  ASSIGN 3,V13 ,PF
. TRANSKIT ALL DATA TO EXPERIMENT RAU
TRNSA MACRO RAUSGe2oWAIT2,K2,PART2,RAUEN, IOSEG

RAUSG GATE SNF 2yuAlT2 :
TEST GE R24PF3,PART 2

JAUEN ENTER 2,PF3
BUFFER
" LEAVE 2,PF3 ,
TRANSFER »I0SEG : -
* TRANSMIT PART DATA TO: EXPERIMENT RAU
TANSP MACRO PART2,10,R2,MOVP2412,RAUSGyPF10,RAUEN,V22
PART2 ASSIGN 1CoR2,PF }
SPLIT 1.M0VP2
PRIGRITY 12 .
ASSIGN 3,V22 4PF
ADVANCE ? S

TRANSFER ¢RAUSG
MOVP2Z ASSIGN 3yPF10,.,PF

287
28s
289
290
291
292
293
296
295
296
¢yl
298
299
30C
301
302
203
30«
305
3Co
307
33
309
310
311
312
313
314
315
slo
3117
318
319
320
321
I
323
326
325
320
327
328
328
324
328
325
348
348
329
330
330
330
330
330
330
330
330




T

STRYT

27,

28
29 .
30
31

32

"33
34

35

36

37
38

39
40

42

43

44
45
46

47

43
49
50
51
5
53
54

55
56

57

58

60

TRANSFER fRAUEN
i DELAY TRANSHISSION ONE TINE UNIT
AAITA HACREG sALT271152,RAUSG
AALT2 PRIORLITY 11
QUEUE 2+PF3
ADVANCE 1
DEPART 2sPF3
TRANSFER WRAUSG

L ]

o  EXPERIMENT 1/0

&

° TRANSMIT ALL DATA TGO EXPERIMENT 1/0
TRNSA NACRG ICSEGe3,WAIT3,R3,PART3, IDENToSPLT3
T0SEG GATE SNF  3,WAIT3

TEST GE R3,PE3,PART3
I0ENT ENTEK 3,PF3
BUFFER
LEAVE 3.PF3
TRANSFER  ,SPLT3
» TRANSMIT PART DATA TO EXPERIMENT /0

TRNSP MACRU
PART3 ASSIGN

PﬁR73v100R3'HGVP3cl6vIDSEG'PF10'XQENT va3
1CR3,.,PF

SPLIT 1,M0VP3
PRIORITY 16
ASSIGN 34V23,PF
ADVANCE 1
TRANSFER + 10SEG
MOVYP3 ASSIGN 3+sPFE104PF
TRANSF ER v 10ENT
d DELAY TRANSMISSION ONE TIME UNIT
MAITA MACRG WAIT3415+3, I05SEG
WALIT3 PRIORITY 15 R
QUEUE 3,PF3
ADVANCE 1
DEPART 34PF3
TRANSFER = o1OSEG
SPLT3 SPLIT 1,EXCPU
. PERCENT uF DATA TRANSMITTED VIA KU OR FM PRUCESSOR
ASSIGN 34V1kPF
TRANSFER ~ 4DOWNG

]

* PART 2, 1/0 TO COMPUTER., COMPUTER TO PAYLOAD DATA INTERLEAVER TO

. TRANSMIT

»
hd EXPERINENT COMPUTER
[ ] N

* PERCENT OF DATA TRANSMITTED THRU COMPUTER
EXCPU ASSIGN 3.V15,PF

TEST L - PE3,1,5CCPU
ASSIGN 3rlyPF

.

» TRANSHIT DATA TO EXPERIMENT COMPUTER
CONPA HACRD SCCPU R4 FUURB, 4y FOURA
SCCPU TEST GE R&,PF3,FOURB
‘ ENTER 4oPF3
FOURA LINK 4oFIFT

LONPY MACRD

- ardli

FOURB sR4yFOURC s FOURD y4 o FOURAL VY

330
33:
3z
232
332
33¢
332
332
335
334
335
230
337
337
3517
3s?
337
337
337
EEY )
339
339
339
333
339

as

339
359
339
333
340
3¢}
341
34}
34}
34l
34}
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
353
358
358
359



o 00 00
ur S~ W

o8

99

100
f 1c1
L1092
123
o 1Ch
105

hﬂgﬁg&&ﬁuﬂﬁmmmmmm~<m

FOURSB

FOURD
caMPC
FOURC

FOURE

CONPD

" BUFF&

 FOURG

FOURH

COMPE
FOURF

TEST &
ASSIGN
SPLIT
ENTER
TRANSFER
ASSIGN
HACRU
SPLIT
QUEUE
SEIZE
DEPART
UMLINK
SPLIT
RELEASE
TERMINATE
MACRO
SEL1LE
BUFFER
TEST E
RELEASE
TERMINATE
TEST L
ASSIGN
TRANSFER
ASSIGN
ASSIGH
RELEASE
SAVEVALUE
LIMK
MACRD
SAVEVALUE
SAVEVALUE

. SAVEVALUE

PA

[N 2K BE J

TRNSA
PDPRT

PAYEN

-4

TANSP
P LECT

TRYLY

WAITA

TERMINATE

YLOAD DATA

R4y Qy FOGURC

44R4GyPE

1,FJQURD

44R4

»FOURA

FLURC sFOURA 2%y FOURE «FOURF,BUFF4
1FOURA

&4

4

4
44FDURF 1
1,8UFF4

4

BUFF4 o4y X21 ¢ FOURGyFOURH VB FOURE yVT9X2044~
4

PF3,%X21yFOURG
4

X21sPF3,FOURH
3,VB8,PF
+FOURE
34V7,PF
2+X20,PF

4

L-,PF3

4o LIFD

FGURF 921420 94+
21,PF3

2C,PE2

44,PF3

INTERLEAVER

TRANSHIT ALL DATA TGO PAYLUAD DATA INTERLEAVER

MACRG
GATE SNE
TEST GE
ENTER
BUFFER
LEAVE
TR ANSFER

PDPRr071“ATE7IR71?iECTvPAYENvDACSG
7;‘ATE? N
R7+PF3,PL1ECT

T.PF3

T4PF3
+DACSG

TRANSMIT PART DATA TO PAYLOAD DATA INTERLEAVER

MACRD
ASSICGN
SpLiY
PRIOKITY
ASSIGN
ADVANCL
TRANSFER
ASSEUN
TRA%SFER

MACRD

PlﬁC?p10.R7,TRVL?.l6.PDPRT,PF10,PAYEN.VZ7
1CR7:PF

¥ ,TRVLY

1¢&

34V274PF

1

sPDPRT

3,PF10.PF

+PAYEN

DELAY TRANSMISSION ONE TIME UNIT

HATE7i1517,PDPRT

359
359
359
359
359
359
300
300
306D
360
360
360
306G
300
360
361
36l
361
301l
361
361
361
361
361
361
361
361
301
30l
3862
362
362
362
3062
363
364
365
36b
367
367
3e?
367
367
307
307
368
309
369
369
369
EX-T)
369
369
363
389
370G
371



106
107
103
129
1190

111
112
113
114
115
lle

117
118
119
-120
121
Lo 122
123
124

125
1co
127
123
129

130

131
132
133
134
135
1306

137
133
139
140

WATE? PRIORITY 15

QUEUE T+PF3
ADVANCE 1
DEPAKT T4PF3

TRANSFER sPDOPRT

DATA ACGUISITION CONTROL AND BUFFER UNIT

L R N BN ]

TRANSMIT ALL DATA TO DACBU
TRNSA MACRD DACSG .3 ,NATE84R8,PIECB, DACEN,KUSND
DACSG GATE SNF 8yWATESB
TEST GE RE+PF3,PIECS

DACEN ENTER 8,PF3
BUFFER
LEAVE 8,PF3
CTRANSFER  +KUSND
. TRANSMIT PART DATA TO DACBU
TRNSP MACRO PIECS ,40,R8 s TRYLB,16+DACSGePF10,DACEN,V28
PIECS ASSION 1C,R8 ,PF
SPLIT 1,TRVLS
PRIORITY 16
ASSIGN 3,V28,PF
ADVANCE 1
TRANSFER  ,DACSG
TRVLS ASSIGN 3,PF10,PF
TRANSFER  oDACEN
* DELAY TRANSMISSION ONE TIME UNIT
WAITA MACRG WATEB 41548, DACSG
WATES PRIDKITY 15
~ QUEUE 8,PF3
ADVANCE 1
DEPAKT 8ePF3
TRANSFER ~ 4DACSG
*
. DORNLINK AVAILABLE?
L
GATE U 50,SPILS
E
e KU-BAND
L
. TRANSHIT ALL DATA TO KU-BAND

TMITA MACRL KUSKND 9 12sNYSND,RI2ySUML2
KUSND GATE SNF 12y NSSND
TEST 6t K12,PF3¢5UM12

ENTEK 12,PF3

BUFFER

LEAVE 12,PF3

TERMINATE
4 TRANSMIL PART DATA TO XU~BAND
THITP MACRO SUM12,10sR129NSSND¢KUSND,V32
SUM12 ASSIGN 1C,R12,PF

SePLIT 1 eNSSNO

ASSIGN 34V32,PF

TRANSFER +RUSKD

L4 NETWURK S IGNAL PRUCESSHH

371
371

374
375
270
37>
37>
370
370
376
370
377
3738
373
37>
313
378
378
376
373
378
379
35¢
363
35C
380
38¢
300
3l
398¢
303
Y-
385
3do
287
338
309
2089
38y
389
389
389
389
390
vl
361
3%1
291
391
3v2
393

S



* o RALEDLT

&  TRANSMIT ALL DATA TO NETWORK SIGNAL PROCESSOR 395

; TMITA MACRG NSSND ¢11+SPIL8,R11,SUM1] 390
141 NSSND GATE SNF 11,5PIL8 395
142 TEST GE R11,PF3,5UM11 : 3%0
163 ‘ENTER 11,PF3 396
144 SUFFER ; 396
145 LEAVE 11,PF3 395

Ll 146 TERMINATE 396

s TRANSMIT PART DATA TO NETWORK SIGNAL PROCESSOR 397

TMITP MACRD SUMLII10sR11o5PILBsNSSND,V31 398

147 SUM11 ASSIGN 1C+R11,PF 398

. 1438 : SPLIT 1,5PIL38 398
149 ASSIGN 3,V31,PF 398
150 TRANSFER +NSSND , s 398
15i SPILS SAVEVALUE 6+,PF3 399

~ . . 4¢C0

& PART 3, I/0 TD KU~-BAND OR V.R. RECORDER - «Gl

] E 402

b . DOWNLINK AVAILABLE? 4C3

' ° 404

152 DONN4 GATE. U 5C ¢ VRREC 405

8 . b R 4Co

i ®  KU=BAND e g7

L4 400

» : & TRANSMIT ALL DATA TO KU-BAND ; 409

S THITA MACRD KUSEG 12 VRREC9R12,PRTI2 410
153 KUSEG GATE SNF  12:VRREC 410

7154 TEST GE R12,PF3,PRT12 %10
£.155 ENTER 12, PF3 410
0158 - 'BUFFER ° : i 4l1C

157 LEAVE 12,PF3 ‘ : 410

158 TERMINATE 410

. TRANSMIT PART DATA TG KU-BAND : ‘ 411

TMITP 'MACRD PRT12,109R12,VRREC yKUSEGyV32 : 12

159 “PRT12 ASSIGN 1C4R12,PF : 412

© 160 SPLIT . . 1,VRREC 41z

‘161 ' ASSIGN 3eV32,PF 412

162 TRANSFER +KUSEG 412
L * . 413
®  Ve.Re RECORDER . 414

'y ) : 415

. TRANSMIT ALL DATA TO V.R. RECORDER 416

o RECDA MACRD VKREC +6sLOSEG R64PF3PARTE,DUNPE 17
103 _ VRREC ASSIGN 5,PF3,PF . 17

164 , GATE SNF  6,L0SE6 ‘ 417

165 ' TEST GE R69PF3,PART G S 417

ile6 : ENTER 6,PF3 , o 17

167 L - TRANSFER »DUMP 6 417

ot . TRANSMIT PART DATA TO V.R. RECORDER, LDSE PART DATA 418

T RECOP MACRO PARTO »10sR6+6 91 1:PF10¢PF11oDUMPE 464+,V26 419

168 PARTS ASSIGN 10,R6¢PF 419

69 . ENTER 6:R6 419
70 , ASSIGN 11,V2 6,PF 41y
71 SAVEVALUE 6+,PF11 419

72 y ASSTGN 3,PF1C 413
it CTRANSFER  LUMP6 ' “ly
; ; 426

st e R L e e R T




4 DUMP V.R. RECORDER TGO {1} Ki-BANDs {2) FM SIGNAL PROCESSOR 421

s ; . 422

® DUMP ALL DATA TO KU-BAND 423

_ JUMPA RACRO DUMPS s DLAY6 s 12, DNP6AR124PTAL2¢6,KUSEG 424
174 DUMPS GATE U S5C DLAYS 4264
175 GATE SNF 12,DMP6A 424
176 TEST GE R12,PF3,PTAL2 424
177 ; LEAVE 64PF5 424
173 TRANSFER +KUSEG 424

: .. DUMP PART DATA TU KU=BAND 425

: DUMPP MACKO PTA12+10sR12¢4y0sDMPOASPFL10,69V32,MOVI2 . 420

175 PTAl2 ASSIGN 1C4R124PF 426

L. 180 SPLIT 1.M0V12 ’ “26
181 PRIGRITY 4 420
P18 ADVANCE ] 426
153 ASSIGN 3,V32,4FF 4¢o
184 TRANSF ER +DMPOA 420
1y5 MOV12 ASSIGN 3,PF10 425
186 LEAVE 61PF5 420
JUMP1 HACRG KUSEG 421

187 TRANSFER +KUSEG 4217

. DUMP ALL DATA TO FM=-BAND )

‘ DUMPA HACRG DMP 6A s DLAY6 510+ DLAGAJR10sPTAL2 96 sFMSEC 423

1568 DMP6A GATE U 50, DLAY® 429
139 GATE SNF 1C+DLAGA 449
190 TEST GE R10,PF3,PTAL2 «29
191 LEAVE 64PF5S 429
152 TR ANSF ER +FMSEG : Lcd

» DUMP PART DATA TO FM BAND 430

JUMPP MACRO PTAL0 +10,R10,4¢1sDUNP6,PF10+64V34,HOVOG 431

193 PTAIC ASSIGN 16+R10,PF 45l
194 SPLIT 1,M0V06 o i 431
195 PRIORITY = & , 431
196 ADVANCE 1 431
197 ASSIGN 3,V34,4PF ‘ 431
198 TRANSFER ~ +DUMP6 ’ 431
199 NMOVO6 ASSIGN 3,PF10 431
260 LEAVE 64PF5 - ; @31
o JUMP1 MACRO FMSEG : 432

P 201 TR ANSFER »FMSEG ‘ , 432
P . DELAY UNTIL DCWNLINK AVAILABLE ' 433
! DLAY1 MACRD DLAY6 »3+DUMPO ’ 434
‘ 202 DLAY6 PRICORITY 3 . 434
203 ADVANCE Vs 43%
204 TRANSF ER DUMP6 ~ 434

. DELAY ONE TIME UNIT : : 435

, DLAY2 MACRO DLAGA »14DUMPSE 436

2GS DLAGA PRIORITY 1 430
206 ADVANCE 1 436
2017 TRANSFER +DUNPS 436
s . 437

® F.M., SIGNAL PROCESSOR 439

. 7 ©39

® TRANSMIT ALL DATA TO F. M. SIGNAL PROCESSOR 440

* : s 44

o TMITA MACRG FHSEG910,0UMPERI0OPRTLO 442
208 FMSEG GATE SNF 1C, DUMPS G4c

T R R R



209 TEST GE R10,PF3,PRT10 462

210 ENTER 1C.PF3 G442
211 BUFFER 462
212 LEAVE 10,PF3 . 442
213 TERMINATE 442

i . TRANSMIT PART DATA TU F.M. SIGNAL PROCESSOR w43

: TMITP MACRD PRT10.10,R10,DUNP6sFMSEG,V30 444
214 PRT10 ASSIGN 1C,R1C,PF Ghe
) §-1 SPLIT 1,0UMP6 444
i 216 ASSIGN 3,V30,PF bbb
Po217 TRANSFER +FMSEG , 444
; : ¢  RECORDEK FILLED, DATA LODST ( IN SAVEVALUE 6} . %3
P18 LOSE6 SAVEVALUE 64,PF3 440
P19 TERMINATE 447
: * . 445
: o PART 4. EXPERIMENT TO KU-BAND OR HoR. RECORDER : L4y
: J o 450
2 * %51
! . DGWNLINK AYAILABLE? 452
' * 453
t 220 SECT4 ASSIGN 34V2,PF ‘ 454
221 GATE U- 50 4HRREC ; : 455

» C | : 456

&  KU-BAND SIGNAL PROCESSOR 457

. 538

» TRANSMIT ALL DATA TO KU=-BAND 459

TMITA MACRG KUSTG,12HRREC,R12»SECY2 450

222 RUSIG GATE SNF 12 ,HRREC ; 460
223 TEST GE R12,PF3,SEC12 ‘ i 460
D 224 - ENTER 12,PF3 ' 400
©225 & BUFFER , . 460
226 LEAVE © 124PF3 - 460
227 TERMINATE , . 460

; . TRANSMIT PART DATA TO KU~BAND ) 461

TMITP MACRD SEC12,104R12+HRREC+KUSIGoV32 462

228 SEC12 ASSIGN 1CoR12,PF 46¢
229" SPLIT 1 4HRR EC 462
230 ASSIGN 34V324PF 462
231 TRANSFER +KUSIG 462
[ * ) - 403

* HeR« RELORDER ) 404

. 465

. TRANSMIT ALL DATA TO H.R. RECORDER ’ T 460

RECDA MACRD HRREC »5+LUSESoR5¢PF3,PARTS DUNPS 407

232 HRREC ASSIGN SePF3,PF | 4617
233 GATE SNF  5,LOSES 467
234 TEST GE R5,PF3,PARTS . . 461
235 ENTER 5.PF3 ' 4«61
236, TRANSFER +DUMPS : : 4617

. CTRANSMIT PART DATA TO H.R. RECORDER 40d

, RECOP MALRO PARTS ¢10,R5+5+11,PF10,PF11,DUNP5,5¢,Val : ) 469
237  PARTS ASSIGN 1€+ RS54 PF f o . ) 409
238 ENTER 54,8 S ©69

- 233 "ASSIGN I1:V&1,PF - 409
269 SAVEVALUE S+,PF11 : 4oy
6l ASSIGN 3.,PF1C . 269

2w " TRANSFER OUMPS 469

e A AR AR AP
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264

TR

243
244

245

245

247

248
249

253

231

- 252

253

254
255

256
257

259

260
261

262
263

. 265

2566

267
263:

ik

& RECORD DATA LOST

@

LOSES SAVEVALUE 5+,PF3

TERMINATE .
&
. DUMP H.R. RECCRDER TO KU-BAND
K :
s DUMP ALL DATA TO KU-BAND
JQUMPA MACRD DUMPS yDLAY5,124DLASA,R12,SEAL2,5,KUSIG
JUMPS GATE U " SCyOLAYS
GATE SNF  12,ULASA
TEST GE R12,PF3,5EAL2
LEAVE 5,PFS
TRANSFER  JKUSIG
* DUMP PART DATA TD KU-BAND
DUMPP MACRD SEA129104R12+%,00DLASA,PF10,5,V32,MOVES
SEAL2 ASSIGN 1C,R12,PF :
SPLIT 1,MOVES
PRIORITY &
ADVANCE 0
ASSIGN 3,V32,PF
TRANSFER . oDLASA
MOVES ASSIGN 3,PF1C
LEAVE 5,PF5
JUNPL MACRO KLSIG
TRANSFER = ,KUSIG
] DELAY UNTIL DCwNLINK AVAILABLE
DLAY1 MACRO DLAYS ,3,DUMPS

DLAYS PRIORIFY 3
ADVANCE vs
TRANSFER  ,DUMPS

. DELAY OUNE TIME UNIT.
DLAY2 MACRO OLASA »15DUMPS
DLASA PRIOKITY 1 '

ADVANCE 1

TRANSFER +DUMPS
SEGESP L 0LERERED0DS0 ISR ESHL IS T IOPCESL OSSO SS050040508066058802008

:: MODULE 3, EXPEKIMENT ENGINEERING DATA ::
::O“....t...‘tl..t“.t ‘;.‘...’tb“Q#tt‘...t‘.‘..‘.‘O..‘..“t."."..‘#:: *
.
. INPUT EXPEKIMENT DATA
) GENERATE  14+200,14775,10,25PF
~ASSIGN - 3,108,PF o
: PART 1, EXPERIMENT TO 1/0
: EXPERINENT RAU
: TRANSMIT ALL DATA TO EXPERIHENT kAU

TRNSA MACRG RAUPT ¢ 2yHULD24R2¢ SOME2, RAUGU ¢ IUPRT
_RAUPT GATE SNF 2.H0LD2
TEST GE R2+PF3,50ME2

47¢C
471
472
473
474
475
476
4177
478
79
&7y
679
79
4132
&19
4580
431
481
8l
45l
481
431
“81
4ol
481
“32
Y- P4
[ 3-F)
w84
4idG
484
N1
485
430
4bo
486
430
487
483
459
490
491
492
493
494
455
490
“97
498
499
5G0
501
5G2
5Cs
504
5C4
5C4

O R RN



259 RAUGD ENTER 2,PF3 : 504

270 - BUFFER 504
271 LEAVE 24PF3 ; o 50«
272 TRANSFER +I0PRT 5G4
; * TRANSMIT PART DATA TO EXPERIMENT RAU . 5G5
TRNSP MACRO SOMEZ2+10, RZyTRVLZ.IZvRAUPY.PFIO RAUGO,V22 506
273 SOME2 ASSICN 1C,R24PF 506
276 SPLIT 1,TRVL2 -1
275 : PRICRITY 12 5¢6
276 . ASSIGN 3,V22.PF 506
L2717 .. ADVANCE 1 5Co
Po278 TR ANSFER JKAUPT 500
Co2T19 TRVL2 "ASSIGN 3,PF10,PF 5C6
280 ~ TRANSFER +RAUGD 5Co
] . DELAY TRANSMISSIUN ONE TIME UNIT 507
4 WAITA MACRD HOLD2,11,+2,RAUGD 5C8
Eozst HOLD2 PKIQRLTY 11 , 58
S 282 GUEUE 2¢PF3 L1
233 ~ ADVANCE 1 ' ~ o8
284 DEPAKT 24PF3 ’ S08
285 TRANSFER +KAUGD 508
- ’ 509
o EXPERIMENT 170 ' 510
* : 511
, . TRANSMIT ALL DATA TO EXPERIMENT 1/0 512
‘ TRNSA MACRO IGPRT ¢3,HOLD3yR3,SOME3»10G0S,SPLL3 513
Lo 286 I0PRT GATE SNF  3,HULD3 ) ‘ 513
ko287 ‘ TEST GE R3¢PF3,SUME3 : 513
ﬁv 288 1060S ENTER 3,PF3 513
R 289 BUFFER 513
f 250 LEAVE 3,PF3 : 513
ro291 TRANSFER +SPLL3 . 513
. TRANSMIT PART DATA TO EXPERIMENT 170 - Slé
: . - TRNSP MACRU SGME3 ¢10+R3+TRVL3, 16010PRT,PF10,10605,V30 . 515
292 SOME3 ASSIGN 1C,K3,PF 515
293 SPLIT 1,TRVL3 515
Poo294 PRIORITY 16 515
295 ASSIGN 3,V30,PF 5i5
296 ADVANCE 1 , 515
! 297 TRANSFER + IOPRT 515
P 298 TRVLI ASSIGN 3,PF1C4PF , 515
L0299 TRANSFER ,1060S . 515
S * DELAY TRANSMISSION ONE TIME UNIT 516
P WALTA MACROD HOLD3+15¢3,10PRT . 517
300 HOLD3 PRIORITY 15 . 517
301 QUEUE 3,PF3 . 517
M2 ADVANCE 1 , 517
303 DEPART 3,PF3 517
F 304 TRANSFER «I0PRT: 517
B L] EXIRH COULD BE CHANGED TU AN ASSIGN BEFORE PDSEG 1F SOME DATA 518
L *  BYPASSES THE COMPUTER. - , 519
305 SPLZY SPLIT 1 .EXTRM 520
306 ASSIGN 3,V15,PF ‘ - 521
. 30T . TEST L PF3,1,EDCPU , 522
308 ASSTGN 3.1,PF . 523
® PART 2. 1/0 TO COMPUTER TU 170 TU PAYLUAD DATA INTERLEAVEX 525

i = o ‘- 354 LN USRI




309
310
311

312
313
314
- 315
316
o7

;318
al9
320
321
3e2
323
U324
©.-328

©.326
327
L 328
329
¥ 330

331
332
333
334
335
336

357
338
339
340

361
342

- 343
e
345

346

3567
348

o % ® @

COMPA

EXPER IMENT COMPUTER

TRANSMIT DATA TO EXPERIMENT COMPUTER

MACRO

EDCPU TEST GE

ENTER

FOREA LINK

COnPB

FORED

MACRO
TEST &
ASSIGN
SPLIT
ENTER
TRANSFER

FORED ASSICN

LOMPC
FOREC

FOREE

COMPD

MACRU
SPLIT
QUEUE
SEILE
DEPART..
UNLIMK
SPLIY

. RELEASE
TERMINATE
M ACRO

BUFE4 SEIZE

FOREG

BUFFER
TEST E
RELEASE

TERMINATE

TEST L
ASSIGN
TR ANSF ER

FOREH ASSIGN

CONPE
FOREF

IR R 2

ASSIGN
RELEASE
SAVEVALUE
LINK
MACRO
SAVEVALUE
SAVEVALUE
SAVEVALUE
TERMINATE

EOCPUvRQ-FOREB:“.FOREA
R4,PF3.FOREB

44PF3

4oFIFO
FOKEB'RQpFUREC.FDRED|41F0R5A1V9
R4 04 FGREC

4yR 4y PF

1 +FORED

GeRG

o FOREA

3sV9.PF
FGREC'FURERn#pFUREE,FUREF:BUFEQ
1,FOREA

4

&

%

4o FOREF,1

1,BUFE4

4

BUFEQ.6'XZB.FOREG.FUREH.VQ'FQREEpV3'X2204-
4

PF3,X23,FOREG
4

X234PF3,FOREH

_3¢V4yPF

+FOKEE

34V3,PF
2¢X224PF

4

4-4PF3

4, L IF0

FOREF 0234229 %*
254PF 3

229PF2

4#%,PF3

4 EXPER IMENT ENG&NEERING DATA STGPS HERE SINCE IT IS NGT CALLED
FROM THE COMPUTER

]
Ry
.
TRNSA
10EXP

T0ETR

L d
TRNSP

TRANSMIT ALL DATA BACK THRU EXPERIMENT 1/0

MACRD
GATE SNF
_ TEST GE
ENTER
BUFFER
LEAVE
TRANSFER

IOEXPv3pSTP3,R3¢HAF3,IDETR.SEGPD
3,5TP3

R34PF3,HAF3

3,PF3

3.PF3
+SEGPD

TRANSHIT PART DATA BACK THRU EXPERIMENT 1/0

MACRD

HAFS'10.R3leP3clb.lOEXP.PFlOo(DETR:VZB

QS ¥ P ens

526

527 -

528
529
530
530
530
530
531
531
531
531
531
551
531
532
3¢
532
53¢
532
532
532
532
522
533
533
533
533
533
533
533
533
533
533
533
533
533
533
534
534
5364
534
S34
535
536
537
538
539
540
540
540
540
540
540
540
541
542



349
350
351
352
353
354
355
356

357
358
359
360
361

. 362

364
365
366
367
368
309
370
371

372

373
374
375

317

363

HAF3 ASSIGN 10,R3,PF
SPLIT 1.21P3
PRIOKITY 16
ASSIGN 3,V23,PF
ADVANCE 1
TRANSFER  »lOEXP
LIP3 ASSIGN 3,PF10,PF
TRANSFER ~ IQETR
. DELAY TRANSMISSION ONE TIME UNIT
WAITA MACRD STP 3,153 ,10EXP
STP3  PHRIORITY - 15 S
QUELE .. 3,PF3
ADVANCE & 1
DEPART . 3,PF3

TRANSFER + IDEXP
. .
& PART 3. PAYLOAD DATA INTERLEAVER TO TRANSMIT

SEGPD TRANSFER +PDSES :
PSS SSCESECVIOORISLOHDEOGONODOREIODRLGROOOOROOOOOEIBOSOEOESCICEBESEDSS

* : 0
e¢  MODULE 4. SUBSYSTEM ENGINEERING DATA *o
b 4 o
CE QPRGOS OO PSS EERNPRPLO BV OSEOETLOED [YFITPIEISEIISI SR TR RSS2 R 2222 2 2 2 2 2 3 8
]
* .
* PART 1, SUBSYSTEM TO 1/0
L
®  SUBSYSTEM ENGINEERING DATA INPUT
&
GENERKATE  15520C,14775,25PF
ASSIGN 3,108,PF
. TRANSFER  ,SKIP
MOUL4 ASSKGN 44PF3,PF
ASSIGN 3,FNSFLONLSPF
ASSIGN ~ 3,V15,PF '
SKIP PRIORITY 10
TEST E PF3,0,ERAUS
, TERMIN ATE
L]
'#  SUBSYSTEM RAU
[ ]
. TRANSMIT ALL DATA TO SUBSYSTEM RAU

TRNSA MACRO ERAUS+14,0AT14sR14sPRIL4IERAUNSELDSG
ERAUS GATE SNF  14,WAT14
TEST GE R144PF3,PRT 16

ERAUN ENTER - 144PF3
"~ BUFFER
LEAVE 14,PF3
TRANSFER  LELDSG
e TRANSHIT PART DATA TO SUBSYSTEM RAU
TANSP MACRG PRT14,10,K14,MVP14¢12 ,ERAUSPFi0ERAUN,V34
PRT14 ASSIGN 10 ,R14,PF
sPLIT 1,8VP 14
PRIORITY 12
ASSIGN 3,934 ,PF
ADVANCE 1

542
542
542
S4a2
542
542
542
542
540
544
544
544
S4b&
544
544
545
540
547
248
S4Y
550
551
552
553
554
555
556
557
558
559
500
561
562
563
504
565
566
So7
563
56Y

575
575



383
384
385

386
387
388
389

370

391

C 342

393
394
395
356

397

398
399

4C0
401
422
403
494

405

406

- 407

“08
409

- 410
L a4ll

4l2
413

Bl

%3]

L3R 3 2 IR I J

i laalintii

Rpar R Ereney

‘ TRANSFER  ,ERAUS
YVPI4 ASSIGN 3+PF1C,PF
TRANSFER  ,ERAUN
. DELAY TRANSMISSION ONE TIME UNIT
AAITA MACRO WAT 14411014 ,ERAUS
WAT16 PRIGKITY 1%
- QUEUE 14,PF3
ADVANCE 1
DEPART 164,PF3
TRANSFER  ,ERAUS

SUBSYSTEM 178

[ B 38 B J

TRNSA MACRO

TRANSMIT ALL DATA TO SUBSYSTEM 1/0

EI056o15+WAT15,R15,PRT1ISEIDEN,SPLLS

E105G GATE SNF 15,WAT1S
-TEST GE R15PF3,PRT1S
ELOEN ENTEK 15,PF2
BUFFER
LEAVE 154PF3
TRANSFER #SPLL1S
4 TRANSMIT PART DATA TO SUBSYSTEM 1/0

TRNSP MACRO
PRTLIS ASSIULN

PRTIS,104R15¢MVPLSo16,E105G+PFI0,EIQEN,V3S
1CsR1S5,PF

SPLIY 1eMVP 1S

PRIGRITY 16

ASSIGH 34V35,PF

ADVANCE 1

TRANSFER +E10S50
MVPLS ASSIGN 3,PF10,PF

TR ANSFER +EIUEN
L4 DELAY TRANSHISSION ONE TIME UNIT
dAITA MACRO WAT15415¢15,E1086
wAT1S PKIORITY 15

QUEUE 154PF3

ADVANCE 1

UEPART 15,PF3

TRANSFER +£10SG

sPL1S seLIT
ASSIGN
TEST L
ABSION

L3N B BN BN BE J

CONPA MACKU
SBCPU TEST GE
o ENTER

ENGINEERING SUBSYSTEM DATA IN 1/0; 90 PERCENT TERMINATED 10
PERCENT TO SUBSYSTEM COMPUTER,

SBTRM COULD BE CHARGED TO AN ASSIGN BEFCORE POSEG I1F SUME DATA
BYPASSES THE CUMPUTER.

1+5BTRNM
3.V15,PF
9F3vlc$ﬂCPU
Js14PF

PARY 2. 1/0 TO COMPUTER TU /0 TO PAYLOAD DATA INTERLEAVER
SUBSYSTEM COMPUTER

CTRAKSHIT DATA TU SUBSYSTEM COMPUTER

SBLPURIGSTEENB 16, TEENA
N16,PF3,TEENB
(R ]

540
551
562
582
582
582
582
582
552
583
Sobk
584
546
584
584
Se4
584
584
So4
585
>86
586
Svs
580
586
S8o
587
568
589
S%0
591
S5y
593
554
595
9596
5917
598
599
600
601
6C2
6Cs
o3
(45 )

Wensimg e limerss

e 12



ii.
i
3
¥

41 b

517
418
419
420
421
422

423
424
625
S 42b
(v §
423
429
430

432
433
436
435
436
437
438
439

441
442

i 443

464
445
446
447

463
449
450
451
452

453

431

440

TEEKA
ZanPe
. TEENE

TEEND
camMpPC
TEENC

TEENE

COMPL
BUF16

TEENG

TEENH

COMPE
TEENF

essoe

®

.

sesee

)
TRNSA
tosus

10STR

.
TRANSP
HAFLS

Lipr1s

LINK
HALRE
TEST G
ASSIGN
SPLIT
ENTER

TR ANSFER
ASSIGN
MWACRO
SPLIT
QUEVE
SEILE
DEPAKT
UNL INK
SPLIT
RELEASE
TERMINATE
MACRO
SEILE
BUFFER
TEST E
RELEASE
TERMINATE
TEST L
ASSIGN
TR ANJEER
ASSIGN
ASSIGN
RELEASE
SAVEVALUE
LINK

M ACRO

SAVEVALUE

SAVEVALUE
SAVEVALUE
TERMINATE

16,FIFD
TEENB+R1G6sTEENC ,TEEND ¢ 16, TEENAYY
R16¢0+TEENC

G4R16PF

1+TEEND

16/)R16

+TEENA

34VIePF :

TEENC »TEENA 216, TEENE,TEENFyBUF16
1,TEENA

16

16

16

16, TEENF,1

1.BUF 16

16

BUF16|lboXZSpTEENG:TEENH.VIZ.TEENE'VllyX26p16-
16

PF3 X255, TEENG
16

X254PF3,TEENH
3,V12,PF
sTEENE
34V11,PF
2¢X244PF

16

16=4PF3
16.LIFO

TEENF 9259242 16¢
254PF3

24,PF2

-16+,PF3

SUBSYSTEM. ENGINEERING DATA STOPS HERE SINCE IT 1S NOT CALLED
FRON THE COMPUTER

TRANSMET ALL DATA BACK THRU SUBSYSTEM 170

MACRO
GATE SNF
TEST GLE
ENTER
BUFFER
LEAVE
TRANSFER

[GSUB,15,5TP154R15,HAF15,10STRyPDSEG
15,5TP15 : .

R15¢P F3,HAF 15

15,PF3

15,PF3
+FDSEG

TRANSMIT PART DATA BACK THRU SUBSYSTEN 170

HACRO
ASSION
SpLIY
PRIORITY
ASSION
ADVANCE
THANSEER
ASSICN

HAFIS'10,R15vllPlSolbleSbB.PFlO'IOSTR1V35
1G,R15,PF

1.21P15 -
te

3,¥35,PF

1

»10SUB

3,PF1G.PF

R

e b e e A RS T

603
60%
6C&4
ol«
o 0%
604
ol4&
6i6
6.5
oG5
&CS
o{%
o005
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6C5
205
605
[391°)
sCo
600
oC6
6Cb
606
-3
o006
olo
606
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6Cé6
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6C7
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614
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ol5
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kol Teritamrai A AT S

Tabl "~ TRANSFER +10STR 615

. DELAY TRANSMISSTION ONE TIME UNIT 616

, WAITA MACRC $TP15,15.15,105U8 617

462 STP1S PRIGRITY 15 017

463 SUEUE 15,PF3 217

Lt ADVAKNCE 1 617

463 DEPANRT 15,PF3 017
4b6 TRANSFER sl0sUB o3

c . TRANSMIT TO PAYLOAD DATA INTERLEAVEK 6138
667 TRANSFER WPDSEG 619

@ b

& PART 3, PAYLDAD DATA INTERLEAVER TO TRANSMIT 621

. ) bee

® PAYLDAD DATA INTVERLEAVER 623

. 624

° TRANSMIT ALL UATA TO PAYLUOAD DATA INTERLEAVER . 625

P TRNSA MACRO PCSEG T WAITT¢RT,PAKT7,POENT,DCSECG 626

458 PDSEG GATE SNF -~ T4dALTT 626

459 TEST GE R74PF3,PARTY 0dd
470 PUENT ENTER 7.,PF3 028

471 BUFFER 020

472 ‘ LEAVE 7,PF3 beb

L 473 TRANSFER +DCSEG . 626

o . TRANSMIT PART DATA TO PAYLOAD DATA INTERLEAVER 027

i ; TRNSP MACRO PARTT 4104RT oMOVPT9164PDSEGyPF104PDENT V27 548
74 PARTT ASSIGN 1G4R74PF 628

475 SPLIT 1,M0VP7 028

476 , PRIGRITY 16 625

417 ASSIGN 34,27 4PF 6¢B

478 ADVANCE 1 628

479 TRANSFER +PUSEG 628

480 MOVPT ASSICN 3,PF10,PF 628
431 . TRANSFER +PDENT 628

| ‘ . DELAY TRANSMISSION ONE TIME UNIT ' 629

i WAITA MACRD WAlT2,15,7+PDSEG 630

L 482 SALT? PRIGRITY 15 : 630

v 683 QUEUE 7,PF3 030

P 484 ADVANCE 1 630

435 CEPART 7.PF3 630

486 TRANSFER +POSEG . 630

: . : 231

2 DATA ACQUISITIUN CUNTROL AND BUFFER UNIT 632

L4 033

; » TRANSMIT ALL CATA TO DACBU 534
: TRNSA MACRD DCSEG,8+MAIT8,R8,PART8,DCENT.DLSEG 635

487 DCSEGC GATE SNF 8,HAL TS ‘ 835

488 TEST GE RE,PF3,PART S 635

489 DCENT ENTER B,PF3 635

490 BUFFER 635

491 LEAVE 8,PF3 ) P

492 TR ANSFER +DLSEG . 635

. TRANSMIT PART DATA TO DACBU 6 30

‘ TRNSP MACRD PARTE y10,R8 MOVPBs16¢DCSEGPFL1O0sLCENT, V28 637

493 PARTS ASSIGN 1C 4R 8, PF 637

%96 SPLIT 1,M0VP8 637

435 PRIORITY 16 6ol

496 ASSIGN 3,V284PF 037




497 ADVANCE 1
498, TRANSFER +DCSEG
495 MOVPB ASSIGN 3+PF10,PF
500 TRANSFER +DCENT
* DELAY TRANSMISSION ONE TIME UNIT
 WAITA MACRO WAIT8 315,8,0CSEG
501 WAIT8 PRIOKITY 15
502 QUEUVE 8,PF3
503 ADVANCE 1
504 DEPART 8.,PF3
505 TRANSFER +GCSEG
; -
® DOWNLINK AVAILABLE?
&
! 506 OLSEG GATE U 50 LMREC
i : L J
- s KU-BAND
- .
* TRANSMIT ALL DATA TO KU-BAND
. THITA HACRD KUPRT o 12,NSPRT 4R12,PTL12
5¢7 KUPRT GATE SNF  12,NSPRT
308 TEST GE R12,PF3,PTL12
; 509 ENTER 12,PF3
* 510 BUFFER
L 511 LEAVE 12,PF3
L. 512 TERMINATE
' * TRANSHIT PART DATA TO KU-BAND
i TMITP MACRG PTL12 ,1G+R12,NSPRT yKUPRT V32
B 513 PTL12 ASSIGN 1C4R12,PF
P 514 spLIT 1sNSPRT
51§ ASSIGN 34W324PF
516 TRANSFER +KUPRT
» .
o  NETMORK SIGNAL PRUCESSOR
L J .
. TRANSMIT ALL DATA TO NETWORK SIGNAL PROCESSOR
A TAITA MACRO NSPRT ,11,LMRECoR11,PRT11
517 NSPRT GATE SNF  11,LMREC
: 518 TEST GE R11+PF3,PRT11
C 519 | ENTER 11,PF3
i 520 BUFFER
8 521 _LEAVE 11,PF3
T 522 TERRINATE .
: L TRANSMIT PART DATA TO NETWORK SIGNAL PROCESSOR
TRITP MACRO PRT11,104R11¢LNREC,NSPRT V31
- 523 “PRTI1 ASSIGN 10sR11,PF :
: 524 SPLIT 1+LMREC
! 525 ASSIGN 3,V31,PF
§ 526 TRANSFER  4yNSPRT
H ! ]
;; ¢  LOOP MAINTENANCE RECORDER
! » : -
; . TRANSMIT ALL UATA TO L.M. RECORDER
b ‘ RECDA MACRD LMREC 5 +LUSESsRS,PARTI 44608 DUNP 94 LMRC1,4608
; 527 LMREC ASSICN 5 4PF3,4PF '
! ‘528 GATE SNF  94L0SEY
g 529 TEST GE Ry PARTG, 4008
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637
037
637
037
038
639
639
039
039
639
039
040
64l
042
Db
ohb

645
6406

647
XY
643
tab
643
648
648
048
649
650
650
650
650
550
651
52
053
654
655
655
655
655
655
655
655
656
657
657
6517
657
657
058
o553
650
obl
662
062
obd
662
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532
833
534
535
536
537

538
539
540
541
5642

543
544
545
546
5647
548
569
$50

551
552

553
554

555
556

557

558

559
560
561

562
553

S

ENTER 94PARTY
i TRANSFER - +DUMP9
L TRANSHMIT PART DATA TO L.N. RECORDER
RECDP MACRO PART9,IGyR9.9.llpPFIO.PFll.DUMP9.90pV29
PART® ASSICN 1C¢R9,PF
ENTER 9,R9
ASSIGN 11,v29,PF
SAVEVALUE 9¢,PF11
ASSIGN 3,PF10

TRANSFER »DUNPY
DUMP L.M. RECGROER TO F.Me SIGNAL PROCESSOR

2% 08

DUMP ALL OATA TO FoM. SIGNAL PROCESSOR
DUNPA MACRU DUNP9 »DLAY9 510, DLADASR10,PRALC 9 oFMPRT
JUMPY GATE U SCeDLAYS
- GATE SNF 10,DLA9A
TEST GE R10 ,PF3,PRAL0

LEAVE 9,PF5

TRANSF ER s FMPRT
L DUMP PART DATA TO F.M. SIGNAL PRUCESSOR
DUMPP MACRD PRAIOplO.RlOyhol'DUHP9'PF10o9'V30vHVA10
PRALC. ASSIGN 10,R104PF

SPLIT 14MVA 10

PRIORITY 4
ADVANCE 1

ASSIGN 3,V30.PF
TRANSFER 1 DUMPY
MVALIO ASSION 3,PF1C
LEAVE 9+PF5
JUMPI MACRD FNPRT
TRANSFER vFMPRT
. DELAY UNTIL DGWNLINK AVAILABLE

DLAY1 MACRO DLAY9,3,0UMP9
DLAY9 PRIORITY 3

ADVANCE '

TRANSFER «DUMP9
. DELAY ONE TIME UNIT
DLAY2 MACRO DLAGA 41 ,DUNPI
DLA9A PRIORITY 1

ADVANCE 1

TRANSFER OUMPY

FeMe SIGNAL PROCESSCR

e e

TRANSMIT ALL DATA TO F.Me SIGNAL PROCESSOR
TMITA MACRO FMPRY ,10,DUMPI+R10+ SEGLO
FMPRY GATE SNF 1C,DUNMPY

TEST GE R10,PF3,5EG10

ENTER 1C,PF3
BUFFER .
LEAVE 1C,PF3
TERMINATE
* TRANSMIT PART DATA TO FoMs SIGNAL PROCESSOR

THITP MACRD SEGlOle.ﬁlO-DUHP?.FHPRY:V30
SEGLC ASSIGN 1C,R1C,PF

e o sab R L AR Y LN DR tErs ok

062
o062
663
604
664
664
X1
o4
664
0 b4
605
666
667
068
669
[ X-3
€63
069
€69
069
670
671
671
671
671
671
671
671
071
671
672
672
613
674
674
616
676
675
076
676
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670
o117
674
X £]
580
60l
082
bol
682
682
6bd2
682
od2
6083
bdb
68%
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565
56%
se7
558
555
570
571

- 8§72

$73
514

575

S76
S17

578

579
580
551
582

5313
‘S36

585
53¢
537
563
589
590
591
592
593
594
595

SPLIT 1sDUMPY

ASSIGN 3,V30,PF

TRANSFER ~ ¢FMPRT
EXTRM TERMINATE ‘
SBTRM TERMINATE ,
LOSEY SAVEVALUE 3¢,PF3

TERMINATE
S0P 0ECCOOIVOCEPIELIBUI0SVOOIORGCOEDNVADORIBVOSEIOOOTIOLOESOEEIORIOIES
os o
®¢ MODULE 5. DOWNLINK SCHEDULE i
. .
I TR Y ER Y R Py T P Y Yy Ry T P TR T P R P T PR PP Py Y T s
2 MATRIX Xels60

INITIAL  MX2U1 41290l T/MXeU1420,622/MX201 431 y425/MX2(194),500
INITIAL MX2(195)9503/MX2(196),561/MX20 1471 ¢583/MX2(148)459%
INITIAL MX2{1+9)46C00/MX2{1910)728/MX2(111) 4742
INITIAL MX2E1 120,761 /MX201413),772/MX2(1414),50C
INITIAL MX2(1915)+9C6/MX2{1,16)+928/M%x2{1,17),95C
INITIAL MX281918),1106/MX2(1459)911177MX2(142C) 1283
INITIAL MX201021)91286/MX201922)41339/MX2(14523),1364
INITIAL MX2(1924)91411/MX201425)1425/M%X201,26) 41439
INITIAL MX2{1+27)9y1444/MX211928)91500/MX2(1+29),1511
INITIAL MX241,30),1572/MX201031)41592/M%X2(1,+32)+1506
INITIAL MX201933)41608/MX2(1+34),1672/M%X2(1435)41675
INITIAL MX2( 1936091 731 /MX2(1437),17587MX2(1,38),1897
INITIAL MXx2(1e¢39)91914/MX211440),1928/MXcl1,421,41939
INITIAL MX201942)y2069/MX211443),2072/MX2(1,44),2094
INITIAL MX201 945092117 /MX211046)42272/MX2(1+67) 42289
INITIAL MX201 9480926447 /MX201049)92453/MX201,501,2511
INITIAL MX241,51),2517/MX211,52)+2580/MX201,531,2594
INITIAL MX2{1454) 92611 /MX2(1+55)42617/MX2(1,56) 20672
CINITIAL MX2{1457)+2683/MX2014581)472728/MX2(14591,¢739
INITIAL MX2(1,60),2797

GENERATE 1940041450, 25PF CREATE CONTCL TRANS.

LOOP2 ASSIGN ~ 1e,1,PF" SET INDEX
~ TEST E PFl,1,MOVEL FIRST TIME THROUGH?
SAVEVALUE = 50,v18
ASSIGN 24V19,.PF SET FIRST CHANVE TIME
TRANSFER  +OLINK LU TU DUWN LINK SECTION
MOVELl ASSIGN. ~ 2,V20,PF FIND NEXT STATUS CHANGE
DLINK ADVANCE  PF2
ASSIGN 14,1, PF INCREMENT EVENT COUNT
ASSIGN 24V 20,PF FINU NEXT CHANGE
SEILE sC ~ TIES UP FACILITY 50

DUWN LINK availLAolE
RELEASES FACILITY 50

ADVANCE PF2
RELEASE SC

¢y

g

TEST E PFl460,GOHED DETERMINE TIME NEXT UOWNLNK
ASSIGN 1,0,PF . )
ASSIGN 3¢,1,4PF
ASSIGN bel yPF

SAVEVALUE 50,v6
ADVANCE 3
TRANSFER fLUGP 2
GUHED ASSIGN 44V 17,PF
CKDLK SAVEVALUE 50,V
TRANSFER +LUTP2
PLUTA GENERATE 6009 002¢25PF

Td £ND OF CYCLE
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bbo
657
o33
o959
CR1s]
591
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19N OF TIME.
ENDSRAPH
EJECT
GRAPH
ORIGIN
X
Y
5 STATEMENT
5 STATEMENT
6 STATEMENT
6 STATEMENT
7 STATEMENT
26 STATEMENT
78 84 90 96
60 ~ STATEMENT
8 STATEMENT

FUNCTION JF TIME.

ENOGRAPH
EJECT

GR APH
ORIGIN

X

Y
STATEMENT
STATEMENT
STATEMENT
STATEMENT
STATEMENT
26 STATEMENT
78 34 S0 96
60 STATEMENT
8 STATEMENT

~ooeooo

Xel91,217

50‘722

v1035 09 NO

De292442

2299 HIGH RATE

2638, RECORDER

26,8, CONTENTS

28+8,(10C0000

3.t'71K BITS)

52,1066 12 18 24 30 36 42 48 54 60 66 721
102 108 114 120 126 132 138 144 150 156 162

S¢,12,TIME (HOURS)

58,64 ,FIGURE 10 CONTENTS JF HIGH RATE RECORDER AS A}

X9221,267

5022

11e3000eND

09292492

2248+ VARIABLE

24¢8,RECORDER

26589y CONTENTS

28+8,110€0000

3C,TeK BITS)

52,1066 12 18 24 30 36 42 48 54 60 66 721
102 106 114 120 126 132 138 144 150 156 162

S4912TINE {HOURS)
5653 yFIGURE 112 CONTENTS OF VARIABLE RATE RECORDER Al

S A FUNCTION OF TIKE.

ENDGRAPH
EJECT
~ GRAPH
ORIGIN
ol
Y
? " STATEMENT
s STATEMENT
5 STATEMENT
6 - STATEMENT
26 STATEMENT
78 84 .50 96
60 STATEMENT
8 STATEMENT
UNCTION OF TIME.
ENDGRAPH
EJECT
GR APH
ORIGIN
X
¥
STATENENT
STATEMENT

o W

R R

STATEMENT

e rete i et gt

325492737

SQ, 2

pledavreN0

030001244

22 1+ RE=8ARD

2&£:9. FROCES SOR

24 B CONTENTS

2843,1K BITS)

52:106,6 12 18 26 30 36 42 48 54 60 66 721
162 108 114 120 126 132 138 144 150 156 162

54,12,TIME (HOURS) -

58,63 ,FIGURE 123 CONTENTS OF KU-BAND PRUCESSOR AS A F1

Xe281,307

50,22
v193s90eND
0¢300e22+4
22999 SUBSYSTEM
2443, RAU

26485 CONTENTS

S R R S B T e 2
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6 STATEMENT
26 STATEMENT
78 90 96
50 STATEMENT
8 STATEMENT
ON OF TIME.
ENDGRAPH
EJECT
GRAPH
ORIGIN
. X
Y
5 STATEMENT
s STATEMENT
6 STATEMENT
b STATEMENT
26 STATEMENT
78 90 96
60  STATEMENT
8 STATEMENT
UN OF TIME.
ENDGRAPH
EJECT
GR APH
URIGIN
X
Y
5 STATEMENT
8 STATEMENT
6 STATEMENT
6 STATEMENT
26 STATEMENT
78 84 90 96
60 STATEMENT
8 STATEMENT
ON OF TIME.
ENDGRAPH
END
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CRELATIVE CLGCK
BLOCK COJNTS
8LOCK CURRENT

1 Y
2 0
3 c
4 0
5 0
6 e
7 0
8 0
9 e
10 0
i BLOCK CURRENT
i 51 0
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54 0
55 0
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57 ¢
538 0
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BLOCK CURRENT
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BLOCK CURRENT
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2¢1
P4 -0
203
iCs
205
206
2017
208
209

[+FeNoRoNeNoX-Nol-1

TOTAL

0
929
929

3

926

926
26812
514176
25738

926

0T AL

0
51417¢
251738
25738
25738
25738

]
25738

Y
25738

TOTAL

000000000

TGTAL

25738
25738
25738
25738
25738
25738
25738

0

0

IGTAL

SRR Kt e

16800 ABSOLUTE CLOCK

i1
12
13
14
15
16
17
18
19
20

BLOCK CURRE
61 :
62
63
b4
65
66
67
68
69
¢

[~X~NeNol-NoeNoRaNa)

N

COOQOCOOOVQOO

BLUCR CURRENT TGTAL
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BLOCK CURRENT TOTAL
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72 0 86494
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77 0 432417
78 o 1462
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1.24 0 0
125 0 0
126 0 o]
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¥ TGTA

DOVOVOLVUO UL

T

-4
o]
-t
b
r

VOVOOLOODODOL OO

CURKENT TOTAL

OLUOOOCOO0O0O



-

213

BLLCA
251
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233
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255
256
2517
258
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EQPT
NO.

14

15

16

STATISTIC

Experiment RAU
MAX CONTENTS (K BITS)
AVG. TIME/TRANS.
TOTAL ENTRIES

Experiment L/O
MAX. CONTENIS (K BITS)
AVG. TIME/TRANS
TOTAL ENTRIES

Experiment Computer
MAX. CONTENTS (K BITS)
AVG. TIME/TRANS.
TOTAL ENTRIES
DATA LOST (K BITS)

Subsystem RAU
MAX. CONTENTS (K BITS)
AVG. TIME/TRANS.
TOTAL ENTRIES

Subsystem 1/0
MAX. CONTENTS (K BITS)
AVG. TIME/TRANS.
TOTAL ENTRIES

Subsystem Computer
MAX. CONTENTS (K BITS)
AVG. TIME/TRANS.
TOTAL ENTRIES -
DATA LOST (K BITS)

High Rate Recorder

MAX. CONTENTS (K BITS)

AVG. TIME/TRANS
TOTAL ENTRIES

DATA LOST (K BITS)
DUMPS (TRANSACTIONS)

Variable Rate Recorder
MAX. CONTENTS (K BITS)
AVG. TIME/TRANS.
TOTAL ENTRIES
DATA LOST (K BITS)
DUMPS (TRANSACTIONS)

SAMPLE DMS STATISTICS

BASE

1800
0
8,674,698

1800
0
8,674,698

288

.892
77,439

861,932

3600
0
14,987,124

3600
0
14,987,124

288
3.21
50,532
1,497,871

772,206
 8.136

20,397,390
0

3,494

36,566
8.136
965,472

0
3,494

1800
0
8,674,698

1800
0
8,674,698

288

.892
77,439
861,932

3600
, 0
114,987,124

3600
0
14,987,124

288
3.21
50,532
1,497,871

772,206
8.136

20,397.390

0
3,494

‘36,566
8.136
965,472
0
3,494

...95...

1800
0
8,674,698

1800
0
8,674,698

432%

.977%
77,426%
861,931%

3600
0
14,987,124

3600
0
14,987,124

432%
4.282%
© 51,143%
1,497,727%

772,206
8.136

20,397.390
0.

3,494

36,566
8.136

965,472
0

3,494

1800
0
8,674,698

1800
0
8,674,698

288

.892
77,439

861,932

3600
0o
14,987,124

3600
0
14,987,124

288
3.21
50,532
1,497,871

36,000,000%

8792.621%

41,121,762%

65,703,066*

848%

36,566
1.554%
5,055,595%
0

848%

1800
0
8,674,698

1800
0
8,674,698

288

.892
77,439

861,932

3600
0
14,987,124

3600
0
14,987,124

288
3.21
50,532
1,497,871

865,818%
10.544%
30,672,732%
0

'5572%

© 40,999%
10.544%

1,451,753%
0

5572%

b

!

HEL LI

Fat




#TERTLE

hals

R e

EQPT

NO. STATISTIC BASE 1 2
10 ¥M Signal Processor
MAX. CONTENTS 0 0 0
AVG. TIME/TRANS. 0 0 1]
TOTAL ENTRIES ’ 0 0 0
DATA LOST (K BITS) 0 0 0
12  KU-Band Sighal Processor ;
MAX. CONTENTS 34,200 34,200 34,200
AVG. TIME/TRANS. 0 0 0
TOTAL ENTRIES 140,960,572 140,960,572 140,960,572
DATA LOST (K BITS) 0 0 : 0
* DATA DIFFERENT FROM BASE DATA
=96~
. e

3 4

1,620% 0

0 0
4,813,158% 0

0 0

34,200 34,200 -

0 0

35,524,348*% 140,960,572
36,000,00G* 0
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Program To Create Experiment Schedule Tape

EME

‘ : STATEMENT
"RUMB EXTTTLTC CPERATITN Ay8y CsDYEYFe Gy He I COMMENTS RUMSER
o z::ataaav&sa0:azao::¢$¢¢vz&#ﬁ:csaavca::cs:#t#a:a:oaﬂ#t##t#tttatﬁtttctott 1
s T T L - - RN N - I - - .
: hdd D. P. ASSOCIATES, INC. L4 3
R T et e o e i e e - 4 e e e e
‘ s SHUTTLE MISSION 18 DATA SYSTEM : * 5
e e e e s & [}
e MODULE 1: CREATION OF DATA ENTRIES s 7
ss ’ i i g N s 8 .
t.t:oooonue-ouoa_occoncaus,a.auﬁoaovacauaomaoa#ocaatototc#a.toto.ooato 9
. ! : R I - -1e - J —
SIMUL ATE - : 11
3“”1N"INITIAL‘CARD‘TS'REQUXRED‘FUR“EACH‘DKTI*EHTRYT‘“H]TKTX‘NXT‘?TLL 12—
. CONTAIN THE FOLLOWING DATA ELEMENTSS 13
L S MX1{1,J) THE TIME FRCM LAUNCH OF DATA ENTRY Jo " T T T s 14 *
MX1{2s4) EXPERIMENT NUMBER !.D. OF DATA ENTRY J. 15
MATRIX X93,929 ’ CoT ’ - - ——— L T TTT T T
MX1(34J) DURATION UF DATA ENTRY Jo. 17
IRITIAL ™ MXTU1s10,731/MX112,1)51CT/MXT03,10712 18
INITIAL Mxl(1.2)c769/MX1(d.z).1(7/MX1(3.2).14,,, 19
R i INITIAL HXI(1,3),786/HX1(2.3).44/HX1(3o3).14 ~ T 2C Tt s
: CINITIAL MXI(I{.‘»),SCC/MXI(Z,H:1(7/MX1(3-4)'7 21
LT INITTIAL Hxl(1,5),861/HX1(2,5).1f7/MX1(3.5)'10' I 7 2 e e
: IGITLAL Mxﬂl1.6),899/MX1(2,b),lC7/HXl(3y6)113 23
INTTIAL MX1(1'7)'9GC/MXX(2y7)34&IHX1(3,7)120 ; ° 2%
INITTAL Mxl(l,o),960/MX1(2.8).107/MX1(3.8).4 25
EINTYTAL ’ MX1(1.9).967/1Xl(2,9)'107/HX\(3-9).13 o 26 T T -
INTTIAL MXI(I.IOP.IOXS/HXI(Z-IO)y107le1(3'10)o17 27
INITIAL Hxl(1,11).1100/MX1(2.11)v107/MX1(3'11)712 28 T
INITLAL HXI(I.!Z),IIGI/MXI(Z.IZ).44/HX1(3.12),11 29
lNlT!AL‘“"HXl(1.!3).1166/HX1(2.13).107/MX1(3,13)'15 30
INITIAL HYI(1.16),1151/HX1(2.16).107/MX1(3:14)'13 31
INITIAL 7 MX1(1.151,1!95/HX1(2'15).107/HX1(3.15).13 - 32— A e e
INITTAL HXl(l.lé).lZ98/HX1(2,16).lC7/ﬂXl(3.16),l3 33
“INTTTLAL HXI(1.17).1342/MX1(2.17).107/HX1(3'17).8'” Rl T e e e e e
CINITEAL HXl(1-18).1503/MX1(2.18).7/MX1(3118)022f 3s
INITIAL © ‘HXX(I,I?).1BCO/MX1(Zpl9lp12/HXl(3'l9)'27 36
B INITTAL MKl(I.ZC),1873/HX1(Z.ZOI.SIHXI(B'ZOD,13 37
BT I INTTI AL Mxl(1.21).1877/MX1(2.21).12/HXL(3.21),38 cTmT o s T 380 T T T T T
) INITIAL MXl()qZZl.1879/%Xl(2v22),7/MX1(3vZZly84 39
s INITLAL MXl(1.23).1956/HX1(2-23).SIMX1(3.23).12 40
. INITLAL MXl(1.24).1970/MX1(2'24).lZ/HX1(3'24)'30 41
INULTIAL 7 Hxl(1.25).19721H11(2.25).7/HX1(3.25)916 42
: INTTIAL MXl(l.2°).l993/MXl(2y26)'7/MX1(3.26).7 43
o T INTITIAL Hxl(1.271.1993/HX1(£,21).5/HX1(3.27).20 T I
R INIVIAL HXI(1.23).2034/HX1(2-28).5/HX1(3.28).12 &5
Aecemoom e T INTTTAL HX1(1.29),2&39IRXI(Zp29)'QIHX1(3r29).3 R s et 1 T T - T
INITLAL HXl(lv30).29h7lHXl(2:30)y12/HX1(3'30)-7 ' &7
o INTETTAL “"Hxl(l.3l).BCSBIHXI(2.3}):12/“Xl(3.31).l05 &8
INTTLAL nxx(1.3&).zebo/nx1(¢.33).5/nx1!3.Jz).13 ) ) “9
LT T INITIAL HXI(1,33).2CS9/HX1(Z-33).7/"11(3.33).57 T - - s iR 1 1 M et
T%ITIAL NX](I,B%).leblHXl(Z'BQD,SIHXI(3.3&).13 S1
INITIAL HXI(1,35).212C/MX!(2.35).7/HX1(3;35).9 52 - -
INTTLAL Hil(1.36).2136/MX1(2:36).7IHX1(3.36)'9 53
Ll viaL HXl(l.J7).ZléﬁlﬂxlquJl)oTIHXl(J.J7I.lk S6 -
INITLAL 55

P

Hxl(1.35).EISB/HX112933).SIMX1(3o3B)pl9
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1
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" 4
3
4 EXP
5
(] EXP1
q———
8
3
By
11
e Rt
2

INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL

INSTEN.T

INITIAL
INITHAL
INITIAL
INITIAL
INITIAL

TANETRART

I*iTIAL
JNITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL

NITIAL
INIT!AL
INITIAL
INITIAL
INITIAL
INIT!AL
INITIAL
INITIAL

“INITIAL T

INITIAL
INITIAL
INITIAL
INITIAL

GENERATE

ASSIGN
TRANSFER
ASSIGN
ADVANCE
ASSIGN
ASSISN
ASSIGN
nRITE
TEST E
TERMINATE
CLEAR
VARIABLE ™
VARTASLE
STaART

END

»

MX101,894) ,14667/MX1(2,854),5/MX1{3,894),13 911
D N T QS il ) i P4 o s 7 S e R ¢ e ——— e E——
MX1(1,896) 2146675/MX1{2,896),6/MX113,836),2 913
MX1(1,897),146T7T7/MX1(2,897),7/MX1(3,897),2 914
Mx1(1,898),14630/MX1(2,698),7/MX1(5,898),11 915
MX1(1,899),146702/MX112,5%99),7/MX1(3,899),1 316
MX1(1,920),147055/MX112,92C0),107/" '113,330),12 917
MX101,901),14711/MX102,9C1),7/MX..3,9C1),39™ GRS &
MX1(1,9C2) ,16744/MX112,502),107/74X113,902),12 919
MX1(1,903),14766/MX112,505),5/¥X115,9C3),13 520
MX1(1,904)416756/MX112,904),7/MX1(3,504) 445 921
MX1(1,9C5) ,16779/8X1(2,905),107/4X1(3,905),13 G522
MX101,9C6) 314779 /MX1(2,% 2),5/MX1(3,900),13 Q23
MX1{1,907),1468CC0/MX1(2,-.7),5/MX113,907),23 it 28T iy A —
MX1{1,978),14B09/MX1(2,908),107/M4%x1(3,9C65),13 5
MX101,909) ,14315/MX1(2,9C9) 444/MX1(3+903),5 32%
MX1(1,91C),1683°/MX1(2,910),5/MX1(3,71G),13 827
MX1(1,911),14831/MX1(2,911),107/MX113,911),13 928
MX1(1,912),14867/MX1(2,912),107/MX1(3,212),13 923
MX101,913),14847/MX1(2,513),5/MX1(3,913),13"° g )
MX1(1,914),165801/MX1(2,914),1C7/MX1(3,914),13 931
MX1(1,915),1439C/MX1(2,515),5/MX1(3,915),13 932
MX1(1,916),14911/MX1{29916),5/MX1(3,916),13 933
MX1(1,917),14911/7MX1(2,917),107/MX1(3,917),15 336
MX1(1,918),1695/MX112,918),107/MX1(3,918),13 93¢
MX101,919),14352/MX1124519),5/MK1(3,919),13 936 i s
MX1(01,4920) ,14968/MX1(2,920),44/MX113,520),7 917
MX101,921),16971/MX1(2,521),57841(3,921),21 i B 338
MX1(1,922),15067/MX102+522)+5/MX1(3,922),13 939
MX1(14923),15017/MX1(2+923)+5/MX1(3,923)415 i 940
MX101,924),15132/MX1(2,924),5/MX1(3,924),12 94l
MX1(1,925),151946/MX112+525),5/MX1(3,925),13 RSN | T
PX101,926),15207/M%X1(2,926),5/MK1(3,926),16 v63
MX101,927),15229/MX1(2+927),5/MX1(3,927),12 944
MX1(1,928),152645/MX112,928),5/MX1(3,928),13 945
MYX1(1,929),15269/MX1(2+929),5/MX1(3,929),13 i 946 n
Q9u7
Cosolee25PF CREATE wCORKER TRANSACTICN ——h P
1241,PF NUMbZR FIRST CATA ENTRY 949
JEXPL 950
12+,1,PF NUMOBER DATA ENTRIES 951
vl UELAY INTERARRIVAL TIME i §52 i
148¥101,P12),PF RECURD TIME FRuUM LAUNCH 953
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