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FOREWORD r

From the moment the very first instruction for the Army Cost Model

was written on a coding sheet, every attempt has been made to work towards

a symbolic assembly 1isting‘that would be as completely self-documenting
as possible. To this end, & fairly rigid set of conventions has been

adopted, so that there would be a consistent "style" of programming

B s

throughout the Model. i

The most fundamental conventions are concerned with the way in which

W

B P

the individual programs comprising the Model are broken up into a logical
hierarchy of routines, and the way in which these routines communicate
with one another. No less important is the way in which data storage is
organized internally: here the goal has been to parameterize the data
definition wherever possible. Conventions for references by the routines

to the data storage areas involve the specification of control words in

standard formats. Finally, and perhaps most significantly, a large number ﬁ;

of commentary cards has been included, detailing each program in as precise

s ™

terms as possible.

Had the original goél of a completely self-documenting program been
reached, there would have been no need for this Memorandum. This Memoran-
dum, then, augments the assembly listing, indexes more salient features of
the program for immediate reference, and provides a level of expository
discussion not practical within the listing itself. Its aim is to impart

to the programmer sufficient detail to enable him to become thoroughly fami-

4‘ A.v.»gqf‘.\ e _.;,‘ '. .

liar with the program; those working on similar models should also find it

useful. 2
F

G g s

PP
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The machine operating instructions for the Army Cost Model in the pre-
vious section, along with the other publications describing the data require-
ments(S) and computational flow,(s) present enough information to permit the
operational use of the Model. There is always the po;sibility, however, that
a previously untried combination of data will result in the detection of a
"bug" in the program. Hopefully, a more likely event is that continued use
of the Model will result in the requirement for an upgraded data base or
Model logical structure,‘necessitating program modifications ranging from
minor changes to a complete reprogramming project. While the final documen-
tation of the Model must remain the symbolic assembly listing itself,(T)
much information about the code cannot conveniently be presented in the

restricted format of such a listing. For this reason, supplementary docu-

mentation of the Army Cost Model Code is presented here.

INTRODUCTION TO THE 7090 SYMBOLIC ASSEMBLY LISTING

Organization of the Army Cost Model Code

Primarily due to storage limitations imposed by the T090 (but also to
provide restart capability in case of machine error), the code for the
Model is broken up into nine major programs. These are, in order of their
executioni |

1. INPUT CALCS: Reads all input data and converts it to internal

form; sorts the Basic Force Unit dat; into the order in which
it is referenced by Major Force Unit data; collates Major and
_Basic Force unit data; computes all materiel and personnel

requirements.
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2. REQ'T SUMS: Sums the requirements for personnel and materiel;
vrites the Requirement Sums Tape.

3. REQ'TS PRINT: Prints the Requirement Sums Tape.

4. MAT'L ANNEX: Reads the Requirement Sums Tape; calculates and prints
the Materiel Annex Output Report; computes the allocated costs for
materiel and personnel; writes the Allocated Costs Tape.

5. PROG. TOTALS: Prints the totals, by 0.S.D. Program, of all inter-

mediate Major Force Unit Calculations.
6. COST ALLOC: Reads the Allocated Costs Tape; allocates materiel
and personnel costs to Major Force Units.

7. OUTPUT CAICS: Computes the final costs for each Major Force Unit;

prints the final output report including costs and individual

Materiel Annexes.

8. OUTPUT TOTAL: Computes and prints the totals of the final output

report, by O0.S.D. Program.

9. AGGREGATIONS: Selectively computes and prints the totals of the

fina14output report, in any desired aggregations of Major Force
Units.
PrOgrams 1, 2, 4, 6, and T comprise an operational model; the remaining pro-
grams merely print additional output reports from information computed by

C
one or more of these basic sections.

The individual programs are coded in the SCAT language for the 7090,
and operate in the environment of SOS, the SHARE Operating System.(l’z)
An attempt was made to keep to a minimum this relationship with a specific
operating system, however, with the result that almost all of the program

is in standard 7090 machine language. The exceptions are:
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a. 'The macro facilities of SCAT were used to incorporate calling se-‘
quences to a tape read/write package;»these could equally as well have been
coded explicitly. A DETAIL MACRO instruction has been supplied at the be-
ginning of each program so that all generated instructions appear on the
assembly listiﬁg.

b. The Master Control and tape read/write routines of each program
refer to SYSERR and the CORE macro, and the program terminates with a trans-
fer to SYSTEM; these may easily be removed.

¢. Some on-line messages are printed via SYSCAP; all of these may be

removed .

d. Those routines which print reports use the Output Editor facilities
of SOS, including the XFORM, XHEAD, XEJECT, XSPACE, and XPRINT macros; a
small subroutine package to similate these could be added. This would be

the major change required to operate under another system.

. Organization of the Programs

Each of the programs of the Model, as implied above, is organized into
three distinct parts, as follows:

Routines. The first of these parts consists of the individual routines
of the program. In specifying the routines which comprise a program, a
perticular emphasis was put on the creation of a logical structure which
would kegp each routine as short, as general, and as self-contained as
possible. (As a result, many routines appear in several programs; only the
names are changed.) Figure 2 presents the assembly listing of a typical rou-
tine, and indicates the conventions used in coding individual routines.

The first routine of each program is the Master Control routine,

and the first instruction is the entry point to that program. The
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master routine is, at all times, the highest level of control for a pro-
gram, and a good idea of the operation of the Model may be extracted from
the cdmmentary appearing in the nine master control routines.

For each of the five major programs of the Model, the detailed organ-
jzation of the individual routines is given by the flow charts which appear
in Appendix E. A'complete 1ist of all routines in the Model is presented

in Appendix B.

Control Words. The second major part of each program consists of the

control words for that program. These control words are used for communi-

cation between routines, and for specifying paramétrically data and working
storage areas in the program. Figure 3 presents the assembly listing for
- typical control words, and indicates the conventions used.

Data Storégg Definition. The final part of each program consists of

the pseudo-operations used to define the data and working storage areas

for the program. A great deal of the processing done by the Model consists
of constructing and scanning tables in working storage; these definitions
will be the first part of the Modél requiring modification as the nature of
the input data changes. Figure 4 presents the assembly listing of the data
storage definitions for one program, and indicates the conventions used.
(Comparison of Fig. 4 with Fig. 3 will reveal the lack of parameterization,
which will require, in general, the corresponding control word tb be changed

when the storage definition is altered.)

C

SUPPLEMENTARY PROGRAM DOCUMENTATION

The documentation which follows is primarily concerned with presenting
additional information about the first of the nine major programs of the

model. There are a number of reasons for this. First, INPUT CAICS is the



-2] -

(XXXX0)

39VNONVT 1vOS NI INILNOY ¥ 40 NOILONNLISNOD
2 34¥Nnoid

*suojssaidxe
sHewyyLo Bujsn Aq pej|ddns
: 10 $95UBI}24 BPOD 9|qOJIDA

0€EZE0 = $ VA3d ¥0d4 300D
°34303 VW3d °J23dSNA Y04 300)

SYVIA 1T dod
W3d LX3N

*sdo NI £q peuyyep
9.0 $92URI§8. BPOD pox|4

OJINT 1X3N
VH3id 01

v o4
O4NT
O} O}

Y9 0°t

*9ULINOI D 19A0 B4OSUN
A|jowsou aip u3ysi6es xapu)

%4 44300 vW3d I3123dSNN

YH0°1 J30
€Z+52010¢ J7d 662%9
<9 noi 09249

LA LAY I

T=N ¥V3IA OLONQIZ

GY¥OM ONZ 01 O
3Q0J 3¥01S
$ VW3d ¥0d4 30097

*wajqoid ayy

JO IX04U0d By} uj uoydNIJSU|
o029 4O UOIIdUNY 10 JUBIBSDI
8y saqLiosep x._E:cEEoU

03NI NdW MIN ¥OS NI0T
*44300 40 NOON

3002 SN1d

VivV3 30IM/32¥04 40 NIOT
— ¥X 3AVS

*SpJDd

$HoWal 4o saquinu © Aq pa
-qi49sap si puo ‘ebod o piodas
0 uo suiBaq sujnos yoog

Lt " 39vd

°$ VW3d ¥0J 3007
3HL ST Od4NT a3aav W04 3009
*04NT 9A N3dW 3HL 0L

(°44303 150D VW3d A31d4133dSNN+T)

AR Z'0 iV 3009 3HL
=  H0d O4NI 3IHL SITNAILINW 259

€9/%0/10

Hé0ne Irxv 6G2%9
141410249 XIL 6+
T=4yi1+e X1 &+
T~42%T4+e IXL L+
yic 0Ls 9+
UNY G4
Y ST 4+
24 AdW €+
vOY 2+
862%9 aav 1+
Tyasn v12 102%9
=111 IXV &+
LAL4 71S 8+
¥4 1S 1+

44102499

CL+4092Z9944 41+
%40269 VX1 1«

460249 VXS

*woibosd yooa
o4 anbjun s o, *,uup, wioy
944 JO 210 59U} NOI JO§ s|OqUIAS

S2IVvI Indinn

*"9
?Nif\ﬂo\

S99
*499

€99
299
199
099
649
859

%<

Zyom—nyy
610 UOHDMUSU] Jsulj Byy 40 |oquiks

8¢9
*L€9
*9¢9
*G€9
579
€9

"3 ‘g6 ‘66 Yim pua

953y} 4o} sjoquAs fauyynos ayy
40 ued o payjddns 810 sujyno
9yy Aq papasu sjubysuod ny

9%€90 0 D0000 0 &IIET

10700

10000 » NODZ0 O €LL€T
00000 % GO%2L 0 222%1
09L€T 1 T0000 2 TLLEY
TLLEY % LIl 1T OLLET
OLLET 2 LLLLL T U941

‘awou |uinol ayy

04 81161p 7 Buippo Aq pawioy
21D BULINCI D UjYiIMm sjoquikg

Y van vy v

SLLET 0 COVO% O

(NARAN Y rAAAe A

PRITR)

19L€1

NN e
*$9ULJN0J J3YJ0 O} JO SpioMm
|034u03 04 210 Buinos Ayy

9PISINO $9dUBIFJa A|uo ay|

%LLET 0 GO00% 0  €SL€Y
SZ%91 ¥ LOYLY 2 2SLEN
C9LEL & DOH5S 0 16L€1

*ouInos ayy o4 A1yua Ajuo
BYJ SLSIY] caupnos ayy jo

844 | 3U14N0I D Jo swou By

*Buipoay
\ 944 04 ewou woiboid ay; A|ddns
©§ pasn si piDd | N3l UY




NG

- 23 -

3HL 40

3HL 40

3H1 40

JHL 40

HAON3T OGNV

30

' aNv

Aoy
~UWWOD 3y} Ul PayodIpu| 310
$95524ppo Juawa|dwod pup ani]'

‘wa|qoid ayy Jo 4xa4u0d By Uy
PiOM [O14UOS Y2DB JO UOLIDUNy
oy} saqudsap Aiojuewor)

JOVNONVT LVOS NI SNOILINIZ3Q QHOM TTOHLNOD
€ 38N9Id

*{(=) 378Vl 3IHL 30 NOILIVIOT A3ISNNN
AS¥I4 3HL 01 13S SI IN3WINDICQ 3HL
*SNOTLVI0T
AYING AYVNOTLDIQ LNdN¥HL J0 374vi
NOILVI0T 3H1 SNIVINOD 4269

*(=) Y3Iuv 3IHL 40 NOILIVIOT A3SNNN
1SYId 3HL OL 13S SI AINAWIUIIQ 3IHL
°S3TYINT AYUNOILOIG WILT LNdNYHL
XINNV 13TY3ILVYW 3404 V3wV LINdNI
NOILVI07 3HL1 SNIVINOD €269

®(=) 378vL 3HL 40 NOILVIOT O3SNNN
AS¥I4 IHL 0L L3S ST INIW3UIIQ 3IHL
°SNOILVIOT VAVQ T3IY¥31VW 40 319VL
NOILVI0T 3H1 SNIVINOD 2269

W3LT 3NQ Y04 Viva 40 HI9N3T 3HL
ANV VLIVQ 3IY31VW ¥Od VIYV LNdNI
NOILYJ0T 3HL SNIVINOD 1269

°V1ivg 3QIM/32404 30
NOILVI0Y 3HL SNIVINOD 0269

*04NI 3T¥VIYVYA N3N IHL
NOILVI0Y 3HL SNIVINOD 1169

"03NI 03X1d4 NdW IHL 40 HLION3T
NOILVI0T 3HL SNIVINOD 0169

©Q3SS320¥d INI3E ATANIYAUND
W3ILT T13Tu3LVW 3HL ¥04 ViVa 3HL 40

(4) NOILVD0T 3HL O1 L3S SI 2069

*034av 38 AVW
O4NI 18A NdRW MIN HOIHM 1V

(=~} NOILVI0T 3HL Ol 13S SI 1069

*33$S3208d ONI38 ANANIHYND
W3LlT Nd4W 3HL ¥O04 3002 3HL 40

(-) NOTLVIOT 3HL 0L 43S SI 0069

°SANTLNOY N33M138 NOILVIINNWWOOD
¥0d4 SNOTLVIOT 378Vl
OGNV SV3¥V O¥OM 3NI430 04

'$7732 ONV SQ¥OM 10¥ANGD 3YV*®°*0069

6S 39vd

€9/%0/10

s#hie?
iR ¥4
»Znge
«70€2
Qeni2) 324 %269 00€Z
#6622
*3622
1,672
#9672
%6522
[IZARRG 17d €269 %622
#0672
12622
#1622

SL212 0 00000 0 SE¥9T

T1€02 0 00000 O HEY9Y

*sD2ID 960104s DOP O} 34D

Qendtécgy 324 $90U10§9) PIOM |044UOD 953l

LA Labor4
S 5822

1 A4 ] €LYEZ 0 L9000 0 2€%91

*a9Q72
s 222

000T*te 1S€TZ O 0OSLTI0 0 Tev91

*woiboid oy

or Aq 495 9q Apw spiom |014u0D)

0024461 22509 0 01¢00 0 LZH¥9T

Qae» 50000 O 00000 O 92491

*wosBoid yooa Joy anbjun
i D, °,UUgD, W0} Yy 4O
21D SPIOM |Q1UOD 40y sjoquikg

Que

Oss 50000 0 00000 O 42491

SJ7VD 10d1n0D




-25 -

39VNONVT LvOS NI SNOILINId3Q 39VHOLS |

v 380914

*O4NT 37UVIYVA NdW
Y04 VIUV LINdNI 3HL ST 017

*0dNI U3aX1d Ndw
Y04 V3IUv LNSNI 3HL ST 61

{=) NdW NI 3002 30 NOTLIVIOY GE-1¢
U(IAVIIONT 02-S1
3443=3003 #41-1
ST LVWY¥N4 3HL
*SNOTIVINT 3607 ViVa X3ANNV
31¥IIVH NdW 40 374vL 3HL ST R

(-) NdW N1 3002 40 NIO  6€-T12
4443v=3000 0¢-¢
S1 LVWd0d 3HI
*Nd4W IN3IYYND 3IHL NI SNOILVIOT
4443% 3007 40 3718Vl 3HL SI 21

(=) 04w NI 3003 20 N201  6€-12
434€0=3007 02-€

kx||\x||||||¢:un||x||\\||||a'm~ 1VWHOd 3ML
INI®YND 3FHL NI SNOILVIOT

PRIDIIPU] 910 $3|O} JO 5{OWLIO

*A1DjUBWIWIOD 9y} U|

444€0 3002 40 31aVL 3IHL ST 91
d

{+) NOILVI0Y 6G€-12

.Ev_goa ayy Jo 4x84uod
94} U} DAID YD0@ JO SjU3JUOD
ay4 $0q1I9sap Aiojuswwod)

NN

7J24e=al 0¢-¢
ST 1VWYN0d4 3HIL
*SNOTAVIOT vivO T13TY¥3LVAW 40
(%1 NI) SNOILVI01 40 374Vl 3IHL ST $7

°Viva 13T¥3LVH
W04 V3¥V INdNI 3H1 ST 41

*viv3a 3Q1M/32¥0d
Y04 v3dV LNdNI 3HL SI €7

(+) AYIN3 Q29 40 NOILVIOT GE-1¢
44420 30023 0Z-€
ST LvWy0d 3HL
*S3ITUINI AYYNOILDICG dH0
(17 NI) SNDILVO0T 40 378vi 3HL ST 27

*SQW0M 028 01 40 SISISNOD AULINI
HOV3 *S3ITYINI AYVYNOILDIQ 10d4N¥HL

XINNV ViAVW Y04 V3¥V INGNT 3HL ST 17

89

SY3Y¥V LNdNI *S378vLe 3yve°-17

39vd o €9/90/10

09 aN3 0392 e1Len
*woiBoid ayj 10j aUL§N0)
X*001-s- - SSd |044UOD 494SOW By} O} $4401
P103 GN3 9y JO $52.ppo 9y}
*GL9V
X*usz SS 61 Y197 92509
«€L92
*ZL192
.o~a~ *Ajowaw JO puUd Yy O} puIIxa O}
%6997 pauijop aq Aow paio aboiois ¥
#8997
g*o0s IA2-73
06l Ssd 11616

*piom (044u0d Bujpuodsaniod sy
Aq 10§ pa}j|02 Uy} D3IO UD 40§
paniasal oq Aow 950ds aio

0001 SSH GYELS
0*0s¢ SSH 6%92  €S5L9S 2
*g4HQ?
L4972
X*4000%1

SSH LA 94992 (2 174
- 4GH97

*paigjddns aip sjouuoy BuiBBngag

*wniBoid yo0s 10§ anbun
51,0, °,UUD, pUD (UD, WO} Y}

40 210 D210 96D104s 10} S|OquUIAS

T1ene

$27vI INndino




- 27 -
longest and most complicated section, including as it does all of the input
and conversion }outines. To gain operating speed, the required Basic Force
Unit data sorting process is interleaved with the input processing. It is
in this section that the greatest variety of data appears. Here also is
the greatest proportion of non-arithmetic processing. Perhaps most import-
antly, however, this was the first program to be written, and it was during
this programming that the bulk of the finally-adopted conventions evolved.
Unfortunately, but predictadbly, the earliest code was never reprogrsammed to
adhere to these conventions, and therefore the greatest deviation from fhe
standards occurs in here. Finally, by the time a programmer has worked his
way through the program, he should be sufficiently familiar with the Model
so that the Symbolic Assembly Listing will indeed serve to document the

remaining eight programs.

Tape Read/Write Macro Package

Al]l tape reading and writing fﬁnctions* of the Model are under the
control of a common Tape Read/write Macro Package. This package provides
a complete set of tape select operations, tape checking operations, and
channel operations. It is complete and uses no System rogtines except
SYSCAP and SYSERR,

Routines. The calling sequence for egch routine in the package is
generated by a single macro instruction. The routines may be divided into

three groups as follows:

¥With the exception of the output report tape, generated under the
control of the SOS Output Editor.
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Internal Representation. A unit of data is considered to be all data

which has identical values of ID and M/A. As each new unit of data is en-

countered by the data input routines, two separate tables are created in

memory in a standard format; data from each card of that unit is then con-

o o o e e 68 b e
L R SR i e G N L . Lo N

verted and stored in one or the other of these two tables. The value of the

Code appearing in the data card 1is used to control the internal represeﬁtation

of the data.

Data with Codes 00001 through 00999 is stored in a Fixed Data Table

as follows:

LOCATION 4 12 17 18 35

ORIGIN M/A “ | IDENTI=ABCCC
lllllllllllllllllllL__\
+1 DATA WORD
+2 DATA WORD
+3 DATA WORD
+4 DATA WORD
} STORAGE
FOR
R DATA WORD FIXED DATA
iN-2 DATA WORD
+N-1 DATA WORD
-/

When a new ID-M/A combination is detected during data reading, a table

is created (by Routine I26) in this format, and words 1 through N-1 are set

to 0.0 or 1.0 (by Routine I2T). This, in effect, creates a complete set of

Fixed Data, with predetermined values, for all Codes of the form OOFFF.

The standard internal format for ID (ABCCC) in the table heading (and

throughout the program) is an 18-bit field composed as follows:
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18 21 22 25 26 35
A 8 CcCC
1 | B} | IO T | 11 1L | S | - ]
\ N J y
v s Y
4 BITS 4 BITS 10 BITS

For example, the ID 31719 would appear as:

18 21 22 25 26 : 35

001 11j00 O 11 011 0O0OT1 1 1 1
11 1 [ SO SR S A N N TN NN NN NN N N 1

or 143317 in oétal.

The Mission/Area (M/A) is carried as a 6-bit field which is a trans-
lation of the character M. The translation (and position in the M/A tree)
is given by the table at I971 in INPUT CAICS. |

The length N of a Fixed Data Table is dependent on the ID for tae data,
and is a parameter of the computer program; é.g., for ID =1BCCC, the length
‘ is given by the word at 1XXXX in the program as 20010. The origin of the
table is determined as data is read, or is predetermined by the program para-
meters. A complete listing of Fixgd Length Data Storage Definitions is given
in Appendix A.

As data for Fixed Codes (00001 through 00999) is read and converted,
it is stored in the table, replacing the predetermined values. Data for a
given Fixed Code is stored in consecutive locations beginning at the relative
position corresponding to that Code; the number of words required is deter-
mined by the format statement corresponding tothe Format (N) on that card.
The Code itself is not explicitly entered in the table. For example, data
with Code = 00011 and Format = 2, would be stored in 12 consecutive words,

beginning with word 11. Data which would extend beyond the limits of the

table is ignored.
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> 01000 is stored in a Variable Data Table as follows:

~ LOCATION ¢ 12 i7 18 35
j
ORIGIN M/A IDENT=ABCCC
v aa s e s by b v ar et
1 CONSOLIDATE NO. = M TS
'SRE TN T A T IO 10 U IO TS A I S |1||1|||.»|1|1:|L_)
’ - ™)
+2 IND. CODE = DEFFF
FETET | DTN IO YO TN T N T T 0 N T B B
+3 ALWAYS 0
+4 DATA FOR YEAR N-1
+5 DATA FOR YEAR N
+6 DATA FOR YEAR N+1

I\

} VARIABLE DATA
HEADING

L STORAGE FOR
1st LINE OF
VARIABLE DATA

(14 WORDS )

2nd LINE OF
VARIABLE DATA

( 14 WORDS)

} STORAGE FOR

_J

. g DATA FOR YEARS N+2 — N+9
+15 DATA FOR YEAR N+10
+16 IND. CODE = DEFFF
AR I IR I N B R B B A A A
+17 ALWAYS 0
+18 DATA FOR YEAR N-1
8 DATA FOR YEARS N—>N+9
+29 DATA FOR YEAR N+10
+14K-12 IND. CODE = DEFFF
1.1 1 llllllllllllllll
ALWAYS 0
DATA FOR YEAR N-1
DATA FOR YEARS N—> N+9

<

+ 14K+ 1

DATA FOR YEAR N+10

STORAGE FOR
FOLLOWING LINES
OF VARIABLE DATA

STORAGE FOR LAST
& (Kth) LINE OF
VARIABLE DATA
( 14 WORDS )
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When a new ID-M/A combination is detected during data reading, a table
js created in this format (by Routine 126, at the same time it creates the
corresponding Fixed Data Table). The length N of a Variable Data Table is
dependent on the number of data lines (one line = data for one Code) for
that ID-M/A combination, and is initially set to O, corresponding to no data
in‘the table. The origin of the table is determined in the same manner as
that of the corresponding Fixed Table. A complete listing of Variable Length
Data Storage Definitions is also given in Appendix A.

As data for Variable Codes (Codes > 00999) is read and converted, & line
of Variable Data is created in the table in the format shown, and N is in-
creased by 1, for each Code. These Codes are explicitly entered in the table
(in the same format as the ID), and hence each line of data is uniquely iden-
tified.

The consolidate number M and the IND (indicator) bits are not used in

the input process and are set to zero.

Data Storage Restrictions. The above conventions for storing data in-

ternally imply several restirictions and interrelationships which must be
observed. First, for each ID-M/A combination appearing in the input data
file, both a Fixed and a Variable Table are formed; even though the current
structure of the data does not allow, in some cases, both fixed and variable
data to appear in the input filé (see Teble I). This has been taken into
account in the present progrem. Second, certain precautions must be observed
in assigning data Codes and Formats, as follows:

a) No Fixed Code may be larger than the allowed Fixed Table

size for that ID-M/A.
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b) The Fixed Codes are not carried explicitly in the Fixed
Table; therefore, the program itself must "know" what these
Codes are: These have been parameterized wherever possible,
but appear in many parts of the Model. A complete listing
of all Fixed Code references is given in Appendix A.

c) A definite relationship exists between Fixed Codes and the
Formats for them: The Format for a Fixed Code must always
specify a predetermined number of words, and this, in turn,
mey make other Fixed Codes for that ID-M/A unavailable. For
instance, if Fixed Code 00001 is assigned Format F (10 BCD
words), this implies the use of relative positions, and hence
Fixed Codes 00001 through 00010 are used for storage, and the
next available Fixed Code is 00011. Preprinted Codes and
Formats on all input sheets are used to comply with this

restriction.

d) Since Variable Data always implies data for years N-1 through

E? N+10, the corresponding Formats must always be of this type.

In addition, the convention is made that Fixed Code 0000l is always a
BCD TITLE or NAME entry in Format F. These entries are used as dictionary
entries throughout the program in téo many places to enumerate. Also, Fixed
Code 00011 for all M/As of ID = 00001 is automatically filled with the Run

Number (from cols. 75-80) by Routine I27.

( Control Words for Data Input Routines. The Basic Input Routines (I30,

I20, 125, 126, 127, 180,...,199) are under the control of a number of CONTROL

WORDS, which specify Data Locations snd Lengths, as follows.
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Card Image Control Word
LOCATION s 3 7 2 3s
LOCATION OF PACKED LOCATION OF UNPACKED
1990 BCD CARD IMAGE BCD CARD IMAGE
| N T O N U A O I £ 1 ¢ 2 ¥ ¢ 2 3 03 8.3 3R

Routine I30 reads a card image from tape into thése Jocations. Routines

I20 and I80 through I99 convert information from these locations to internal e

form. The areas are 14 words and 84 words in length.

Converted Control Information Words

35

LOCATION s 18
1900 10 = ABCCC FROM COLS. 1-5
1 1t [ - . ' 1.1 1 1.t 13t
S 30 35
M/A -
190l - INTERNAL) FROM COL. 6
1 1 . 1
S 18 35
1902 CODE = DEFFF FROM COL. 7-11
11 ' 1.1 1 I L4 ¢ ¢ ¢ 2 1 8t
S 30 35
1903 FORMAT | FROM COL. 12
2.2 L 1 1

Routine I20 converts cols. 1-12 of the card image into locations I900

' fhrough 1903, and these words are then used to control all further input

processing.

Converted Data Conprol Word

/

LOCATION s 3 17 21 35
NO. OF WORDS OF DATA LOCATION OF DATA
1991 IN CONVERTED FORM IN CONVERTED FORM

I OO T O VS WO TN T N OO A S N I N U N N 2 O I |

The Format Routines I80 through I99 convert information from cols. 13-72

of the card image, according to the Format character in 1903, and leave the

location and length of the resulting information in I991.
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Fixed Input Area Control Words

LOCATION s

3

17

21 35

1960

LENGTH OF FIXED AREA
BN EENNEN RN

LOCN OF FIXED AREA

j IS TS N U T N O O O I

+1

LENGTH OF FIXED AREA
(EEENE NSNS

LOCN OF FIXED AREA

[ T T IS S I I T T A |

+2

LENGTH OF FIXED AREA

[ I O B B I T IS |

LOCN OF FIXED AREA

S5 T N VS W H N N I e

+3

LENGTH OF FIXED AREA
F I T I O O O O T O A

LOCN OF FIXED AREA

I I S O O K U B

+4

LENGTH OF FIXED AREA
U U N B W O IO O O A O

LOCN OF FIXED AREA

[T OO N T T T T I I A

Variable Input Area Control Words

FOR 1D = 0BCCC

FOR 1D = 1BCCC

FOR 1D = 28CCC

FOR 1D = 3BCCC

FOR 1D = 4BCCC

LOCATION s 21 35
1961 LOCN OF VARIABLE AREA | FOR tD = 08CCC
' [E I N I I O O T O I | -
+1 LOCN OF VARIABLE AREA | FOR 1D = 1BCCC
[N IR AR IS NN NN A I i .
+2 LOCN OF VARIABLE AREA | FOR 1D = 2BCCC
[ U L 008 IO T A B B B I
+3 LOCN OF VARIABLE AREA | FOR ID = 38CCC
TN 0% OO S 0% A T O O I O I |
+4 LOCN OF VARIABLE AREA | FOR 1D = 4BCCC
[0 N IS 06 W0 NN IO B O N N 2 I |

Converted information (as specified by 1991) is stored by Routine 125
into either the Fixed or Variable input area according to the Code of the
data (in I902) and the first digit of the ID of the data (in I900). For
example, Fixed Data (Code ;g 00999) for ID = 2BCCC would be stored accord-
ing to the control word at I960+2; Variable Data (Code = 01000) for
ID = 3BCCC would be stored according to the control word at I961+3.

In addition, Routines I26 and I27 use these control words to initialize
the Fixed and Variable input areas whenever‘a new ID-M/A combination is

sensed during input processing.

When data for more than one ID-M/A combination (with the
same value of the initial ID digit A) is to be stored in
rpemory at the same time, these control words may be modi-
fied by the controlling input routine. For example,
Routine ILO modifies control word I960.

Kote:
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Appendix A

CROSS REFERENCES TO THE 7090 ASSEMBLY LISTING

Fixed Length Data Storage Definitions
Variable Length Data Storage Definitions
Fixed Code References

Cost Category Code References
Mission/Area Tree

Mission/Area Tables

Mission/Area Treeing

Fiscal Year Heading Values

0SD Program Tables
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Appendix B

INDEX OF ROUTINES IN THE ARMY COST MODEL

Routines in INPUT CAILCS
Routines in REQ'T SUMS
Routines in REQ'TS PRINT
Routines in MAT'L ARNEX
Routines in PROG. TOTALS
Routines in COST ALIOC
Routines in OUTPUT CAICS
Routines in OUTPUT TOTAL
Routines in AGGREGATIONS

L et TN
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ROUTINES IN INPUT CAICS

I0 Master Control for INPUT CAICS.
I11 Reads All Major Force Unit Data, Writes on Tape T2.

I12 Reads All Basic Force Unit Data, Sorts, Writes Sorted Blocks on
Tapes TSO+K. ‘

I13 Merges Sorted Blocks of Basic Force Unit Data on Tapes T50+K.
T1k Collates Major and Basic Force Unit Data, Applies Phasing Schedules.

115 Calculates Materiel Requirements, Applies Personnel Ratios, Calculates
Personnel Requirements.

116 Writes Force/Wide Data, Materiel Data, and Personnel Data on Tape 8.
I20 Converts ID, M/A, Code, aﬁd Format to Internal Form.

I21 Converts 5 Columns of Card Tmage to Internal ID/Code Form.

122 Converts N Column Field of Card to Binary.

I25 Moves Converted Data to Fixed or Variable Input Area.

126 Clears Fixed and Variable Input Areas, Stores ID and M/A.

I27 Sets Adjustment Factors in Fixed Areas to 1.0.

128 Applies Adjustment Factors to MFU or BFU Variable Data.

129 Multiplies BFU Variable Data by Number of BFU's, Applies MFU
Ad justment Factors.

I30 Reads 84 Column Card Image From Tape T1, Converts to Packed and
Unpacked BCD.

I31 Writes a Major Force Unit Record on Tape T2.

' ‘ I32 Sorts and Vrites One Block of BFU Variable Data Records on
& Tape TSO+K.

I33 Reads a Major Force Unit Record from Tape T6.

I3% Reads a Basic Force Unit Variable Data Record from Tape TSO+K.
I35 Merges Blocks of EFU Variable Data Records, Writes on Tape TSO+K.
I36 Ends File and Rewinds All Tapes Written by I32.

I37 Rewinds All BFU Merge Tapes.
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Routines in INPUT CAICS (Continued)

Iko

14
ko
I3

ILk
I4s
Ik6
IhT
150

I51

152
153
160

161

in
172
180
181
182
183
184
185

Reads All Force/Wide and Mission/Arez Data from BCD Input Tape.

Reads All Data for One MFU from BCD Input Tape, Applies MFU
Ad justments.

Reads All Data for One BFU (A1l M/A's) from BCD Input Tepe, Applies
BFU Adjustments.

Reads One MFU Record and its Referenced BFU Records, Collates and
Adjusts. .

Reads All Phasing Schedule Data from BCD Input Tape.

Reads All Materiel Data from BCD Input Tape.

Reads All Personnel Support Ratio Data from BCD Input Tape.
Reads All Personnel Data from BCD Input Tape.

Searches MFU Variable Data for BFU References, Adds to Table.

Searches Table of BFU References for References to Current BFU,
Adds to Table.

Sorts a Table of One Word Entries.
Searches a Table of One Word Ehtries;

Locates and Applies Phasing Schedule Data to Each Generic Item of a
MFU. :

Multiplies Generic Equipment Item Data by One Phasing Schedule
Entry.

Writes Force/Wide and Mission/Area Data Record on Tape T8.

Writes Materiel and Personnel Data Records on Tape T8.

Converts Format 12(XXXXX) B35 Blank Field = Vaiue of Prev. Field.
Converts Format 12(X.XXXX) B4 Blank Field = Value of Prev. Field.
Converts Format 6H

Converts Format 12H

Converts Format 24H

Converts Format 36H




II

IITI A
III B
III C
III D

III E

< 422
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Appendix C

ARMY COST MODEL INPUT SHEETS

Major Force Unit Data

Basic Force Unit Data
Materiel Phasing Schedule
Materiel Data

Materiel Cost Data

Military Personnel Data
Unspecified Unit Personnel Allocation Schedule
World Wide Data

Mission/Area Data

Deliveries to T.0.A. Schedules
Program Add/Change Data

Program Delete Data

B
F
;
;
]
E

U S T

e s 4, Y 3

e i e A S S T b L 2 S
J N -
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PROGRAM ADD /CHANGE DATA
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Appendix E

FLOW CHARTS

The flow charts which follow are not intended to present exhaustively
the complete detail of the Army Cost Model Program; Instead, they consti-
tute an attempt to present the logical structure of the hiera;chy of basic
routines from which the program hes been constructed. Flow charts are
given only for the five mgjor programs which form the heart of the model:
INPUT CAICS, REQ'T SUMS, MAT'L ARNEX, COST ALLOC, and OUTPUT CAICS; indeed,
these programs themselves make up an operational cost model. The remain-
ing programs, which print out intermediate results from a tape file (REQ'TS
PRINT AND PROG. TOTALS) and aggregate the final output (OUTPUT TOTAL and
AGGREGATION), are largely rearrangements of routines used in the main pro-
grams.

Within each program, flow charts are given only for those routines

which call on lower order routines, jn an attempt to emphasize the hier-

archical structure of the model programming.
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. IO
MASTER CONTROL FOR INPUT CALCS.

R

i O i a3 b

-4
tH

‘Ilg
130

NO CARD - ERROR
Iio
140

NO DATA >~ FRROR
n

NO DATA - ERROR
Iiﬂ
112

NO DATA -
kwor ENOUGH TAPES ERROR
113
144 :
} NO DATA - ERROR
114
45
k NO DATA ~ FRROR
146
t\ NO DATA — ERROR
147
& NO DATA > ERROR
115
Ii6
(G

+ END INPUT CALCS

READS 84 COL. CARD IMAGE FROM TAPE T1,

- CONVERTS TO PACKED AND UNPACKED. BCD.

CONVERTS ID, M/A, CODE, AND FORMAT TO
INTERNAL FORM.

READS ALL FORCE/WIDE AND MISSION/AREA
DATA FROM BCD INPUT TAPE.

READS ALL MAJOR FORCE UNIT DATA, WRITES
ON TAPE 12.

REWINDS ALL MERGE TAPES.

READS ALL BASIC FORCE UNIT DATA, SORTS,
WRITES SORTED BLOCKS ON TAPES T50+K.

MERGES SORTED BLOCKS OF BASIC FORCE UNIT
DATA ON TAPES T50+K.

READS ALL PHASING SCHEDULE DATA FROM
BCD INPUT TAPE.

COLLATES MAJOR AND BASIC FORCE UNIT DATA,
APPLIES PHASING SCHEDULES.

READS ALL MATERIEL DATA FROM BCD INPUT
TAPE.

READS ALL PERSONNEL SUPPORT RATIO DATA
FROM BCD INPUT TAPE.

READS ALL PERSONNEL DATA FROM BCD INPUT
TAPE.

CALCULATES MAT'L. REQ'TS., APPLIES PERSONNEL
RATIOS, CALCULATES PERSONNEL REQ'TS.

WRITES FORCE/WIDE DATA, MATERIEL.DATA,
AND PERSONNEL DATA ON TAPE T8.

B -FP PIRI T SIS
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147

READS ALL PERSONNEL DATA FROM BCD INPUT TAPE.

147

o
>

\ |

NO PERS.

DATA END ROUTINE

126

\__ SAME J

10, M/A

\_ M/A CHANGE _/
1D=4BCCC

120

§o——

Y

(I970+G) *

125

130

NO CARD

END PERS.
DATA

I52

END ROUTINE

o

CLEARS FIXED AND VARIABLE INPUT AREAS,
STORES ID AND M/A.

CONVERTS DATA FROM CARD ACCORDING TO
FORMAT (G) IN CARD (180...)

MOVES CONVERTED DATA TO FIXED OR
VARIABLE INPUT AREA.

READS 84 COL. CARD IMAGE FROM TAPE TI,
CONVERTS TO PACKED AND UNPACKED BCD.

CONVERTS ID, M/A, CODE, AND FORMAT TO
INTERNAL FORM.

SORTS THE TABLE OF PERSONNEL DATA
LOCATIONS.

S A, £ B
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COMPUTES MATERIEL ANNEX AND ALLOCATION COSTS,
WRITES ALLOCATION TAPE.

ATA
MQL' END ROUTINE

ET70

E20

(...*

E32

END OF REQ'T RECORDS

E4i

L,
DATA THRUPUT ITEM

\__SUBS. ITEM

PERSONNEL
\ TYPE

E23

m

(N s () e ) e N

(3]

m
o

m
w

,
~

\_ MAT'L ANNEX
ITEM

m‘
4

m
\.uq—_
O

~N

‘\

m

e [\) s (\)

m
o N

m
i

END
ROUTINE

READS FORCE/WIDE DATA RECORD FROM
TAPE V2.

INTRODUCES AND DEFINES ALL FORMAT
STATEMENTS.

CLEARS MATERIEL ANNEX TOTAL AREAS.

READS THE REQUIREMENT SUMS FOR ONE ITEM
FROM TAPE V3.

FINDS THE DATA CORRESPONDING TO THE
CURRENT MATERIEL ANNEX ITEM,

PRINTS THE MATERIEL ANNEX TOTAL LINES.

PRINTS THE TOTAL PERSONNEL TRAINING COST
LINES.

COMPUTES TOTAL TRAINING REQUIREMENTS
AND COSTS FOR ONE PERSONNEL TYPE.

ADDS TRAINING COSTS TO TRAINING TOTALS.

WRITES PERSONNEL TYPE ALLOCATION COSTS
ON TAPE V4.

COMPUTES TOTAL DELIVERIES AND COSTS FOR
ONE ITEM.

CONVERTS DELIVERY QUANTITIES AND COSTS
TO T.O.A. FOR ONE MATERIEL ITEM.

ADDS DELIVERY AND T.O.A. COSTS TO
MATERIEL ANNEX TOTALS.

PRINTS A MATERIEL ANNEX ENTRY FOR ONE
ITEM,

WRITES MATERIEL ITEM ALLOCATION COSTS ON
TAPE V4.

COMPUTES TOTAL DELIVERIES AND COSTS FOR
ONE ITEM.

WRITES MATERIEL ITEM ALLOCATION COSTS ON
TAPE V4,

STORES THRUPUT COSTS FOR THRUPUT MATERIEL
ANNEX ITEM,

ADDS THRUPUT T.0O.A. COSTS TO MATERIEL
ANNEX TOTALS.

PRINTS A MATERIEL ANNEX ENTRY FOR ONE
THRUPUT ITEM.
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G21
COMPUTES FINAL COSTS FOR ONE MAJOR FORCE UNIT CODE.
G21
I .\\/"
G51 DETERMINES MFU DATA CODE TYPE, LOCATES

CORRESPONDING MATERIEL DATA.

NO COMP
( REQD | CODE= THRUPUT

i

END ROUTINE

MAT'L § )
\_ CODE= MAT'L
DEL'Y QTY )
\_ CODE= MAT'L
DEL'Y § N

\_INIT PERS. $

ANN'L

PERS §

Y
G45 DISTRIBUTES ANNUAL PERSONNEL TRAINING

] COSTS.
G44 DISTRIBUTES INITIAL PERSONNEL TRAINING

) COSTS.

{ ’
G43 CONVERTS MATERIEL DELIVERY $ TO T.O.A.

: G42 ADDS MATERIEL T.O.A. $ TO PEMA §.
'Y ( Y,
G43 CONVERTS MATERIEL DELIVERY QTY. TO T.O.A.
{ ( _J

G4l ADDS MATERIEL THRUPUT T.O.A. $ TO PEMA §.



- 161 -

LOCATES THE BCD STUB ENTRY CORRESPONDING TO A CODE,

G65

ot

G53
\_ NOT FOUND

\_ NEW PAGE MAY

START HERE

(-——>4

\_ YEAR HDGS

ALREADY
Y PRINTED

G77

-

\_ NO SPACING
1 REQ'D
1

Y .
XPRINT
\_ SPACING DONE

,
( E NO MORE DATA
LINES TO PRINT
\_DATA FOR
§ ENTRY ALL O )
G53
\_ NOT FOUND
N
ADD1 TO
‘INO. OF LINES
= |YET TO PRINT
ON THIS PAGE
. _/
AT NEXT
PAGE POINT
i J
L. ROOM TO A
PRINT ON | NO ROOM
PAGE 1}
G75

N
v

- END

ROUTINE

SPACES AS NECESSARY.

LOCATES STUB ENTRY FOR CODE.

PRINTS THE FISCAL YEAR HEADING FOR THE
CHART OF ACCOUNTS.

SPACES ONCE. .

LOCATES STUB ENTRY FOR CODE.

PRINTS THE MAJOR FORCE UNIT CHART OF
ACCOUNTS HEADING.
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