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ABSTRACT

A method has been developed by the Sperry Rand Corporation
which enables a programmer to convert the General Purpose Systems
Simulator (GPSS) II simulation language into the GPSS 1100 language.
To accomplish the conversion, a translator deck is used in addition
to hand-changes made by the analyst after translation.

This report presents the conversion of a particular GPSS II
program used at the Marshall Space Flight Center (MSFC) and summarizes
the major changes required for compatibility of the two languages.
Validation of the GPSS 1100 model was completed by comparing the
results of the GPSS II statistics to the converted 1100 model.
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SUMMARY

This report illustrates the conversion of the General Purpose
Systems Simulator (GPSS) II version of the Shuttle Operations Simulation
(SOS) model to a GPSS 1100 SOS model. Conversion was accomplished
by means of a translator deck and hand changes by the analyst. A
working GPSS 1100 deck has been successfully.use'd and compatibility
between GPSS II and GPSS 1100 has been verified; however, there is a
limit as to the number of transactions that can be successfully terminated
by GPSS 1100.

Test results have shown (Appendices A and C--summary results
and tables) that one can obtain identical results between the two models
for 75 transactions. Attempts to run the GPSS 1100 SOS model beyond
75 transactions has caused the computer to use the maximum allotted
run time even for run times as high as 8 min.

Although diligent efforts have been exerted to find the problem,
no solution has been found as of this date; however, the cause of the
maximum time problem is believed to be an internal error in the current
version of the GPSS 1100 compiler program supplied by the Sperry Rand
Corporation.



SECTION I. INTRODUCTION

The purpose of this report is to present an example General
Purpose Systems Simulator (GPSS) II computer program, Shuttle
Operations Simulation (SOS) model--Reference 1, and the methods
used to obtain a compatible GPSS 1100 model. The conversion was
carried out by the translator program, using the Univac 1108 computer,
and various manual changes. Information presented herein is intended
for other computer programmers who wish to minimize problems en-
countered during a translation.



SECTION II. GPSS II VERSION OF SOS MODEL

The SOS model, as presented in Appendix A, simulates
operational facts about individual Shuttle processing facilities, Launch
Umbilical Towers (LUT's) , Orbiters, and Boosters. The model is
composed of functional sections, with each section representing the
abstraction of reality that reflects those functions that are most relevant.
The model uses GPSS II and FORTRAN IV computer languages to
simulate various operations and activities. (For a detailed description
of the SOS model, see References 1 and 2. )



SECTION III. GPSS 1100 TRANSLATED VERSION OF SOS MODEL,

The translated version of the SOS model is presented in
Appendix B. To obtain this version, a deck, whose listing is shown in
Figure 1, was used. The primary purpose of this deck is to translate
the SOS model, which is permanently stored on a magnetic drum by the
name of FILE2, and store the translation onto a tape by the name of
TRANS FILE2.

Translation of the SOS model is accomplished by means of the
@XQT FITOFR control card. This control card permits the execution
of the GPSS II translator program. Following this card is a data card
which contains the number of GPSS II facilities, storages, logic switches,
queries, user chains, parameters, tables, savexes, functions, and
variables.
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FIGURE 1. TRANSLATOR DECK LISTING



SECTION IV. CORRECTED GPSS 1100 VERSION OF THE SOS MODEL

A. Corrections Made to Model

The corrected GPSS 1100 version of the SOS model is presented
in Appendix C. Corrections to the model were made by means of the
file update insert method. Additionally, corrections were made to the
GPSS II HELP and PRINT subroutines, which are written in FORTRAN IV,
to make them conform to the GPSS 1100 requirements of the model.

One of the changes made to the HELP subroutine was to equate
the Kl, K2, K3, K4, and K5 values of the GPSS II HELP subroutine to
JH(1), JH(2), JH(3), JH(4), and JH(5) values of the GPSS 1100 HELP
subroutine. The other change made to the GPSS 1100 HELP subroutine
was to equate the K2, K3, K4, and K5 (if necessary) to a positive zero
before returning to the main program. This is necessary because a
negative zero will be transferred to the main program as 131071.

Printout of the summary results is accomplished by means of
the PRINT subroutine. Some of the information printed out, such as
"Service Capacity of Safing Area" and "Service Capacity of Maintenance
Facility", is dependent upon resident simulator data (Appendices A and
C). This situation is true for both the GPSS II and the GPSS 1100 sub-
routines; however, to make the GPSS 1100 version perform the same
function as the GPSS II version, one must gain access to the GPSS 1100
resident simulator data through the use of procedure tables. To gain
access to the tables, one must use FORTRAN specification statements.
The exact names that the procedures need to do this are given in
Section 9. 3 of Reference 4. In order to reference any of the tables,
one must include the statement: INCLUDE TABLES in the PRINT sub-
routine. Additional INCLUDE statements are necessary for a particular
procedure name.

Corrections made to the SOS model following translation are as
follows:

• In certain areas of the GPSS II SOS model, time is advanced
by means of a function, namely Function 1. Function 1 works
in conjunction with the fifth location of the HELP block.
GPSS II brings back the fifth location of the HELP block as
X10 whereas GPSS 1100 designates the fifth location as



HA$5; therefore, the numeric attribute X$X(10) was changed
to HA$5. Function 2 was added to the GPSS 1100 version to
compensate for times when X$X(10) is used.

• The HELP subroutine is used to generate values to be inserted
into certain savexes and parameters. These values are
brought from the HELP subroutine as HA$ (location number on
card) instead of the numeric attribute for a savex or parameter;
hence, the GPSS II numeric attributes for a savex or parameter
were changed to the correct HA$ (location number or card)
numeric attribute.

• The GPSS 1100 translator did not translate the proper value
for selection modes. For a 50 percent selection, the number
should be 500 instead of the 50 which was translated. Also,
for a 25 percent selection mode, the number should be 250,
etc.

• The mark parameters' number attribute should be modulated
by 131072 due to a translator error.

• Corrected numeric attributes are: ST$S(n), QX$Q(n),
SR$S(n), and FR$F(n) (n designates an integer).

B. Major Differences between GPSS 1100 and GPSS II

One of the major differences between the execution of GPSS 1100
and GPSS II is the operation of the ADVANCE block when time is advanced
by means of a function and a selection mode. GPSS II advances time
based on the present value of the function and then selects a block for
entry. On the other hand, GPSS 1100 selects a block for entry and then
advances time. As a result of this difference, an extra random number
is used by GPSS II, thereby generating different selection mode routes.
A remedy for this discrepancy is to use an additional ADVANCE block
in GPSS II whereas advancing occurs only as a result of the function.
An additional ADVANCE block is used for the purpose of the selection
mode only.

Another difference is the inability of GPSS 1100 to transfer a
negative zero from the HELP subroutine to the main program. As
previously stated, this problem can be circumvented by setting the
value to be transferred to a positive zero inside the HELP subroutine.

There is also a difference in the execution time for each
language. The total time for 75 transactions is 00:02:43 for GPSS 1100
and 00:00:30 for GPSS II. The compile time is subtracted from the total



time to obtain the execution time. It has previously been determined
by a test run that the compile time for GPSS 1100 is 00:02:07 and
00:00:16 for GPSS II; therefore, after subtraction, the execution time
for GPSS 1100 is 36 sec and 14 sec for GPSS II. Even if one allows
5 sec for insertion procedures in GPSS 1100, there is still a difference
of approximately 17 sec in execution time between the two languages
for 75 transactions.

C. GPSS 1100 Run Stream

Execution of the GPSS 1100 version of the SOS model is
accomplished by utilizing the run stream shown in Figure Z. Comments
are inserted intermittently throughout the run stream to aid the user in
interpreting the run stream.
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APPENDIX A. GPSS II SOS MODEL PRINTOUT
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ÛJ
r -

3
2 O
*-
< in
t— — •
Ul
O: -«

o
c. o
2 ^

•T

—
2 .UJ
'*} T
-̂  I—
k—
O —
D II
G Lfl

— .
O ^
j-
< . »v.
^J -- •
..1
«-« *
O ^

UJ
rj '•_»

•jj
>-
.T? -O:»_
oe ;

Ul ^
n-o
T: ' o
3 7
2 • — •

»
-.r

o _r
2 H-
«• •

Jff O
;n

Ul iLfl

O|-»
-t'->

a ^

i

i/\

1 - * O " 3 D 3 O M O O O

-- . - . .— — - . - « — -.-. —

fV '' j-
3- Q_ l/l
+ ' + -> !
— — ia. , . o _ - «

' 1 -^ -«0 r\i J> | /IU m
• - * T > " » ' ^ — « ; N | ! •>
• -* 1 1 + ' f f ) r f l — * < ? • — • > T \ t
'• a. in "̂  r*. : -71 co : a. .̂ > <N .̂ ; t/r

^ ^ I j ^ ^ t ^ - C ^ , ^

1

UJ Ul UJ Ul Ul 'jj UI XI Ul 'J.UI
-j -i j _j,_j j j j _j -i ! -j
.'O "tST) 3J 3 U H3 rt) . 33 "O'ttl
< < < » - ̂  < < < < < < ; <

j

0'-.

A-6



1
<M

-

-O

1̂
y
>

UJ
_l

21
_̂•

X

*

f4
-*

if* co
!*V fNl

-o•̂
•^ i
a. «M
i >

91* +
N. \ft
a- ~>
v *<

UJ Ul
J _l

<c <t

< <
> »

*•*> X

-* —

° a
Cw =0

CM

*̂̂
fS,

fs|

X

Ul
J

<

—•
<
*

Lfl

—

r- <x

,00 CC

» 0

CO CO

-2
B S

tr
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ÛJ

3̂
UJ
in
.T

^>
•/!

,̂
2
<

>~
'/I
••E
"
"*"

2
UJ
V
"

t—
uj
3!

UI
X

—
1-

U.
2 O
'.U
> X

ts
I/I 2

— UJ1
<£

0 X
3 in
2- —_• 1
< -0

•̂

^J V—r in
•— u

.

o
.3
2.
»-
75

t—
x
UJ

~

V
.X.

*—

*—c
2

IV U.
V- •-<
M

•
;
^j

-O O rv

—..

X in
• i— "-t
13 Z

"O J—

I »_
<

i a
u «
2

' 3
i «
: _j
f^;- UJ
a. o -J

*~
UJ

i/i ; + E 3-
-; '(/» —• — .
D ««1 !- >
0
2 'ij
-"• X
•S i -*J

1 X
2, i- J
UJ Z
» • X '71 <
aj J — X

^ y
« 3

,'71 0

in -a

— —

-»
£
o
>f
2
3
•̂
l^l

_J
-t
2
_

^_

U-
a
\5 O

—j.

— ••_•)
Uj
J3

^3
.̂

'3
X _l
VJ 0
2 I
73
< U.
- J3T

_-«
3 I ̂ >

^~ O
UJ 2
s: uj
— _J O
»- —

i
1/1 71

— ~4>
J

ui -a
-C <
UJ •—
X 71 X

t— UI UJ
^1
•*
in

,,_
— •

A-13



a -3 T o .3 a a a o a

1

UJ
_t
h-
1—

I
t/1

u.
o

I

7.

4̂
_J

Ul

4

V-

f-
_*
z
1-*

0

0.

o

;u
zr
M

H-

3̂
i— •
ar
ID
•o
3
UJ
•a:
îj
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ẑ
3
<
j

X
<J
•M

X
2

^-
^
%
O
o
z
1— I
B

>-
or
ẑ
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ôr

is m^
~- i

a a o — a
_ _ _ o —
CM 10 *- >— «O
f»* r* x o r*-
— » -• w & -•
• » X •
-1 J - — _l
UJ UJ O — UJ
to oa o z m
« « -» u. «
_l _l CM HI _J• z —
o o a u. o
t- t- o • »-
o o o — o
19 19 (M «̂  19

- Ul
0 X

«« M O *• *"*

n o o- >- <•>
w IHT «* ^

o m • ui in
**1 O

ui or: z u
o ui 0- < »
Ul t- -1 > «
r> z u o ui
o ui x < _i

— CM «n a- in
fv ^ fv i^ r^
- . _ — _ . —

-I J -I — 1 -1
Ul Ul UJ UJ UJ

S ? < 2 2

lu

1—•-I
00
or
o
or
o
u.
V9
Z
**
.̂

•>«

ŷ;
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1. 1 r̂ | i.i 1. 1 î i m |̂ j r»l (̂ | t»l 1.1 ĵ
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Ẑ — CM O I/I
— ou a. a. a.
»- -1 Z Z Z 2
2 -1 1 • * *

W O y y -^ y

*••

&t (M O| O| O| O|

U O 0

uj uj 'A!
I XI

z
o
•~r

^~

£̂0
•-•
cr
H-
Ul
MM

O

Q£

«t
J

\̂P
Z
4
•̂
01

ac
0
u.

UJ
* H-
• 4
* *"*
Q ^
• UJ
* o
^O- Ui Q (X UJ

O» ^ UJ O" ^~
Z VI <

o ~ 3 o a:
H- »- f— Ui

2 »- Z
Q o o a ui
o u z o id^ 0

0* » *
+ ^
* *
^ •>>
W U V

W **1 ^ **J ^ **4

O O C G Q C C O O O C

rr».i!z rTrZa.
uj ui uj uj Jii '-^j 1^1 m u i^. uj
X X X X X X X X X X X

z
0
•-•
1-
m̂»•
ac
^_
in
»«
Q

_J

4
£
ac
o
z
z
o ;u. !
Ul

1—
4

CM î 3- •-• CM i*>'
^ fcC ̂  *^ > ^ fcC

• • • — .Ul • • —•^ -^ -^ *^ Q — fc «^. «^
_ oi n « _ CM —
- • - a o > - ui •••£

-^ -^ •* 4 OK K- -^ -^ (E
^* *-*»*.* '4 i^ «^, O
£ X Z £ E O f E £ £ Z
4 4 4 1 — 1 - Ul 4 4 0 T .
a c a e i E i z a: ac •
4 4 4 t n O U l 4 4 7
Ok Qj. Ok ^ 19 V9 H. OL> ^

A i
m • s-

•
•
0

c* u u o

a o a o o
O O — «M «*l

ui ui ui ui ui
1 IX. 1.1

in
4
£

*»
CM
*

CM
)£
«^

(E
Ul
H-
**
OD
ac
0

ae
a
•̂

—
a

CM
V

*—
QC
Ul

f—in
o
o
OD

Ul
X
fc-

1—4
X

>— »•
ui ui
£ 19
"» 4.
1- CE

O
Ul t-

o- x in
O- 1—

z
» O Ul ->
*c >— ac.
• o »-
i/l O »- 3
^ u> in a.

* •
% •
• •
• •
• •

O U O l>

0 0 C
3- i/l -O

Ul Ul Ul
X X X

-̂  (*>
* ^
<•» tj

CM —^£ ^
<M» *

in CM
•-• *^ .̂
• •CM —** )£ Ul
CM — oc
it in o*• »-• >—
en1 B ^
M« ^ •>-•

in

C-39



o o o o o o
ce o o — CM 1*1
3" *• UI; Ul Ul Ul

o. a. oj a. a. a.
-i-i -i _i _i -i
C*J Ul ;*£ ul 14) Ul

o a
i Ul -O
! in m

: ul u»
, x x.

o o o o o o
X O- O — CM 1/1
Jl ui -O ~C ~0 •«

0.0.0.0.0.0.
_i _i _i _i _t _i
Ul Ul 'Jj Ul Ul Ul
x x x x x x

G O O D
p- O — IN-c r». rv r-»

Ul Ul Ul Ul
x x x x

a.
_i
al

o o o a
r- to » o

O. o. O. O.
-1 -J -I -1

c o c a o
(M <-> 3- 01 -o
00 « co co *

a. a. a. a. a.
-j _i _i -i -i
ui ui ui ui '«»
1 X I X X

O C O O O O O O O'C
a ) o — c M n v m - a r ^ a )

a. 0.0.0.0.0. a.' 0.0.0.
-i _ j _ i _ i _ i _ i _ r _ i - J - i

Ul Ul Ul Ul Ul Ulj Ul Ul UlUl
x x x x x x x x x x

ui
o

IE
O

a.
(ft

ac. ,
o
ac
o

DC
Ul
*-
en
o
o «
31 >-'

3-
Ul O
X I

X U.
t- *'— .

oi

in — — ol
ceiui CMI 191

ac: x. >

•»

CM

cei
O'

in
-•
*'

'

Ul
I/I

s
ui
z

ui
it

or
a.

ui
z

O
X
m

o
in
in

C

— UlO Ul
u in
ui —•
in —

, o ~vi —
ui — ct o
l- . X O Ul
< < »-• ui-
_i ce « in
^ o ce ••*
£ O Ul -
— ce z o

O. Ul Ul

z
o

•in

o
t-

o

x u.
>- I I- Ut! O! -•

z in — i — •! •
•Ul OI— B-'W O ~
t- j t — ., K Ulj
•o o n <Mi — • o
a. ui M ^: <n ̂ | n<

x en • — — —o «| a- in: • u. o
u mi * — * ~! o

> '

ft,
»t »•
—tO«
Ul
otj o
o. *-

\ IM

o;
u

O
p*

z

• •

o
a:

ul
X

o

Ul
in

ce
•

ui . _i
m vi ui z

i- a o
o ^ o —

_l >* Z CO

Ul O —Q in —ce
o tr en k-
x ui in in
u — x Q:
-• m
u. oe ce ac in
u. o o o i-
< u. u. 3

ce •' _i
i- in o Q z

ce ui ui •
-~ ul Ul Ul Ul: —
p x i- in in CD
«M t- in '• ac —
• o ce ce o o

— u. o ui ui z —
• < O CD CO CD • ~
— : x z in CM
- Ul U. 3 Oi O •

— o o z z ox
-» O CO tfl
— u ce x x z a-
Ul Ul O O - •
-i z co o o1 _i ui ;
»- o x z z' ui — •
— ~ 3 « <, O CM
H- v» z'ce at o •
— — ac x »
•~v u i u i u i u i ~ — in—
•»< ^ x x x ' n - o ca
oo »->-i- o — o ce
-•CM ui — -• m o in —
•— x z z z • — z:z o CD
mi - >-««-.«. u i t - i i o c e
— « — < - » — . c o o
ox o o o o ax —CM 2 z
<ce « « < < : « ce — — • •
u i o u i u i u i u i u i o w i n c M r t
ce u. K c e c e c e ct u. — — ii ^

* * * *,

13-11
-i a
z.ui
I Ul
r in
^ z

z
o *•

o o
<a o

z
ui
z
o
o.
X

ce
Ul

ce

a.
o

ce
o

Ul
CO

» * z
Ul • CM I

O — * —•— : I CM
Ul • c*l •

ce x « i.
Ul « t- 4
z ce ui ce
«9 o. z a.

— O Ul
O O* O
o. z
x o'~
ui >- i-
• ,z
m o o
ii tO <J

ce
*-
in

ce
o

\a
o

a:
o

Ul
IQ

ce
ui
z
ui

* —CM Z
u. <:
:̂ v ce
IM «'
* O.

* —
U. Ul
«^ •
^9 I
:O —• • _l rg

o O < U.

O O — — Oo at- <a o
— —(TOO>w X-C» _l —

— — in « •CM «•> • • ' —

I- I- • ».Z »•.
<t <:— -• <3 »•

O O — — O_l -I X X,_l O
u. u. < <t ce H-
• • ce ac •
CM **1 ̂  ̂  Ul O
u. u. o. a.- ̂  v9

UI UI tfl ID -o -o -o

C-40



o o a c o
o — H <•> f
o o o o a
- . - . _ _ —
a. a. a. a. a.
-I _l -I _l _l
Ul Ul Ul Ul Ul
x I x I I

a.
_i
ui

o
Ul'

Ul
ac

i/i
a

tr
o

1/1
o

U.

i/i

x
a

Ul
CD

U
O

Ul
U
z

Z
Ul

13
DC

ac
<
z
i:

o
ui

Ul
l

DC
Ul
X

o
at

o
ui
2

ffl'
o

o:
ui

at

—
a:
t-
1/1
~
a

a:
a

o
u.

o
a:
u.
o
ui
Z

CD
a
ui
m

X

—a:

Ul
<D

zee
<«

Ul t/l
• •
z z

ului
z z o o o o

— oc
+ o. o ui

•• X

Ul
3
z

o
u

O

o

H-
z
~
z
a.
*
*
•
•
•<_»>-»

<
u »• uj z i -oc >- »• ui
z o- o o 2 uj i> 03
« z u. < u. o z
_i o>-> >-(/» i M N O " —
_i _i i- i- i / i i / tz ui ic ^ t- »-
«tj z — • 2 < ; in • • z
u « o o xox a. ui » o o
z u i a u » - v j i — U I K V O O

tM

Ul
o

ui
>-
•*
o;

ta
•
•

Q. oc
i- u.

Ul
Q

oui
o- ^

«m • 2 z
0.9-1/100 ui

CD vs ic be m u u

O O O O

• o e f . u i u l u i u j u i ui
- • u i u i o _ i _ i _ i _ i m

x o c a r - i 2 — — — — H- o
« « « < i n o u > u . u . u , u i z
o . a , o . « j i c > j — ~ — — a: ui

C-41



•
• ; '
0 '•

J . ;
• : i
_i • '
18 i !

-;
ae-
Ul'

~
ac
o

1 rv
•-*

CM
•«
•

•0

^

' **1
-0

^
•

IM
"*

«0

1-

;

4t
>O

^
X

^>
" * • ! ' ' \ ~ ' > - _ «

f*.

in
•̂

^
•̂

<•)
^̂
CM

. «
• i
_l

Ẑ
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