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FOREWARD

This report presents results of work conducted by Boeing Computer Services
Company under NASA Contract NAS3-20385, "Wind Energy Storage Model Develop-
ment." This program was conducted under the sponsorship of the Advanced
Physical Mathods Branch, Office of Conservation, ERDA, under the direction of
bv. G. €. Chang, and was administered by the NMASA-lewis Research Center Ther-
mal and Mechanical Storage Section with Mre, L. H. Gordon as Project Manager.
This report 15 in three volumes.

I[. Technical Report
II. Operation Manual
111, Program Descriptions

-

The Boeing Program Manager for this work was R, W. Edsinger, and A, W, Warren
was the principal investigator,

For completeness, the summary sections 1.1 and 1.2 of Yolume I have been
repeated in the Qperation Manual, Volume II.

BCS 40180-3 vid




1.0 INTRODUCT IDN

Thit volume deseribes the computer programs for the simulation mode! for
wind energy steorage {(SIMWEST). Each of the following sections contain a ver-
bal program description with macro flow charts, and source cede listings

for esch major program snfity, Sectlen 2.0 dascribes the model generation
precompiler progrsm which creates a Fortran model for the system to be simu-
lated, Section 3.0 describas the simelation program, This is the executive
program that exercises the Fortran mode! generated by the model generation
program, Sgction 4.0 describes the file maintenance program (FILDAD). Sec—
tion 5,0 describes the printer plotter pragram which is a post processor

for the simulation program. Al the spurge code to run a simualation is given
In this volume, #xcept for the tibrary component sourte |istings. The library

source listings are given in Section 7.0 of VYoiume 1), the Userfs Manual,

BCS 40180-3




- 2,0 MODEL GEMERATION PROGRAM DESCRIPTION
2,1  INTRODUCTION

The Model Generation program accepts program commands which describe the sys-
tem mede| in terms of standard components. Each standard component i3 repre-
sented by a subroutine, The program then consteucts a FORTRAM mede! which
consists of a series of calls to these subroutines, In addition to generating
the FCRTRAN scurce code for the system mode|, the Model Generation program
produces a line printer drawn schematic diagram of the system and a Flst of
the input dats required o complste the model description,

Upon completion of moded generation, the FORTRAN source code is compl led

and the resultant object code is avallable as input to the simulation program,
The madel source code may be punched onto cards for storage or manipulation
by the system analyst. The moda] cbject code is alse stored oh a permanent
Filg. In this way a given model can be used for several simulation runs with=

out having to regenerate the model for each analysis,

2.2 PROGRAM STRUCTURE

Figure 2,2=1 contains a macre flow disgram of the Model Generation program.
This flow diagram shows the prinéiple tasks of the program, for each fask,
a statement number in the main program is given along with the name of the
principle subroutine that accomplishes the task. '

The first task upon starting program execution Is to cbtain the current {ist
of sll standard components, The SIMYEST program was deslgned to be independent
of the number or {ype of standard components, All that |5 required of fhe
standard components is that their inputs, outputs, and table quantities be
arranged according to certain rules discussed in 3ection 6. Vol, 1.

The sequence of performing the subsequent tasks is very model dependent. As
each task is identified and performed, data describing the system model are

8C5 40180-3
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accunilated on a random access temporary flie, This file, h?, contains a

ITst of inputs for each component In thexaystam madel, As inputs are satisfied
by model connections thelt names are modified fo indicate the source of the
input infermation. A {ist of model component names, CMPMOD, is kept in core.
In addition to *he component name, this list contains codes indicaling the
location of the component on the mode| schemetic, the symbol o be used for
the comporent and the number of inputs the component raquirss.

Once the END OF MODEL cormand is received, the data accumulated for the mod-
el is processed to generete the model source code and the model schematic

di agram.

The following sections describe sach of the major tasks shown in Figure 2.2-1.

Saurce {istings for all subroutines are included in Section 2,3,

2.2.1 Command (nterpretation

The second task performed by the program is to begin the interpretation of
data cards which contain the system model descripffbn commands., Figure 2,2-2

contains a8 macro fFlow diagram of the command interpretation process.

As each command card is read it is printed to provide a record of progress
through the model description, The model description is qgiven as a series

of “phrases," These phrases are identified in each cord image by the routineg,
HXTPH, which iocates one of the al lowable phrase dalimifers: comma, |',] .
equals, [=], §eft or right parenthesis, [(}], or three or more blanks. When
the end of a card Is reached, a blank phrase is returned by NXTPH which causes

a rnaw command card & be read.

Each phrase is first tested against the set of command phrases, shown in
Table 2.2=1. |f a match is obtained between the first ten characiers of the
input phrase and one of the command phrases the program branches fo state-—
ment 400. At statement 400, tests are performed for unfinished tasks such

as component definition that must be completed, or the end of the direct
BCS 40180-3 5
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TABLE 2.2-1
MOOEL GENERATION “PROGRAM COMMAND PHRASES

PHRASE USE
ADD PARAMETERS Direct addition of parameters fto model
ADD STATES Direct addition of states to model
ADD TABLES Direct addition of tables to model
ADD WARIABLES Cirect addition of variables to mode!
DIAGNOSTIC CONTROL Control diegnostic printout to moded
END OF mODEL Specify end of model description
FORTRAN STATEMENTS Specify start of FORTRAN statements
INPUTS Specify input components
L15T STANDARD COMPOMENTS Request jisting of standard components
LOCAT ION Specify component location on schemetic
NODEL DESCRIPTION Specify start of model descriptieon
PRINT Requested printed model output
PUNCH Request printed and punched madel oufput

BCS 40180-3




FORTRAN input task, Once any unfinished task has bean completed a branch
is made at statement 420 to the new task,

If the input phrase is not identified as a command phrase, it's first two
characters are compared to the |{st of standard component names, at state-
ment 325. |f the phrase is identified as a standard component, the program
proceeds to either the new component routine, NEWCOM, or the component in-
put routine, INCOM, depending on ths current task,

If & parficular command phrese regquires additional modifying phrases, these
phrases will be located on the command card and examingd as fo their suit-
ability as a part of performing the requested task, For example fhe INPUTS
task will check for modifying port numbgrs or physical quantifty names as-
sociated with the input component. The “mltabi|ity" of a phrase will be
determined Hy assuring that it is numeric, a physical quantity nams, etc.
depending on the specified task,

2.2.2 LOCATION Command Execution

-

The LOCATION command introduces the definition of a new component Tnfo the
system model. This command must be followed by a numeric phrase that spec—
ifias the component tocation on the mode! schematic diagram. Failure fo fur=
nish a numeric jocation number causeg a warning to be printed and the compo-

nent will not appear on tha model schematic.
If the previous command invelved the specification of a component LOCATION,
or INPUTS, the input guantity list for that compongnt Ts stored before exam-—

ining the next phrase as a valid location number,

2.2.3 MNew Component Name Examination

The next phrase following the location number phrase should confain the name
of a standard component, When this gccurs the subroutine NEWCOM is called.

BCS 40180-3
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I f the name i% not that of a standard component a warring message will be

printed and the program will continue on with command card interpretation,

A flow disgram of the NEWCOM subroutine is shown in Figure 2,2-3, The main
purpose of the NEWCOM subroutine is to get copies of fhe input and cutput
fists tor the specifled component. Master copies of these lists are stored
an permenent file, W18, fer all standard ¢omponents, However, if a component
has already appeared in the model description, an input list for that compo-
nent will be stored on local file, M7. This copy of the inpuf {ist must be

used since it may contain information regarding previous connections,

Additional tasks performed by HEWCOM include stering the symboi number, {o-
cation number, and number of Tnpufs, in the comgongnt name. These three in-
teger numbers are stored in the last six characters of the camﬁmnent's noame
by means of the PUTCOD routine. The PUTCOD routine allows up to 5 integer
velues to be stored in a doubte precision word, These integers. may assume
values between + 2047. The routine GETCOD is used to retrieve these values.
Figure 2,2=4 shows how the ten characters of each mode! component's name
are used, . .

The PUTCOD routine is alse used to store each medel component's identifice-
tion number, IDCOWMP, in the LOCATION sequence array, SEQA. Components are
assigned consecutive |deni|f1caTTun numbers as they first appear in a moded
description. These numbers dﬂf|ne fhe sequence of component nemes in the
model component name |ist, CMPMOD, and are used as the record numbers for
the component input 1ists on the mass storage flle, M7, The sequence array,
SEQA, stores the component identification numbers in the sequence that is
specified by the components! LOCATION statements, |n some cases this sequence
may differ from that of first appearance in the madel description. The LO-
CATION statement sequence specifles the sequence that each model component
subroutine is te be called in the system model.
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2.2.4 lmputs

The INFUTS command proceeds one or more instructions specifying those com-

ponents which provide inputs to the component which has just been located,

_ Compeonent intercannections are made {n the routine INCOM, Connections are

recorded in the lists of inputs which are generated for each component as
they are introduced inte the model. The source of an input is indicated by
replacing the standard physical guantity input name with the output quan-
tity name of the source. Characters 4 through € of this name identifies the
source cumponent,

Figure 2.2=5 gives a macro—flow diagram of the INCOM routine, Upon enter-
ing the [NCOM rauiiﬁe, input and output name lists are obtained for the up-—
stream, i.e, input component, |f this is the first appearance of this com-
ponent the inpuet |1st is obtained from the permanent file, W18, via the rou—
tine COMDAT, |f the componént had praviously appéared in the model, it will
have an input )Tst on |ecal file, M7, which will be used. The next phrase
after the upstream component name is then examingd. There are fthree valid
possibilities for this phrase, It can be biank or anuther standard compo=
nent name in which case the default option of connecting all matching phys—
ical guantities at a pair of ports is taken. V\f this phrase is numeric it
is assumed that ports are being specified and all matching quantities at
those porfs are connected, via the routine PORTCHN. |Ff the phrase is alpha-
numeric and matches an output quantity of the upstream component, only the
specified physical quantities are connected. Before raturning from the IN-

COM routine the input |ist for the upstream component is stored on M7,

2.2.5 [END OF MODE)_Command Execution

The END OF MODEL command indicates the end of the model description, This
command initiates the mode) generation process by the ENOMOD subroutine.

The ENCMOD subroutine generates the FORTRAN source code for the system mod-
el routines EQMO, DATAIN, and BLOCK DATA ¥ODEL and forms the model input
requirements list. The principle sources of data for the ENDMOD routine aret

BCS 40180-3
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{1) the collection of input name'l[st for each madel componeal, storad on
M7z (2} the list of model companent names, CMPMOD; and (31 the location se-
guence of fthe model components, sto}ed“in SEQA. These |ists describe al)
connections that have been made between sfSndard componants, fhe somponent
names, and their Jocation sequence in the model description. Figure 2,2-6

gives a macre flow disgram of. the ENDMOD subroutine,

The =zource code for the subroutine calls is generated by the routines CALLCP
and ENDCOM for stapdsrd componentsg, This source code ig temporarti]y siored
an BCRTCH12, Lists of the state, variable, and parameter names contained in
the model are also generated at this time and added to SCRTCHE, SCRTCHIL,
and SCRTCH1O, respectively, These tasks for all system model components and
any direct FORTRAM STATEMENTS, are compteted when statement number 90 of
ENDMOD is reached.

The source code statements for EQMO are next written onte SCRTCHR, The sub=-
routines COMGEN and TABGEN are used to generate common statements for the
model states, variables, parameters, and tables. The calls to standard com-
ponents are transferred from SCRTCH1Z to SCRTCHY and the VARSET and RATSET
eniry point statements are added to SCRTCHS to complefe the source cede for

EOMO

At ENCMOD statement number 700 the generation of subroutine DATAIN kegins,
The statemenis in DATAIN provide default values for the integrator error
controls and the value of 99993 for all mode| paramefers, |f tables are
present in the models, the routine TABDAT generates the common /CTABLES cone
talning the single array TABLES which is used to foad tabular data inte the
modal . TABDAT also loads the arrays, TABNAM, MAXDIM, and LOCTAB with the
table names, maximum dimensions, and pointers fthat are used in the table

data input process.

At ENDMOD statement number B&0, SCRTCH12 is rewound and the start ot The
Input Requirement List for the model is placed on if. Subroutine TABCAL is

calted to place the table information in this list,
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The BLOCK DATA MODEL routing source code is then added to SCRTCHY. The routine
COMEQU is called once for each of the state, variable, and parameter name
lists. This routine generotes additicnal name arrays and equivélence state-
ments whenever the number of names in a list exceeds 108, This is necessary

to accommodate a compiler Iimifation of only 19 continualion cards Tn a 5in=
gle data statemsnt. The MAMARY routine is used to transfer the state, variable,
and parameter names from SCRTCHs 8, 11, and 10 nto source code data statements
an SCRTCHS, The final task of the ENDMOD subroutine is to add the parameter

and stafe names of the model to the Input Requirement List on SCRTCH1Z,

2.2.6 [FORTRAM STATEMEMTS Command Execution

The FORTRAN STATEMENTS command al tows FORTRAN source statements to be insert-
ed directiy info the system model. when this command phrase is encountered,

a component name of FORT is added to the model component name |ist. Subses
quent lines of instroctions are then placed on the source file, SCRTCH9, The
first phrase of each subsequent line of instruction is compared with the SiMe
WEST coammand phrases. When a Fecngnizable command is encountered, the direct
FORTRAM mode terminates and fhe word FORT is written onta SCRTCHS to mark

the end of that block of FORTRAN siafements, The recognized command (s then

exacyted,

L

Tests are included in tha ENOWOD routine to provide special hendilng of any
NEORTY camponents, |f the ENOMOD routine encounters a FORT component while
generating calls to standard components, it transfers the FORTRAN source state-
ments from SCRTCHO o SCRTCHLZ #hus placing them in the proper sequence in

the madel equation 5;broufine; EQWI,

2.3 MIDEL GEMERATIGH SOURCE LISTINGS

Compilation listings of rhe source code for the model generajion program
fallows, One of the subroutbines, COMORD is not currenfiy used-in the pro=
gram. Several cther subroutines such as NXTFH, KOMSTR and READMS are used

BCS 40180-3



in several of the programs and wii} be found in the sourge listings for the
FILOAD program {Section 4.3), The names of the mode! generation routines,
tisted in alphabetical order, are:

BLKDAT L1NE
CALLCP L ISTSC
CONEQL NAMARY
COMGEN NAMGEN
COMORD NEWCOM.
CONNCT " ORDER
EASY _PdRTcN
ENDCOM | SCHEMA
ENDROD . SYMBOL
HL INE " TABCAL
148YT TABDAT
198171 . TABGEN .
INCOM  © VLINE
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NYyFAON PARARHT L 120a8n TARCES 120l BST STawn
THACTIVATE &,.C. COMPRNDS d)6 - 2110
S120.0. TwhlT L 172H0.0. NP0 +12H0.C. OMDER
BIJTHD.C . HEDFL L L¢HOLC, CRLTD 4 2H0.C. AKALY
LITCRAL *PROLY TO SATISFY B2t f PRFCIN ASSGRHAT STHMHTS
DeTs TORLTZ"FORT e CAHENDF* -10D ot
TRLmiCE
TrLafizs
TuRItli-k
MEETEALWHTRE J XL B
11 FCRMATIIWL 10N, *TMPUT ChAMmENOLS* )
C —--—=% QF[H STANDARD COMPCHLNT FILE
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20w
i) )
2.
LR ]

10 8
HGLINED
HoCaurz
NOLZ -1
MO ME™T =]
MOLCRTG
Locac=-1
LOC auT0
TepC=]
R{wlnd B
FFalUD LD
AfwuTrn 3]
£ =-==2 toafh TITLE
A0 L3 [=1,7
I TITLLIT N TBLMR
I=INNEX)
JERD-ThDM XY
Capt LIRHOVALICOM, I J, TINLE LN

GO "o 10D
C ===} iRITIATE MEMW TCOFPAONEN]
€ -==>3 GET COMPOMENT LOCATION HUNMELR
ESSTrsITITEIZETTEETZ LACATION ITASK = 1

1600 CALL METRIETICOM, INBEN . O0CHad
CALL “UunLRCILOCHO +1ICO
G6H T 13D
Y108 WPETENIWRITERLICLILOCHD
L101 FCAPATIASK , IfH #9% WARANING #v# . 218,% IS5 WwOT & VALID LOCATION NU
1IHILE™]
CaLL S1RrOVILOCHO: ) 1 04PHES L) D
LOCuHp=CRiluMD
L& T0 32U
1200 JTFIKLWl . [Q.L0GH TO LZ7O0
CALL MLECCAiPHRS ,CHPRTE (TCOMP (L OCND ,CHEMGD N ML ONP
INILPNT L INFT 00UT OO0, TECORE |
DfbenwsroRL
HIWCZ|
GO I 3D . -
1220 MEITESIPRINE 41221V 0CO WHM PHRS
L2210 FORPALI /RN, 28H skx LABRHTHG 4+a COHOMNPONEKT LAl0," DEFINTTIDN WALw"
IT COMPLITED BEFORE STANTING IHE DEFINITION @F CANPQHNENT ".A101

ITRTK:IL
L3 IO ah0
{ cozosszooszicicTzzos DTACNDSVICD CamTodl ITASGe = 10
FA0T CALL DXTHHATCRM L IHDE XN, PFHRS
C --- CHILCH FOR NUHMCPIC IPUTy 5K1F TWPUT IF HOY HUMERIE
CILL MUMERCIPHRS A ENDI
L T Ca~vCRT T} IWTLCGEFR

CELL ACORIeAPuRS . FHRLY
INTARIFIRS

LG 10 19F
Xt o¥F====sZ=sr-Sz===-== INPUTS 1TA%K = 2
£ === 1EE1 To ASSURF THAT £OMP, NAS BCEN I0ENTIFIEG.
cang TFILAASKL[Q.ud0t 0 300
L ==-=% LG TEPUTS 10 COHPONENT

LALL THCOPLICOR PHE S, I RDPEX NOINPY (OTHPUT yHDHFUT (EOUT
1 NEor+n CrenQlnaCave TLarkl
g TO 3270

COouDA
cauany
[oZall
CAGNED
LOC4l3
LGCHIY
ShCals
{O0GulE
(O[%37
LLCu2}
[(alu2uy
LIZu2}
CoZu2?
LOGN 3N
[BLu}E
LOC4w1TY
LOZuad
foou4s
CIoaba
LOoYay
LoLusa
LCLuna
COCus L
g L] o 4
Lataba
LA0wIT
(S TR 13
LUGY TS
Caguis
LOG%0Y
CCafds
cOLs10
Lnus1l
[ e
LA A
Lochil
cofs1s
LOGS S
CoCEw
CnCEnl
tOCSw}
[ATLT]
LRGN Y
LAy}
foCyn?
[O0%5}
Pl T
LCLEST
LOGSG 2
ZhCsTL
TOLETL
roos !
Liws?2
[ALs?}
CAG5 T4
prLsts
o bl E
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i

no3
LAI%e
UCaAss
JOIED
néigl
PoILY
ut 3Ll
CLILY
GLILS
Zo3s3
LCael
o] AES R ]
reosny
RS
LDInT
r<i1711l
ofirs
Gl iTw
(Clla
[(LiTa
SCaTS
POALY
b Tl |
b A 5 |
SEND§
Loug?
[Cuasg
il "]
=]
LGN
LChde
Louay
vEsa?
ofaln
[l § |
ciu11
LON]2
NENls
CRslu
LEuls
CLYlB
"Cnl7
CGu23
ECw23
CCuzn
Dl F
rowzs
olyes
wENIh
L LiER-X
el yd
Zbw2?
Lo427
0Drald
oCall
Cralz
OCwln

Z0%%
HEiw
Iilw
Flow
213
lys
Y
FELN
A ]
fiue
PR
gl
Filn
22X
713w
F2un
e
2
Faal |
2208
220w
21%w
g3l
Zize
FERE
PR
Tinme
Fles
gl
FL T
3T
LT L]
FL R
FL ¥4
ile
FLL R
FLLE
KU
2NTw
Shlw
Fhaw
253
£ile
rala
255
=1L ]
235
254+
25T
cHAs
2uTw
26l
2L
26
Tels
ZLav
FLE ™

£ =ax} STORE INPUT LIST FOR COMPONENT
!qm} IFLIDTORP . GC ol a AND L TOEOME LE  HOCOHP AND . HBINFT.BT O)
I CALL WREEWSAT OTRPUT MOINMPT, [DCOMR)
L ]

TazEsrrzIEzzeossizss LHO OF ®mOpEL COMPTILE 1TLEK = N5
- FORRM HODEL SUMROUTIMES

e CALL FhoNSDACMARDD MOCOME DOWT )

GO TO4XI0, 300,300,320, 0700 3008000 4,100.5700 400D,

1 308,300,300, 350,5508, TTasK

C ===} kW] 10 FORTRAN QK10 SULMCE FILE
EOfe  WPITEA®, ] HICOM
60 T 1%
ZZE=zT¥E=ZIIIzzIEEs=  ADD 51ATESR 1145 = 1)
c =-==2 AD0D STATES TO WODEL
TlOr WPITE{y 0 YPHRS
HOLZHMAF]
GO 10 3%D
soszIrzzeT=r=IsiIs= ADD VARIARLES ITASK = 22
C w==? ADO YAATAPLES T #ODLCL
5700 WFITEL}1,1011PHRS
MAYENDY + ]
D 14 320
[ A - AND FALRANETERS TITASH = ¥
L =} MO PARAMERFOS 10 nOQCL
EICO WPRITEANYO IGlIPMHAS
HOF=KOP+ }
&0 140 1243 .
f sorzZcoTITTsoTITIoEn AQD TaPLES ITadn = 1%
£ ===3 afr TALLES TO WADEL
C ===3 GEF TAELL CIMCNIION 1N NEET PHRASE
S0 CALL HETPHIICOH TwOlX  TAROIHN
L === TCST Te ASSURDM THRT TABLE DIMENSION TS NURERIC
CALL wunnC i TABDT= 259301
C =-==2 CONVCRT TABLE OTHRCHSION TO IKTEGLR
CALL PCOOUE ITADDIW TA[ DM
IZ1AENLN

CELL FUTrOO s, PLRS TN
HOTAESHDTAR *|
TABHAMEROLAN Y CPHRS
Ga tgd 372
CHZ0 WRITEALURTIE, SHELIPHRL, TARDIM
58] FORMATOFLE 290 swn WARHISG dew TAPLE NAME AT,

1' PULT BL FOLLOWESD RY 8 NUMEATE DINFHSION BATHER THAN * ATH
FIRL=tASlM

Ga 16 AZC
£ =—==2 AV INDICATOR T PUNCH ADURCE RECKS
€ EEzziocEiiiIvziiczTi PN i TTRAEE —d
5900 1PUHKCHI)
€ =Siz2tirzrnzz=====z PRIANT TTALH = %
C m==) NEAY LCHEMAYIC N1RGREM
&J00 CALL Cul MALCaP oD eNpCone ,BTNPUT, BOLT Y
L === PRINT [MPUT REQUIREMENTS LIST
[ND FILEC j2
AFe [nD B2

WELTEAIWAITM bl
hP&1  FOUMATELNLIE]

pnonl2
0ooeLY
I SR |
taLLu%
[ ALY
JOLLY
COCENE
LY
[l -1
LELeL4
LALESY
w0121
oLTID
thertn
NGIIG
Y o B g
LCLTI
[of N T R
CCoYZ2Z
ATl
Douty
[l A |
DoOZ73Is
LOCT3%
0OcT AN
LALTiA
CACTH}
LML T4 b
LOLTU g
[CUtu e
OGN
[ R L]
COGis i
LECT SN
reGrau
«0oTLé
LOGTLH
GooTre
COGTTT
Ceyroz
e FRH LS
CoIcoy
CALN1S
wB11 5
LoICis
Lteiave
CoLzyv
L R Bl i)
rgLczl
LIz}
LEI0?1
LoLsz}
[(Li162:
L3250
Lnig1l
Coucis
N INER
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A0425
Ghy s
Chayl
CouNe
TONNS
Saug
TLHYE
=453
CEssl
o AL LR
GLasd
el LY
ECyevl
cluc
SLal 3
LI
s by

- LOWBS

STuns

CrANeS

CCatD
COYLS
LCYba
GL%ES
GLab%
DLALE
DouLs
ubh

13 1
2T N
Zha A+
7o9e
g ol ]
274w
2.
211s
Pl
2T
2T »
27T
2TEw
21%a
TAT»
20w
287
fE3e
fou=
28w
£a0L»
ZBTw
gEaw
L L
292w
201
FL¥L
293w

61T CONTIWUL

READINIZ 101 ,EMDZEQN0ERRE2E0 ISOURCE
80 WRITL{IWRIVE , aidTbENURCE
418 TFOREATHIR,TASOLAZY

5o 1o er1ip
C ===% PUNCH SOURCE FILT
X0 ITITPUNCItHC. 1350 O [DO
Thp TILE 9
RERING O

4220 Tonl1KUE

REANIR, 101, CHD=I0DN CRR-&Z&DISCURCE
6257 WEITC M3, 100 PL0URLT

GC 1{ b2l
280 CONTIRUE
STeP .
ZErfrr=ms==sarzEISIZ LIST STAMORAD COMPONENTY 15K = 15
E307 CHLL LTISTISCHICPHAN 4CHPNTSOTNPUT :DOUT}
L To 100
C INECTEVATE O,8. PROLLSS1NG
SIZEREIIIZIIICICSITIT D.0. COMPANDS  ITASH 2 Y&, 01 7.18,19,20,27
C ---> I~TCARRE 1L BRTIFAL {ONTROLLER INPUTS
L1000 CREL QCIRTRET VALK ,PHRS)
€ Ga T A0 *
EZIZSSTrTITIZ=TEISIET QLG. AMALYAIT S QMLY ITASK = Z)
g +==> SET AHALYSIS OMLY fLAG
cTi0D TOCANZ]) )
¢ Gg To 102

EMO & EALY T YT LTI LI L YIT

oo 10NN
L01CNN

Ly L3

COITLS
MLy
O0kCeS
Lot ]
CCiotl
L0IDYN
o0oe130
COMIEE
wallbl
Loatzl

Cn1lz3

cRpLle3l
Lo L R |
01128
GC1iaz
oH1§Y2
(51132
T TSRS
Lhi132
iC3132
ro1132
coiLie
(Cy LIz
L0113z
Lh3135
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g%

SURRDOUTINE ENDCOM CENTRY FOIMT DOAYES

STORAGE LSre COpCY1d COOZ1N: DATATO) DOOGSA7 BLANW COMMONEZ) COOGCD

COMHON ALOCKS

aco}
2icH

cIn
CORDER

00003
oolal

EXTERKAL RIFTCATNHCLS IRNLOCK, MAWE}Y

I
acas
unar
010
LR R
2212
=13
ACIw
Ll R

LTOAMEE

arot
330¢
Ga0o
0an3
12 lsk]

4100
0131
cA1L)
L0141
4 rh L=
0101
LC1o01
£o01al
001
LaLak
LrE Ly )
L01cy
Lo e
«J13%
LE1DT
t0110
LLI1X
CZils

GrYCOD
FEADMS
LTy
NAMGEN
LikrF
Eulus
Nk
HIGLY
HLRR1S

ESSTGMMENT tALDCK, TYPE, RELATIVE LOCATION, NAME}

cLoosd
LLoL2s
JCEDRD
LLTEI0
LOCCOY

[
Iw
Ll
o
5%
En
T
A
LT
1C=»
1l=
i+
1iw
1%
15«
I+
11#
Lu#

1noL 0339 aooods 1040F oo tonaty 13F ool apgior 1loL
185T o) oOOl%Q 1545 2000 0DCOZL ZDOF oeEd DI 20N
CHAR OTLO O 002000 COMMA 2003 1 Da000T ! ores Y oodcO2- IDIAG
L aD ool I 00200 [wkRITE Ceon T 900006 NIWPUT AC02 T Q0AC1E Mo
Wiy i L] QQCoA0 NOX J0C0 O OODODDT RPAR
COHRLON

SUDRDUTINE FNOCOMIATHPUT COMN AN, SOUREL . TSOUE NADOMP y5E0)
C VIRLITON 3. REVEISED DEC 15 1%T5
C ruURFOED 10 £aMPLEYE & LOWPOMENT DESCRIPTION TN THE ECS RODEL .

CALL SCRIENCE  AINAUT = L1AT OF INPUT GQUANTETY HAHES
CaMMen = SPECIFYC COWPAMNDNT MANE
SOURCE - BUFFER ARRAY OF SAUGCE CQDC
ISOUR - TIHDNCY TO WrYT CHARACTER IN SeUACT RUFFER
NQCOHMP - POOFL COHPOMFHT NO.
HLL O = MONTL COMPOMENT SFAUFNMTL NO.
THPLICYIY NOUELE PRCCISTON An=X)
EHPLTCIT THTEGIR 20 JsK L sH N
DIMEMELON AINCUTIY ), 400RCT 4R}
CNMMOREIOFTREAD,LTKA]TI ,TN]AL
COHMEON FCORNERSHNODE NGV HOF
DATA COMHMASL2NM, FARPFARSIZHY
ORIA "LRKS]ZH
CALL GETEODeSE0MHAR, K IFuTt

(el aNala Nz Ar]

ogol CODUZY 1276
BECD D CLOOXa Bk
o2 NCEO3T INJF
CRON T CAcLapz weP

CoRROE
TeGLOL
eqoag
cooooo
So0LLD
) ) e 1 o
Pl Pl i
cronaoc
g 1] 4 |
CeuonL
ceocog
LOLIOGE
wOLoD
b el L
FOLILR
(AT
GrEsod
GaGLol
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enL1s
ToMle
omkzo
Lcito
tcezi
Lol
Coi2y
TaLs
LoLzs
[CL2%
Cizt
CaLeT
JC13a
ToLy:
od111
LOlsn
Co1X4
CL15%%
LT R T
Lo13?
coLsd
Loyl
oiN2
ToLsl
LA LA |
LvoLLZ
WOk
Lhlsl
Cadlnl
0kl
Lajls}
~Orcsa
ik 179
Cale’¥

198
iy
FAY ]
7ia
i3
FL
25
ke
271
2h
FL
irs
1
12
11a
4 »
15
1w
Im
LEL
193
Ly ]
ulw
L
HIn
T
LE e
LT
L1m
Y g
[T
How
Bl
52

£ =w= TEsY FoR COMPONENTS UTTH w0 INPUTS
IFINIAPLUTLT.0XG0 1O LID
CALL S#TADHSA 7 ATHEUT HTNPUE NOLOMPY

£ ===3 SCAN 1NFURS
08 200 171 ,HIRPUT
£ ===2 TESY NIH CHARACTE® YO DCTTRWENE IF INPUT SOURCE was @EEN ST

CALL TETSCMTHPUTITY 4, CHARY
FrACHAR ,WELMLRED GO TR JO0

£ ===3 KOl STALLFICD = TYPE LHI'WT A% A PARNHETER

£ ===~ Fake UNMIGUL WAKT BY AQDTNHG COMPOMENT N AME
EALL MEVLEN IAYNPUTEY ), CCONNAH, LTNPUTER DD

€ +==2 INCRCAMT FAGAYLTEA COUNIER
HOP=HOR+ 1

C =»=3 ACGL HMAME TO PARAMTFTER MERE LIST
WPTTEC] ., I EFATINPUT (T}

11 FORMANIALL)

L ---3% ARp L1¥POL 70 {OFPONENT CALL SCQUINCE

an CoLL L)af 1S 50MR0F pTA0UNCOMRA, L4120
CALL 1AL 10 ROLUPCE , ISOUMR ATHPUTIT N, L4021

2040 CONTIrUT

C »==D COHPLEID CALL :CONEMCE WITM B

110 ChLl LIND 6D 30URCE 15 0UNRFAR Lo E2 D
TRETLIAr LGE SOYLRTIE I TWPLIE ) OLYSOUREE

191 FobFAEl" CHRCOH-50URCE *FiREyp kO] Y

C ===} wEITE pINC an 40006 FRLE
WRETOAI 2,20 0350URCL

] FORMNATEE A0

L ===3 GEANCMATD STATEMCHT WUR3ER
LU EIEER T A0
L =~==2 WMRITE COMPINME STATCHEMT ON SHOURCE FILE

VRITE M2, 208 N0
205 FORFAIL]IZ L FNG 1 X "CONTINRUE ™D
RFTLIRK
END @ ENOCOM svavdssdéart brd b bt ppu b bnby

OLH o
DEDCDY
oh0aa?
LIu307Y
tooD1s
LAUGT 5
LOLDZX
aropfl]
aGRai )
Ctufll
Murla
COLO Iy
LOLTuE
Q0LD4 5
JnLntR
ROCO=T
L T L
OGS 7
LEOML&
LOwlm?
MLy
«QCI0Z
rFOLILY
€oOL130
CoGDIIC
CoL) 4L
pDiGlya
GOy
Loplul
cobiay
GOCIY b
Ocolhy
DOULSN
GRGZIw
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CoMMON

na01
ancy
@aus
Rl
pRH
LGO1o

aoinn
coilz
wh13
A0L4
COl%
oXls
wlT
pE A
oazi
Go2e
anry
oG 2N
gois
oo ta
Ll iy
G31%
dey)
oz
chil
agia
ao3s
Gase

FSTORAGL

Fao]
Gcgdl
Qa2
anay
=00Q
Grol
GGl
cMal
Judl
CL3S

L3

JUARDUTING ERDHOO

BELOCKE

CORDER
CTITLE
L=
CTAB
{tc
CEo

I 111
CLTEND
CELLEP
TRDCOMN
nOpElR
COMULEN
TEPGL N
FhOGD S
LIME
TAPCAL
chrr b
KRPARY
TRILAT
S1reav
MRE L1
LT 1
L B RS
HINz%
LA N1
HErAe
EkTFY
HLPRSY

ASSIGHFINY

Le25in
Qo
CLoel ¥
CLr3ye
COlCw2
cCco1z2y
TEOLE]
SCLTT
FLOIes
CLi3st

tnasns
020018
coDoas
£a0003
030010
00nos

14951
1026
IF

anpL
S0F
s0L

701
TULL
ENQyL
Eu|F

onod
coal
oo}
(1 o
onaa
anos
CEod
1o i
oeaa
Calt

ENTRY #O0INT Q01304

CXTERNAL RETEREKRTES (DLOCK, MAMEL

ocooTel
DRCINS
noo4Y1q
ooLICY
Cola4l
DO0S 40
DA GES
= FFE
010457
oanrez

1537
1406
1156
ao0ir
S1IF
LPCL
101F
Tuif
BiF

ésat

conl
aono
ook
290G
Q2101
Q090
fcor
0 6ot
Lonn
2009

FBLOCK, TYPE, WELATIVE LOCATION, NAME}R

oodreY
1007 T4
CO2agn
01033
0a05 1y
O19%4
rolL3s
rontie
OBLZnT
ad13ss

STORAGE ULLD E£OPCEL) 00)32&; DATA(DY OOL1T22; PLAWK COWRONIZY 0ODOOOD

1200
15 F
Ing
&11F
si5L
60 1F
Tr
TACL
EZLF
RS IF

goon
ocon
QLol
Dol
1
uKeo
ocoo
acon
0Can
Lol

COaTeET
anoel2
200323
000657
oo es
thE3Y ]
of1za0
poizat
CCIXLE
poGyye

1R4F
21F

35041
a1}k
5175
61F

TI9F
Te1F
E31F
BolL

|

acoL
4nce
nERy
coc}
Liol
[ el |
GLEY
] |
octa
LeZo

[anlad fof
Catafn
COCS 2
CaolTz
co1233
LoTL0%
vanst
Colb
Culi¥]
e laly

1a0L
nxg
3516
LD
aTG
£2CL
TNL

ECL

FILF
EL)T
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R |
oeol
10460
Jooo
anca
[y L
G

asch
Qgocy
GaIc7?
atuT
Lrgl
ity
el 8.1
o5

<013
b f |
0151
foinl
Loigl
Laral
o0
LO1%]
LOL2s
cCl.u
*Cian
TCICH
LIEal Tl 9
LOLGS
o127
wO 1D
15
conrg
JOL1n
LT
L1222
1% o T )
[T ]
Tk
col3a
0115
L I )
L1536
0a11r
TC1uvl
COjus
La149k
CLluG
LQlve
i NETE
SCLve
tllue
el g

Ll - ]

g Np et

OGIC D
LOrLT:
GClbz?
(Il ¥} |
CECuds
DLAf 1y
OIrss v
WCALES
Cuab.t
CLPOLS
SLm0a2
OCCLG2
LTaTy
LErseT
TERCaL

1%
Fi
1%
o
T
oLn
T
T
Q4
Lo
1l
liw
) 1=
1%a
1hm
Iy
17w
LEw
1%
i
21n
e
il |
e
ol |
Fa R
1T
Zhw
LY
e
J1»
1
11s
34w
15w
s
I
F1.E

BH%F
f11F
a6 1r
compe
FTORLTY
HT

10C AN
IvRLET
N

| 9

NOC YO0
KOTrBP
NSEQ
RESET
I50UR

BENL 02040 O01lwss Bb5F Joph DEXsYe 6 TF QLoo o155
230L s | 5 J0142% ®LIF 3300 H00:, 50 %1F oopn DO1&add
8217 ulalt]i) 0JD¥S52 %3F J061] nai2w: *60C nroo 021632
AAVE ATOX  OOCS 39 BLHNM 20In 0 0OO0C5te CONMA 0LCD O DACAOS
CTCLES Lot0 D D550 OLEKES NCI0 N OOCS2W ECS SJEOD I OUCS76
nre B°LA D ODC532 NEX A D JDTENEF MP aseR N aolhal
Itovr CTr1a 1 22C32 INIAG GL30 IDTeT? TwJrs DLoT i TaRiogal
1%k GHC T CoCsé&d 1sOUR DUgn T Mulsed 1¥R aLL0 N BALLI0
110C G502 1 ad0sel} 1 iinpR A6G0a 1 O0sies 4 GLea I o0DOsTl
Lnfcog ofoeE I OLPST2 max)d pooD 1 QORSTSs MANTR 0000 I C3astX
Kl a0y PRl KNCCR ooo? CoE0d WOCIH orqry as0]1
BaRk gRGE ] OCOS?S moPbP 000e 1 CSDLO0D HOTAB oood I GDESTY
L LS B gfed 1 nIACOng NOK oood 1 aidbb&]l HONR LS I ODaCLOob
(4] 3oo0 I POCSTd H oRIc N DGLILEs PP RAKE 00 D Ghibsd
iras IrGe b COODOY TaMWAM Ob:ax D rOCGODG FLILE ooba o0 oobL5GE
CONRMED
SUBRGUTINE EMODMODECHF MDD MOCOME (OUTRUN B
t VYLAS1OM 1. ROVISED JUNT T 197%
r PURPOSE [OMPLEYL THE GEWLRAREQDH OF LC5 HOODIL SyWEADUTINLS EDMO AT
¢ fabt STOUEACE LHPHED - ARGAY CONTATWING WA¥ES OF HODEL COMPY,
C HOCOMPF - COWMFONMIMT COUNICA
c PUTEE = THPUT=-QUEPLT=-TAALE HAME ARRAY WORML SPALCE
C DESIGNEA BT JuD.MIRRCUIHS GATL  JULY 19Ty
1reL IC]T DOIMMLE PRECI®ION (A-T)
THPLICET THTIEGER 1] audioM gl MM L
DOURLF PRTCISL10M TWRECTY
COMHONACNFOFRAHON OV (HOPFEN) TLC A TETLE LT D FESEUSNSF QO SEGAYEL)
] !Elnﬁfkﬂlln.TnEHAHtl!Jfﬂt!uutlu,ﬂﬂtaut.uﬂt.anuﬁh.”nttﬂ,Lﬂttﬁt,
2 JoCan, txoC
CPMANLAC IGATRT AP JUR]TE IR TAG
DINCNSTON IWHSCTEIED) R NSOURIN Y GICZ b CHPHGOY 10, 0UTRPUTELR)
DATR G142aRK &0 T 04 FLECSSI2HECS /
[ ™ LTIERalL *FO0OL* TO SATISFY QOLE PRECSHN ASLLHENT STHNTS
UATA FOPLTAEORT *FeRL MU ST LFJ
NAEA IKNFLZIICK FaHEP FLIRCP F)
OkTh FOMPAFLETH, FLHE A ZHY FJ
GATa HFFLZHP FuPFARFYIZHY L INDP F
OMA CYLLESAYCYELES FALOLINEL/ DL THE S *ry
1 RFSETS"RTET]
PFWink™ 12
RESIND 7
L == GC! PTEAMAKEMT FTILE MAHE
LALL TEACFIAdJQLPrEAYE (1, 12HPFNANE
IFLIDIAG  Fa. 21U YV L IwRITE .2 1 YACHPHOBIT N T2 HWOCOHM
Z1 FORHATI™ CHPROD “FIG1 X AT
[ INACTIVATE D.C. PROCTSSLNED
G ===3} COPELTIE CPTIMAL C(ONTRDLLFNR SPECIFICATION
C CALL SCCHPIRACORP (EVEHODOWIPUT )
[ IFIRDCORr L0200 10 90
£ -==% CHlLCw COMPOMENT STOULMCT FOR IWPLICIT COUATIONS
[ CALL COFOROCCHMROD, KOLOMP OUEPUT §
£ ---3% AN HONEL COHPOKENTS [N SEQUENCC OF LOCATL1OWM STATLHENTS
00 BJ I-1.KIEQ

ocon
oo}
QLal
A I
Cioch 0
pcLn 1
GLi1d
[T 1 P |
ocis i
ooso 12
uoct
DLol 1
OLLD ¥
pLED D

00y &0%
Od1132
CG1210
Corsnn
Ca05¢ G
L5958
[ Nl
caGld
Lot ] | Ty
COnSha
Eangy1
fapal

SNed
COfSL N

LEONOS
(I0EDS
thoeas
LOLTI5
poLCcos
LauC0s
rocoogs
SSENCS
T -
Lozas

LO5LAE
] A
UG L20%
LoGLUS
obwDiE
CLooe
LLOCLS
SLETS
DoiLCS
LRCGDS
toccLs
tocos

COccos
WOCICS
LeLaLs
LOU610
LOLTIC
100511
BOLI2 1
L]
cECZa%
JLCTNS
LoLCes
LoOnNS
LoCang
TCOGeS
Cocous
Loane s

AWLF
S20L
LAY
COHPS
GY

1
1READ
Jwelic
WOHETR
HIT
HOCOUT
noy
KUuNli
bPPAR




£-08L0F 578

£r

noieY
acis?
ot b ¥4
CClLs
DY)
~0led
wieled
“L1lva
LIS
L&D
=L 14D
A F Y
L
ol
HES Y 7Y
Loyl
tole?
oCIES
Ldiuid
CoILN
COle%
La11l
tEsTl
OCiIt}
[SLTh
LTiTe
COLTe
acL?
acru
LBId4
aciA
s g L]
ODogds
[T] A
orczil
L@zl
alarg B Y
CoO215s
QQaz2¢ 3
[ g I
Lol
Lazzl
Arr23
Lodll
o2z}
CEXZu
[+l iy |
Gos2e
[ M
a0zl
[ v ¥4
Lo2tr
NCIy
bazie
1]}
GLT4d
agoiua

19
HCH
Nt
Y
Gl
agw
FEE
T
LR
Npw
LR Y
Elw
31w
Lo
Siw
Lye
5w
LTR
3T
CUw#
9.
LR
i
[l
bl
Ay
[
Liw
LFe
L
b
e
Tiw
T3
Tin
Thw
5.
The
TIe
P LY
LT}
ale
Bilw
Bze
Elw
Al
bl
L
L
B e
[ 113
Lidal
LIRS
Qi
LAY
y»
L5 W

L === ETY COMPONENT HO. IN LOCATION SEQUENGE
CeLl GETCOQIT,SEQR:TCORF)
€ ~==3 TEST Fok RENELY FORTRAN COHPONEWTS

1FIC*THONITITORFY.FQ.FOPLTIGE TO &G
IFT Tl HARITCCN 2010 )
3] FORHATOLY,*IF{CPUS.FQ.CPUSECY GO TO 1*

1 /X IFLCYTLES.LlaTa ) PLINES=D."
2 FBRE L YIILS PO s "TFENFSIT.GTCu b ITESTZL"
Y AT pCPUSSrPGE LT AL, PICRTS AN T IHPL =0
a fm 1 LOHTINGE * b
c WACTIvAIL Qafw PROCESSING
£ ===) AIrsSY row O.C. 1T YES CaLL DECALL
c TFURO™S TR e YR ERCTAF Y y L a2 HOC L} aF Q000 TO T2
£ ==X TEITTATE CaMPORINT SURITUTINE CALL CENERATION
CALL CALLCPICIHPNOALICOMP ) IC3AP R 4%00R 1 S0UR L IYRIE T ,0UTPFUET ¥
L =ws) COAPLT 16 COMPOMFRT SURRODLUITHE CACtL GrAFeATTOM
CALL LWOCOMIQUIPUY pCRPFHODITCOMP Y XS0UR TS0UA JE0HP T
cn 10 gD
£ —-==* TRANSFER DIPECT FORTRAN FROH FILE 9 TO FILY 12
L) CORTIru
RLADAS g Ly END-BD ,CTRPZ9991 5 50UR
% ] FEEMATARATID]

10 [F IR aTROCSOUR g JeyaFORLT y 1 1a €0 0060 T T
WRITELI?o&l lx50UR

6h To &7
[ IRACTIVATE G.C. PROCESSTNG
cr2 CALL OO sLLtCHENGT yNOCONP o Ty INRSLT 0UTFUTEH

™ OIFIT.rO T ELLZ, 1N
a0 Cole lwul
20 REWILD @
o ARD PARAMECTIRS CVCLES (DLIMERZRCIET
L
WRITE LD L8LF CYLLE S DLFNESRESETY
] FaRFATERIOL
MOPINOE3
L Zxzm==rrzy FOum SUBRQUTINE £ama
HGEF Az INOE, LY
Wl TEea 91 TITLE (PFHARE _HOIP HOYP
1 FURHaT] "SGR 1% ASSTEQMO,ASRO.EQHMD" S
1eX, *SUPROUT INE [ONOITTIHE  THAN (ARDBIY S0 Fec® Oy TRIOSYE" S

2"C ---2 Tiis JUARMUTINEG end FPREFARCD AY THE SInMLST FRECOUMPILLR

Tref® 1 ¥, YUnIRG  *,810,*% CO4PCRINTSY
NFLE W "CCFRON DT FEDOT L T " I SCTIRTFINTT "9 0"
§ ALY TCOMHD/CLAPRL A EAPL L ICHT  ITEST A UOVYRLY/DLKITY CRUSELC”
& FOX, CLOnMPONCOST/ACCOITIY)
TFiRgz_LT,.3% L 1A 105

£ ==2 fORF FLX7 CORNMON
Wl I1Ci%,9Y
3 FORMATL*C =-=-=-2 STATE VAR FAALES*)

CApy CoMEFHIMOY HEX 6, 9F
105 ITCHOY.LE.]) GO TQ 120

L -—=% FOPFm FEvS LMMEOH
WFITE19,7111
151} FORMPATEYD —==2 VAHINELES ")

LALL GMODEHCNOV 2IHEY 10,9
130 IFdHOP,.LT.LY GO D Inf}
L ===} rofd fCP7 COMRON

bl L RS
FCLDNS
CCLGas
CCCma%
(RS Ay Y
Le2T1
(OLLT)
fnuL?l
LeLDTL
HUWY Al |
coarti
recotl
nnuTl
LOLAT
LOLET]
(oeEn?l
o)
LODIEl
[OL1Z1
LIz
tio12}
LOL1XY
LOGI Iy
OCIvE
cQdl5%
tap1ss
“LLiss
LOule?
Lo YG
Lol To
GO0 ¥r
EOCLTE
EOLIT)
a0urdl
apdsal
GGoZ0E
TOLTIL
OIG2IG
cBL23ic
cgc?lc
(ai23g
cagic
Lozl
caczic
Cro?in
LhGRIC
[nd1 1 e 44
Chnzls
LoGet
COLZFu!
LOEZLb
QoLEsD
o 7321
OLOF G
Cou?al
S0aEnT
Loped



£-0810t SO4

ooang
Loy
OC7HS
DCoous
Clutt
L4
ACIad
Glenh
POEYT
[T Y |
rcrsl
Lazr
(L 3.
L] RN
LGcns
gaced
WOt}
PCik]
Ol
CMILE
DOZbb
COXsu
Gt
Ol &b
CCZm?
Lo
LE2T
CC1)
a4
a1
CocTa
cIary
Ll i e )
CoI
LCcas
L W 1Y
CL31a7
cGia?
cang
w11y
ELZns
el I
Lo Ilu
w2317
coar
coixa
CC3A 1
LL 327
~Ll22
Cos23
1] iy
GC 2u
LS
L
crC22y
LR

[

L
T
FI.
99
120
1C1=
ez
13
(IrL A
107 »
Tl i
1LTs
Juitm
1%va
1Ld»
111s
112w
11%#
11 4%
115
IR
11
L
119
120w
121+
1238w
122w
liuw
105
izt w
12T»
17 n
100+
iicw
11w
1)iw
114s
1law
11+
Jhaw
(L
1IF %
1159
14cw
Iu)=
162w
ot
IETL]
ITEY ]
14 he
Jals
inE4
LRE
1T ]
1512
62w

WELTEAR, 1218

121 FORFATA™C ===} FARAME TER ™}
129 CRLL CFOMGLNIHOP JHLP (L)
L GF .CRAILC TAPLE COMHOM 1K CCMO
144 CHLL TAPGLH
4 ILACTIVATE 0.C. PRACLEZSING
£ ===2 CPRiRATL 0.Cs COHFONG
T IFdtocaN.Gl.Mcail OCOCHM
WRITLI%41517?
151 FORMLY "D =-==2 HOOEL SAURTIENS ™}
L ===2 IRANSTER CALL SFQUERCE FILE OWTQ PROGM &M FILE
EnD FILF 12
Prulan L2

150 COtT ] knd

MOATELS gk o P MO0, FRAZTFFIEIOUR
310 VRETL 1%, &l FasOuh

G0 I3 343
£ ===2 ¥PTIL ROTURKM AND EMTRY VASSET AT ENO OF SUBROUTINE
L R4l WRITr ¥ w01}
Lok FOOMATL N, "CALL TMPLICCCYCLES DLTMNESE®

1 FuX *1FA14PLaL T GG 10 ] %

2 FEXY  "IFACYCLOS.GY.D.1EMPLZ]"

176K *SLIUNR*fux  *THTEY VARSE] (TIME g THAX L NODF 170

C =and IWE = 2 FOR VARTAPLES. IYA = D rom STATES.
IvYR=2

L a==} TEST THAT THERE APLC VAL JAPLES IN FODEL
JFehiovY.LE LoF GO TO &30

=== TEST FO? HARE THAN Zuw VaARTARLES
IFAnDY . LT.2%9)] MATTr{G 1101V R

all FroRdat i, *1FIINDEP . GT. 206D 10 1000%,111%

C =~2 LoD wS58UR wiTm GO ¥o4i

LT 4 AEOLRELIZETAR Y
XEODURL2 F=2GT42 )
Do Lo l=3,8

S50 XEQUPIDIZRLEM

3 (LA
HOLT=0
£ ===3 LCaM FOMPONEMTS
0 Ll 1S]NOCOMP
L --=3 GFrSERATE STATFMFNT KO, CORAFSPONDING TO FACH CONPOMENT
T3n=% _G)+1
L =ve=2 CONVEPT 15w TO BCO FOEMAT

ENCODE IN 501, TEHIT SN

501 FOAMATI lut

cC =-==% ILACE FOR THE HO. OF YARIABLES ISTATES ) BEFORC COMPOMEMT WAS
CALL RETCODEN, %[04, JCOMPY
Jowarour=-IvhE=]
LALL ELICOpIJ IVRETT  H)

L ==ad 1'NEX FOR THE HP. OF VARIAPLTS (STATEL ) AFTTR COMPONENT WAS
LS L. LHES F*E)
CALL GLICCOIJ [HRSIT NN

£ === TESF T4 DENERVINE JF ANY YARTABLEE: (3Ta¥r5d WEAC FORALD
IFENL.LL.HOY GO 0 eO0
HI=HC*L

L ===} SCAN THE NO. OF VIRTABLLS (STATESY FOR THIS COMPONIMY
0t L0 JENd K]
HETT NGT+]

QROozTre
Loogr?
LOGZTY
CoWwTT
L-cice
Coc3db
Hinf ety Y
EOCICE
(WrfiRldy
LoDty
LTCalY
L0ty
LcQiyv
[l e |
[ A R T ]
roulay
L0y
LoGfuy
A IITRE T
whicin?
[ 4 o P17
CCOL3LZ
LOLIS2
pooin?
LoC3s2
coGys2
LCL3ISw
(o AL LA
wfaIsy
Coult?
CauIFe
Leaxyy
pole] HER
FEGUCOD
[T
TOLan2
[ T L
[hlaCa
o o] LN
Lounlc
L1
LCCalc
CoLNE3
oGuz22
LGCH2y
LoCaz?
LCEuzY
Loouly
CO0% Iy
COCuul)
TCLUYS
f0LAMS
A
COuS
CRLusE
CCLND§
COLALS



£-0810F 509

ga3s}
QD3N
DA3IE
CazIy
ooty
10345
Co3ue
CRMuT
GO YsD
LC35%
JOIES
L3156
1ol 1r
gaser
OC ik}
0Q el
DE thy
b iuy
TEMA
83T
CI3T2
[ i £
ECATS
LazrT
oL 317
LZEuz)
ulud]
wLuba
LC4ChH
ICN]b
cOuds
founy
LOoyLzZ
AL+
g oY
coull
cCuyz
Doay
CLON13
oCNL3
[ 2 B
olugl
oCy23X
Louzd
] LTl |
LEaz}
LOWz}
Lonzuy
Lpy2s
To2T
Ccoul2
o043
iy
J0uls
Clak]
Coanl
Eonal

15 3w
154
155w
1eb+
15T
159
190
l6us
11 L]
jagw
163w
ToaM»
&5
hiw
14T %
14F
L
1T.e
1T1¢
172 -
L73w
1taw
175
ITE»
1712
1Tna
179
IPuw
181w
a2+
1874
tauw
104 %
1hes
147%
YAE
1%
10%
IVRL
172 %
g3
1oy
139
1hu e
157e
14
195
o
0L w
Bl
Xl
T
Ias
el
25T
L
094

£ man TELT IF 2MD LEVEL OF GB TO IS REGUIRED
YELNGT.LE 204162 To SIS
CALL LINE£D.XSOUR IXSOUR,PPAR 45,73
WRITL (%, 6L 2n50UR
WRTTE 4,51t FIVR
211 FoR=aTe® QDR ,I1," INOP= THOP =2%4 %)
XEaueill= Brrll
ASPURIZIZ GIIFZ)
0C 506 KTI.A
0% AE0URIEET BLEK

IT¥inupz )1

MEL T
£15 IFTINSOUP.NF,11) EALL LINFID, X50UR.TXSCUR LORML,],T]
£ ==sd FLACE STATEFPEMT KA. [N LOMPUTER Lb TO STATOCHENT

CALL LIML (O XS50UR, 1S 0UR  TAN, 4,70
524 CnLTIhpE
00 COHRINWE
L =-==2 EHHPLETT Lo TOHF  STATEMINT
CRLL LTHEIQ X50UR, 1¥50uR,.124) , 1INDP phs9 )
WEITE IR, L1 0XSOUR
IFeIv.LE.BN GO TO TOU
&20 Tvk=C
MRITE (9,001
103 rﬂRHlIIbt.‘fHIH? RATSETETIND , THAN JTHOPY *)

£ === TEST THAT THEIRE ARLC. STATES AN THE MODEL
IFenox.LE.OF GO 14 TOD
C =e= TEST IF #MD LEYEL OF CD TO TS REQUIRLCD
IFANOX. L1290 WR]ITT A%, 0] kIV R
Gao To az5
& ==EETEIoc: FORH SUNPAUYENE DATHIN TIITIIZTIETTIZTDIZT
£ =w=d COMMDM AXRD DI®LCHSTON STATCMENTS

T™a WEERLI9, I RITLE
T01 FORMATIGE ,"CAD"F"IFOF ,15 ASS]1 .DATAINGASRD.DATAIN®S
TEU “SUB R QUTINE DATRIB AT/ C* 9% JRIGFYC 4

2°C ===2 THIS SURRDUTTNF WahS PREPARID RKY THC ERSY PRECOMPILER"S

3N *URUILE PATLTLTOH NAMEX JHaAHER HNAMEY HARLCP *;
HEX, TCCAFANSCOrDCR F0a B0V KDP " )

C ==sb 1LY TF SEATLS aAwe PROSENT AN RODLL
1IFANOYX.LT.)F GO FO T4d .

£ ===} FoOilm STATE RELCATED COMMODHSE
MRIYEAY, TLY FIHOA.T S, 2021

i1 FORMATE'L ===} STATE RELATTD COMmOME =/

oy, "COMFORACHFNTT TN, "1 ACE00T FXN0T (T T, Th/CRICANTCE oI 202y
FAS PRI PSS IR IS g W IR DL R LIRS I S 5 ek P F -5 LIS L L
F3X "2 FCINYTAIHNTE® D " D ACHAME N FRARLAL® yT9 " Y MCRAHFRANARERE " 2N, "2 "

UAEK %3 FEHTRLSAAN IPRHY  MODE JERRORT " pTu "I "}
L =and CALCULATE IHF 2MOUNT DF WwORN SPACE PIG™0.
ROZHOXE | 2oROA+T)
TIETMOLT . 1O9CAINOZLGO0
¥YRITLEY 71500
TI® FORMINA LY, "COMMONSCEORK ;CUOQOR (Y , IE, 23 %)
L ==3% ICsT TF yARTADLES ARE PRESENT EW HQDEL
Tan IFemwav.L1.11 7O T0 ?aD
WRLTL EF, Tl ICAY HOY

ELD ] FARFATI®D ~--3 WARTAELE RILATED COMMDHSYS
16Xy "COMMON FCYSYE™ gl a o " H/ONAMEW/NANDWA® TN, "))
£ ===} TEST 'F PARAMENFRS ARE FRULINT 1IH HEoDEL

ooOn&as
CORW&E
nroaTl
*aosbi
Cassll
0051l
LOGELY
[+ FHA B
LoLn2e
[ o 120
CcopDs 3rC
~C0512
LOLS 1N
LOCS34
chufun
[LCEL]
LOLG%Ye]
el L8R
LTLER )
LCOST]
LGECEDL
L{OL&GES
(idabs
LoLLE2
LOLEeYE
SOGE] X
CCC%L 2
LhUr1s
SOCEDTY
TOL&2 T
[ECLTY
LCGLLY
DULSYy D
coCasC
COCa4G
Co0eud
COCing
LoOeu0
LELBBE
tegone
Tapluw
Lemn5s
ETLESS
LEGasS
LobLss
LCIRSD
CCOLSS
[DLEES
CCLLLZ
LOTETE
rcLaTT
SoGLT?
QrreT?
waL T2
cnur)2
Uhut) i
GirLt) 2




£-0810% S8

Crnug
DCaua
rONsn
LOwsa
LA |
Jau5]
011
CD4%d
arasy
Ceas?y
il 1Y ]
Loubl
OOwL3s
gy bk
LCNGT
CDO4eT
C@ala
3 L 4
DOuTl
LGNS
MATE)
CGul?
“CHT1T
Or 403
JEs00
Lasnl
ftoy»ll
]
[N
NN |
Shal2
|+l e 4
—gtls
"aRls
JO0%LS
N Y
Chuld
wCH2l
[O%2&
Gouzl
OhL2Y
bl -2
Cosle
ey
0% 39
ogrz3l
LGhu)
wOwad
reow?
of i L
1
L Che2
crsug
CLoy
coLn 2

215
FAR R
Zl2w
il
Zihw
FARY ]
SiEw
ZiT»
FA R ]
4
ZLTw
cile
g ]
Frg
2w
Tioe
Z2Znd
221+
FER .
22%+
TN
231
3 ]
231w
Zlus
235
F 1ALl
ZETH
23R
ZiGa
2uLe
cule
Thlw
g4 e
Zhiyw
Thht
2ul w
falte
JYE R
2y
25F
el
2% .
LA 20
254w
FALL
FLTE
257w
Zhhaw
% 1%
zhow
F{ R
L Tl
ih3e
2Eun
LT w
2HEw

740 IfFiMaP.LT.1Y GO TO 300
WRITLA9, 70 ) INOF gHDPF

TAt FORMATI®C ==r3 PARAHETER RELATED COMEOKS'S
YJHX, "COMHON FCPFPE® o Ty, "FSCHAMEP FHANEPE  (Rag s ¥t
C ===} LOAG MO, OF ETATL,VARTAPLLC. AHD FARAKEITRS INEQ CONMONX
agn WRETICtF g B2 ) KON MOV HOP
ry FORFATEY. =+-1] ST WN. DO STRTFS NARIABLES, AND FARIHNLCTERLYS

S PRLULCERIS FEITPLIY. PER NS PP FRUT.UEL IS T Y
1FAEO%.LE.DY 60 TO AsD

[ LOAD ST1ATE FRAOA AND PARARETER QEFAULT VALLES INTO COMMONS
HRITEAD, A1
BY1L  FEAPATE*C ==} LOAD SYATC ERAROPR DEFAULT VALUES™/

1% *D0 100 [2] JHOXFLY,,"ERKOR LTI L")
1§ LPFYtnt ,CQ.FCSIVRTIF (S, B3]
All FORPATALY  "CALL G TWEMAMCYLI] 1 NARI"/EX  *IF IKARLECLHTICRRORIT =1
3oL "IFIMAR L HPILRROR =05
WRE1IF 19, B4l b
Bl FGPHATA* 1D EONTInUL *p
A5 ITAINOF.LL0F CO 1O ALOD
MEITETR ,u%]1?
B%) FORHATE®L ===} LOAD PARAMETER OEFAULT ¥ALUES ™S
JEN, M 750 IZ] NAR S5O0 FlIl - 29008y
I8N " WRTTIELR3D1L1™F 201 FORMATFIHIT "]
BL0D R{MIND L2
L ===> START FORPMATION OF IHFUT RCOUIRFMEMTSE LISY
WRITC 12, Bt I TIVLE JHOCONP (HOY AR HEE  HOX HOY
1.9 ] FORMAIEZFIOE,TRIDFFASE  *TH]S MODEL CONTAINS *,0q9,* COMPONERTS™/
FERE*RITH ", la, " TABLES = 2k, lu," PARAMETCRE™ 422, Tu," STATES AND*
2N, 14, vYARIADLLS."
TAFION " EPUT DATA REQUWEPCHMENMTS L1ST™/F)
¥AATSO
IFinDiAG , LC,.0)00 74 BGW
CALL TAJQLAL

=ZTTIsszIEiIs: COAPLETE DATAIN SaprRoUTINE =7 5TART BLOCK DaTA WMODEL

- CALCULATE TOTAL STORAGE RIQUIRLD BY HODEL T4CLES
hQ B&T I21,0014R
CALL GENCDDCSTADNAMET P uN)
HAXT=#nETel AELIN]
BEZ COoNT inypL
¢ =— TC4TS TO PREVEMNT DYREMSIONS € 1
(11 HOGYM =FAZ L HT Y 4 )
HOPRIMAXOI AR, L]
Hﬂ-l"lF:Hl)t[:tPl!T,]l
ROTALOTAEITROTAI, L]
WETTE 09 LGS PHAKE (NDYP JNIPF MR ZITF NOTARP (HOTARF , HOTREP
BEE FORRMATEEX ("REYURN " FEX "FuD*F *3FOA 15 L55T  MONEL  d SRO, WODTLY S
FEN, *ILOCK DATK MODEL*/*[ -—-3 MAREE MAME CORNOHETF
2RE,TRCNALE PRECTSTON HAMEY MANMEY MAHEP  TADHNANTS
BEN P CHY O CNAHE N FHARE X (" T4 " T FCRAPEY/NAFE R " T4,
WP I A HE O AR Y IR IR LAY REL L TABLES U, T "1 /CTABNAS TARBRAN
LR RS BT
X, P2/ ANDT HOTAR MANDIHE Y [ 3, "I FCLOCTA/LOCRAT*, T, "0 )}

C ===D CRLANE CQUIYALENWCE STAVEMFNTS IF NLTHED 10 ALLOW DATR
£ ===3 STATEHMENTS TO LBAR MAME LISTS EXCEEDING 135 MAMES
LALL (OHTOULYZHEAPE X JHOLT
CALL COMEQUIL2UNAMEY sHOY Y

onoTr?
paotTls
upotres
coeir2s
oPGTES
oYz
canor
LOCT I
LOOT s
GoaYsw
GOGFST
GCATaa
LOUTyy
CCCTuw
FaGT% &
GuLITY
CaCT5a
Cante g
Lolblb2
crolin
conte?
CenTre
ChuTT?
LOGTT2
Caarrz
CoLTTH
rogLpiz
Ly 2
L1512
co1ole
el e
o101}
COIOlE
CGitib
CELO1&
Lilols
oEL22a
LhlGe s
c0ias:
LoiCuD
CEYIuE
N3 LA
1045
{01051
[G1CkR]
LOLCET
ca1iol
Ca1L31
<A1E0%
(el N i
LoyYiG:
01103
tBlica
of1G)
o112
LD110)
Loiior




£=-0glop S34

iy

"O5qs
B 1
LoSus
LOtRS
uEnys
LeSng
TOL5D
LeL53
LOLEl
b oY
10051
coLsl
foLs
LLERY
Loutu
Iruas
[ M |
(M1
LOS&d
[ |
GELLh
SDLLE
[2LL7Y
1CLET
Cose’?
Casrd
ranvl
GLore
Ceste
TeLIs
LLepd
Coeal
TRl
o P 4
00 LG
TObLob
LCeaY
LLeld
Coul™
LCulS
LCLLT
L2LZD
Loagz
DILEN
Gtuds
CJOLIS
ooLl9
DOLAT
0o& 3
Ofoll
Fous2
a0l

FL% L]
chrw
Zhia
IFCe
Y
b F L
FA Y
fTan
274+
FlEw
2T 4.
218
aThn
F i g )
L.
Ztln
fie
fhua
2h5 »
ZELuw
ATw
ZhES
e
YL h
deln
295w
FL AT
24 e
9%
a1
2Ut e
258
299
Ll )
Ay
158
him B
LNTTE ]
Lt
oL
3T
EDLE
T
X[Cw
XiLw
3l Z»
L3
Iinw
35
JlLw
3T
Itea

LALL COHERUTIZHNAMER wMOP Y
£ =r=X TIST FOR D«Cs IF TL3 CALL PCBEKD
C INACTIVATE O.C. PROLESSING
C IFETOCAN.B T GICALL QCPLRD
£ ——-> GEMERATE HAME DAT4 STAE[MENTS
WRITEAY ,aLTL
ALy FORWMATI", --~% HOO[L BATA ETATEFCHTL*)
L ===} LIWKRITRATE STATC, YARIARLE » AND PARAMETER NaME DATR STATEMEKDS
TALL BA~APY {I2HMAME X 5 NOE L A]
CALL MNAMARY(LZH%AHEYW wBaHOY .11}
CALE WAMARY || ZHHAHEP k0P, LT
L wwa) CHLCULATC MO, OF WORDS W TARLLDS LD 53S FLIGHMT TaABLESR])
£ == GEWTRATE TRBLE HawEd, AAX DIRCHSTONE, LOCATIONS
CALL TAIQRE
F =rs-====== T1a8LE INl'IlTIBH T rmAs ==

URITLIF,4EFIHARTH
.15 TORFATCE x o "PdlA TRHLESA? (T ,7He . 090907 Fad "ERG* )
asg IF RO, LL. ) LD 3G 950
L reald ADD PAMANETERS AND STATES To PHPUT REGUIREMEMTS LIST
HUNTT=0
W2 HOP
WEITE () &utB12
ARl FOLMATI 472 lud "PARAMETERS REQUIRED® /)
L% *COFFAKRINT " 455 . "PARAHETER ™S
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£ ===2 BELAKH FAGE AN LOAD LGCATION NUMBEERS
100 LBk sHPACE
L ~==) LOCATION HO. LINE COUNTIR
LCCL =y !
€ —==3 SCAN ALL L1 IMES UW PAGL
o0 J&l 1-).58
€ =-==2 GLARM EMTIRE LIKE
00 127 451413
120 FALT 0.F ] I=MLEK
€ === TEST tF LIRE CORTARNS LOCATTON HUKMBERS .
IF{1.1 30 0CL 0G0 TO LB0
L »==3 LCREHMENT LOCATION MO. LIME CAUNTECR
LeCL =100 +7
LOCCOL=-n
L ===D SCAL COLS. AHD LOAD CRCAVTON WOS.
no palC =), 10
L === IHCECHMENT LOCATION WO

LOKELOK+ ]
LOCCNL=LGCCOL+1 ]
ERCODE (4,137, LOCHOILON

119 FORBATLIN Y

CHLL STRROVALDBCHO,1 4%, PAGT 15, 11,L0CEOL)

lag CANT IRUE
188 CoONTEf Ul

1
Lo

£

] 3] L . 2 [ n)

-—1 FLACE COMFONENT SYMPOLS ON #3GE

-—d TEST THAT HOKD TUAN D COMP, EXIST IM HOOEL
IFexQrompr . LE.GIGO TO &02

- SCAKR COMPS. IW KHahlL
00 X500 I1:1,MGCOMP
CCHNAMECHPHODA ] )

- SHIF FONTRAM COMPOMENTS
IFLROMSIRICOHMAM, | 5 FORLT o 11 +EQLIG3 10 300

- RET LOCANIGN MO. FROM COMP, NAME
CALL AL TCOD (D COBNAM LOK )

amsl} RE1CPHILE POGE HO.
LOCPART L EK S I0GI+100

.=l LETFRHMINE HAX. WMO. OF PAGES REQ™h.
HAAPAGZHEXO EHANFAA®S LACPRG]

-— FEST TF CNMPOYENT 5 ON CURPENT PAGL
TFALOQCPAG . NF JHPAGE 16D TO 300

—aal} LONVERT GENLRAAL PRGE LOCATION TO LACAL PAGE LACATIOR
LLCPALILOR=LOCPAR

-—— 1651 1O ASSURF L0 wo. 15 0N PRGEL
TFALDIPAG.L T+ 0R.LOCPFAC,LTLA7H60 TR Z&0

-—— 0N S¥RAQOL TO CUrFENT PAGLE FOR COMPOHL NT

CALL TETCOD N .COHHAN, IS YHE]
IFe DAL ED . 22 bwRIFE S TMRYITE (251 2COMNAN  CORNA N, TAY P

25l FOQMATI* SCHEMA . n]1J,.1X,.02)1101

LOGD22
(aLgse
raccaz
1t B rad
tacrn?
(] F i
[nQC32
[ el o ¥
LoLEnl
(EET03
Lnecas
LECE 2%
(Canos
Coube
LaeaLy
cooaLr
- o 4
Lacay?y
{ealh?
«OECZL
(A, T -1
CNZL#d
LLLOIG
GLLDAL
nCLEYN
ACD03y
Cooniy
COoLDML
Loacul
N LAY B
cOLLas
LOSLbS
LELbat
CcCCOES
MIires
LOLLES
LOLCeS
LaLoyo
LD Te
TLLAT&
LOLLYy
cacory
cac1ia
CoG11T
=L &
Laci11%
Laciz2
LA
LecLey
oogy2l
IR Y
(H ol ALY
CIa13%
(1] o I3
LOGls2
LEL]SY
LT 2
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£

062038
chIal
Q20N
cozas
el
aocctl
corih
Jf il
wl:]2
[l I
o213
[ I
pta- g B
DTELS
Dos29
GCoZ2D
GL.22
Qcsz2
carz}
CocEd
adzika
W L
wi i2%
nsres
L1 A
CGe2v
G211}
oLt 3
crei2
Ll ¥4
il LY
Rl |

ol
GLZis
oraary
Luud
|2 du - |
LT
OG5
al 253
BRitn
0254
OD2ce
IC254
[ g 4}
erata
[l agrd ¥
OCGéwl
Derel
DCELN
CCZt%
DC2b6
D247
oorT)
aearl
CaZY)
oo2ry

1.1
(XY
TG
T1e
Ta
Tie
Th»
Taw
The
Tt
Tiw
Tye
e
Al#
M2
Blr
LR
[ A
Hi w
AT
Bl »
v
[ Jay
L 14
Q2w
2%
Glw
LT
gLw
LR
Shw
9w
1IC0e
10as
122+
1031
104
lohw
1CL#
107
15A &
T3
1i0*
11 1=
15z
11X
1las
115+
1ige
J 1w
Lia#+
119w
12°»
1214
17i9
1234
1iye

CALL SyHBOLFPAGE ,COMEAM TSYHD LOCPAG S

C =Y FORNM TRELE OF COWNPOHINT MAMES 10M OnLY TIRST PALLY
Ep To 380

<60 WRITENLRRITI 201 BILEK (COMNIN

26t FOUMATE/SN, YIH Sde WaRKRTHE b & LOCATION HO. ,In,

I * FOR COMPONEMT ", A49," HAS LAST TWO DIGITS OUTSIDE THE ALLOWABL

2 PANTL OF t TQ BD.*Flmi,
N0 SYMSOL WILL ®E PLACED 1M STHEWATIC FOR THIS CORMPDHENT.*)

Litw==-1LD
30n CONTINUE
[ A0D CRHMNECTING LIb(S AmD nirci Td SCHEHEIIL
C rr=?} SCaH HODLL COMPOREENTS
11,11 he 504 171 .H0f0PP
L =) BYPALSY NYIACCT FORTRAN INPHY COMPOHLMNTS
IFEHOSSIRECWPHODCT Bl o4 FORLT T 3.00.0160 1O 50D
C ==n} GIET LOCATTON Ni.
CALL FEYCOD I CHPHOMIY # ,LOKE
L =r=) Ur FFrRAINE #ALE MO,
LOCPALZTILON S 10 =00
C ==X CONVIRT LOC 10 LOCAL PRGLE LOCAYION
LCK=LON-LOCMAG
e ICST 10 ASSURF | Of wos 15 OMW PAGE
IFILO¥ LT.].0R. LOF GV BDLOCPAGE-]
£ ~==% ShIF INFUTS 10 DURHT]ITIES ON VMER PAGES
TFLLOLRAL JHF . AGE GO TG 50O
G ==—=> CLT HT. GF INPUIS 10 Corf,
AL ECICODIL ,CHFPHMONIT I HINEUT )
C =r=X GYPASS CORPa WLTM WO T9FUTS
IFANENPUT..LE . MICS IR 53D
€ =rrl GET Iwrumis CI3T
CALL fLAOHS LY, LHPUTS HIWPUE, LD
L ===> JNT1J2LIE MO ENPUTS COUKTER CURRENT IMPFUT COMF. NAME
24 HoTEzR
HOGE =T

TLCORZAZTRSH

IFVIDIAG.EQ . JOTMREE T tEWRITE (N ZIICHPHODIT D X HPUTE A b d=) JHIKFLTE
423 FERPATY® SCUTPA-TWPURS ¢ A197ERLEX L1DY)

L =2 SCAN THFU1S
DO HBYG AT L HIHRUT
[ =r=} TEST JF LHFPUT I5% FROR CURREYT COHP, 1,0, PARARCTLR
IFEROPSIRATEAUTS I g D BLHKE, 13 E 0. 0160 TG 4wad
[ =3 1% THTS & Wiw THNPOT SOURLE'
IFEROFSThITHEON a tu JRPUTS (LY (LB EO. 0G0 T8 4ufl
[ === BEYPASS HAME LNDAD TF 280 COMPONENT APPE ARS
TFAMGRE W NE . 0G0 T awLf
C =r=> LAUL KFW SOURCL MAMC
Treon=THPuT LS
noeeE =
L ~==3% AUVANEE THEUT CoieT

4ug NOT K THA]
HARE SfNDLNT CINP LTS JD
ILFDEEd JASHL MK
B TH ya? *
LT ) 41 - -
qaf CONTLHLE
C =—==3 15 THERE A CuURREMT INPUT COMPONENT
ITeHOIN.LE«JbGD TO SELO

oooLY2
COasT?
Lo9cv20C
WOLZL e
Wl ke B
CeEgZIc
oOG2EC
(oGt
rac:in
roczze
[ Fri- A 1
LoLiaC
cocred
LI
LoGca2c
LOLsTE
LaLz11
toczil
tocral
{OC2a 2
Loa2a Yy
LaLce
CALIS |
(1 I3
a6zl
LOw2T1
LEL2TE
LI TN
ool
(ARl k
LAGIae
CeLIDL
CoLYLE:
Looal?
coaLIg
LaLiz i
(acX¥ah
CoCins
ANt
Coozus
CLantas
oDGia s
Ca s
LalLisy
Lecsr2
Laniiz
oty
2LITA
(a]ulr. o N
L2 &0k
Gl OswD s
CEL%27
LEG%11]
LoLwi !
oUWl
LOLNYa
LOCH1 &
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agzrs
aozrs
oC2Te
cp32a
CL3a0
SbAL2
oo3os3
aciig
=CT1]
CCiLe
ol
FLE L

Leils

L¥5w
126w
127w
12aw
129w

Ice
1¥lw
132»
1339
FECE
13%s
Lie=
157a

Calt CONNCTUEPAGE yNPAGE oLOK y NAHES uOTIN, CHPrOD JNOCORFI
[ =an 00 HORL COYPONEMTE PROVIDE InPUTE
IFLRORE.TQ. 23560 TD uzn
shg EoNTiHUL
L ===% FEINT PAGE
H02 N =B ALl FIud
WRITEAIWRITE 405 P TITLE 4HNAME .7 AGE
¢S FORBATELML o 2Py TR 104 2NN "PFAGE ", I3/ 2K 4130101}
£ -—=2 TEST FOPR LASY BAGK
EFTANFPAGE S GE +HAKFAL JHE TURH
MEAGE ShPAGE #3100
BR Ta LIG
EKD 3 SCHEMA wtukddwdBb vl pddddkndnl

Ll T
ooGad )
LOCh32
OOLual
LECNu ]
CODaL]
SOLANN
COCAE ]
LOCNEL
EnpeG)
CELNTE
COLNT3
oGe 35
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Gl

SURRALTIME SYMFOL

STORAGE WSER CODEALY CODSL3: DATMIOY DOQID27 BLANN COMHONIZD OUDDLE]

[=51],L.E

oDy

ELOCH Y%
cI10

ExtRY PSINT GQDATS

coQCas

EXTCAYIM RFFEACKHCES 19LLCK, HARED

ooy
ooy
A0k
GCECT
oDl

STORALGE

o] |
3301
>0l
o2y b
onty
waid T

2E1°D
o181
fad o NF ]
Jolot
i1l
o131
LoLol
=013l
P0G}
TLiS
Golul
Chich
HLILS
L1 L e
‘01Ce
L0107
Zniog
“EIR]
o111
S
[0 g
oGl113

ETREDY
FUTY

(NN H
HIOCE
MLRRIL

ALTIGHMLNT

CLrizy
CLEZEN
arc2a
v tLEh
LA el I
cunog

I
g )
in
[} )
LT
]
T
]
T
e
11=
1i=
11w
14 =
1L =
Tue
LT»
L*a
19+
2ie
21s
2w

TBLICh, TYPEy RELATIVE LOCARION, NAWML)D

pao16Z 205¢
oaddns 2201
ACGA3ITI 4Z0L

oraxr 1 ajpce? 1oieré
coon I QOa0Cs L

(5§ 133 | oooLleT 153G 0501 00A15% PCLL 103 |
20k nral abhz4al 2ISL onan cocaka 23F 081
I3 oo D262 WL ol i3 | nNA0ITL %15L en9l
ALTRLK crild 1 oondon 290 T nopsSoT leoL
17[ 40 OCG3 I CooGOL IWRITE Goud T 0ocdos w
LOCLIN
CE5YPROL

SUHEGUTINE SyrBOL A PAGE (CONNLH TS YA LOKE
C YIRSION 1.7 REVIZEA ottt 17 1715
C  PURPOLE ABD COMPOMEMT SYPEOLS AMD MAMES T ECS HODEL SCHERATIC
T (ML SEQUENCE PALE = 11256 ARSAY CONTAFNING HOLLERLTH
C FFPRESENTATION OF A PACE
C COMMAN = wAMf OF COYPOMEMT TO BE AORED TO FakGl
£ ILYHR - SymApl TYPL N0
< Ldn = 1OCATIGH NF SYMPOL O PECE
E OESTCRED DY  J DeHURRIUGHS JUNE 19TH

COAMOYSC

IFPLIEITY DOUELE PRICIS]IAN LA=T)
TMPLICET FHICGIM 40 Sy L gh )

0 IRCan. 1wl TE  IDTAG

CIFEMSION PAGECLY, 56)
*opoL* TD SATISFY ONLE PRELSH

DATA ARTRSKFIZHescecavane f
-e=) LOCATHON LEND HO.

LITCPaL

LeCLINGY

MILLGK=1FF]I"2 43

- LoCAtYon L0 W MO,
LCCCOLZCHOD fLON =L LTI+ 1 0wE3=]1)
—-—— AT LOMPOLIHE NAME 7O PAGE

CALL STRwOVICAHMAM ], 2 PAGECA] LOELINY LOCCOL 431

a¢Q1 QIAIZS FOTC
oLy Carwal 2316
Qany Cams ol ITUL
noca ColCLs InJet
OOCY 1 Cubl0} Locsok

Goooaz2
cocoo2
LOGR02
SOLCO?
coLconz
tnciog
vICCC2
] o o4
COiGa7T
rpife2
[ T idufrg
e Fi g 4 1
Lol 2
CHLLD?
coLeag
“LolT2
[oZoCa
LA 11 ¥,
CrLELY
wlunl i
tAtr12
Looc21
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DOl
aplz?
a2z
Pl N g
Q12
v
Tole?
oLzl
2L1es
27
o1l
cLIn
(RN ]
LE133
LO13n
onlais
GU135
CLLIG
w1yl
apiuz
CELJus
TOND
Lol
oL 1wa
CoLar
T0sD
=l
GCI1%2
LT10%
ey R
Boish
P T
“0lea
neled
tiee
Itlez
GC1RE
LC1p3
COlen
“GIna
TRiel?
wh)Ta
JC171
oCiTa
JCLT3
LYY
E11s
TCi11%
«El 1T
22177
ac.ta
] AR |
LE .92
DL2al
gazan
azons
LG,

AR
FL R
%%
it
=
JA
ciw
ACa
Jiw
24
Fie
1y 4
-
L+
It-
LLE
194
%
LER]
42 %
L1
qa e
NG
L
“Te
hEw
ygw
Ly
LR R
Lre
S
Ly &
L
GL
4t
F1E
R
Ll
b i
[
blx
Lus
o
bt
Lia
L9 ¥
ECe
Toe
Ti»
e
T
Tuw
L
The
ITw
Tre
Taw

TREIDTAC  LQ.Z2 WA IE I TUGT T 42 2} COMHAM TS YHA | LOK

rz ropmMATd? SyYyWhaOL ", ki0,2I101

L === 1C5T FOR SYm@daL TYPE

<

= SYHEAL WUMDERS LESS THAN &0 SHOULD WOT Of LSCD DUE TO
= CEORT RPEPLACENT OO0 WITH 558 ¥HWEN CALLED BY FILOAD.

c

TFeISYrp f 0. ICR2OG0 TO 207
IFAEEY~Ir ol 0. 2001600 TO 404
Tredseme €0, 3051 GO To *00
IFEESyAf L0, 400060 TO 50

C =2} DEFLULT SYMGEOL - SOUARE
LECLIESLiCL I3
E o=} ToP amp) 6OTEOH LIMLS

CALE STUROV IAZIRSE o) p IC+FPAGEL 3o LOGCLINILACCOLD
CELL STRMOVIASHIRSK ) o 30PAGELY LOCLIN S LOECOL )
£ =-—% SI0F5S
ne Icc F=).4
CALL FURTEPAGTd 4L OCLIN 71 4L0CONL 41 2HY
CALL PUFTIPACC G LOCLTM 10 LOCCOL +%, 12HS
oo Cit. TINE

RE TN
£ === CORFRESSOR SYHAGOL
200 Lo PEceL

LZ2

lcopk=La]

215 LOCLIN=LOCL IN+%
op 22C Iz, )0
LOCL InZLBCLIN+]

¢ =a) 1EE1 TO PRCVOKT 10F OF SYMpOL FROM GOING OFF TOP OF PAGE
TFILOOLIh.LT, gD Th 704
C ===2 1EST 13 PREVENT S0TTOM OF SYHOOY, FROM GNIKG OFF PAGE
TFILOCL ]G0 1IRE TURN
£ ===} SPRAICHT EDGE OF SyMBOL
CALL SIRFGY []ZHe o] s b ePRAGE1L4LOCLENI L2
& ===} SLOPIwG EOGE oF SYHROL
CaLl S10may riive +1 g YoPAGREL] JLOCLENY IEOL )
£ z2==a} 1651 Y0 REWORSE SLOPE OF RIGHT EDGE
zoh 1F4lafR.5 160 T9 2315
TOUL=1C0L a K
G0 30 221
215 K-
220 CORT INUE
RTTURN
L ===} TURE INE SYWROL
FCL LA OCCoL+ D
wr=3
fcol=L-1
4o 14 295
L —==3 CIRCLE SYnaoL

4Jp LOCLTIzLOCL IH-§
CALL JPHOVEIZH wseuwé il 410, MAGE 1] fLOCLINE L OLCOL)
CLLL SIRFAVEIIH  Sddvwd 2l p 1O FAGEL]Y L OCL THsS ] LACCOLY
K=l
LLOgenL )
ICoL LAY

L ===3 A0 STOES TO SYHROL

gasnia
=20chl
CALDL
poLns i
cacesl
Wluch]
Calos

rocioaty
Goulh4a
LAGLLST
LaLi&2
[ALral
Lok
LOCL LS
LoLrt1 L
Loulbs
LIS
o327
eeoleT
[ AR
[ 3.7 8
tpLispe
toG1%0
CAOL1%4a
CoRyss
Coutst
calit2
LOGle?
ROLIAT
ChLye Y
g o B
taLi17y?
Lo 1
COLITS
DDLIGu
ZAL2Ia
Lauizl
Caurt]
Qoo dy
absFTe
cesen
LAG2u]
CiluZ4 b
[k I LT
TOLZud
P52
[+ I
LOLFS &
COCZAD
ol A0
Co Lz
203744
GOCIGL
CoC3lw
COC1l¢
ofle 220
COLs



£-0870F 524

it

[1] 1y 8] ]
oDzl
coeil
Lamik -
oar12
mz13
Go2n}
aceiy
file
OLs1T
epozo
boizl
co222
DOzik
DazZZw
LL2E%S
ocr2e
atzis
cpr2y
ereg ¥
1] o |
GLoll
CL&ln
FRdls
LGOX3T
0L24)

Ahw
Al
aiw
ale
Aka
LA
ELw
AT
Ale
E%e
L HY ]
e
G
1
Y
L L |
LT ]
2T
LR )
L LTS
120w
14 K]
102
jane
1Cua
1L%w

DY a2l TSl

LOCL INFLOCE Twr]
C ===} LEFT FOGE OF STHROL
CALL STRHAY{I2K» tl oLy PAGE 1] 4LOGCLTI WYL Y
e —==> R1GHT EDGE OF LYMRHL
CALL STRMOVIIEH™ shalaPAGF L1 L0CLTMIICTLS
A REVERSE SLOPE OF €OEFS
IFLT . IQ 2000 TG %15
LI -H
TEOLTICQL +
Go TO0 wln
515 NZ-1
D et INvE
RETLAN
f =os ORTIMAL CONTAROLLER LYyMaOL
500 LOCLIN=LOCLTIH =2
£ maw) TOP AND PRITOM LINES

CALL STRHOY¥(]1ZH QOCCOOO0 ol p 10 PAGELY JLOCLIN) 4L OCEDLY
CALL STRMOVI12H DOONOOGD w110, FAGELYN ,LOCL IN+5 ) ,LOCCOL ¥
L =r=? ST0r S
nn 530 1=1,4
CALL PUTTIPAGESL,LOCLIN+] T LOCCOL ¢ 1200
CALL PUNMVIPAGECL,LOCL IN+TI Y LDCCOL +%,12HO
520 CONTItmE
RCTLRM
FHE & ZYHMGOL 90 suugdain bt s an darntr b ry

oRLI2%
paGIzy
COGZS
LOCIIL
Loo3ic
S0 14y
L v LT
Caciie
LI
COC2E.
LDCIeY
TOLYTS
COGLITun
WOGLITN
LICsTH
Leusnn
oorang
CoLen
CoLaly
[nfe el 3
LAGaY L
COLvY ]
caLany
LPLue 2
Logur 2
Laost 2



BL

£-0810 S28

EUHREOYITKE TABC AL EnTRYT FOTNT GHORLE

STORMGE USED CODC{1) COCEZ2: DATAIO) OCO0&Z) BLANK COMHONIZY [OQOOOD
COMNON FLOCKS

onegy CTLE oogngs

EXTLCRNAL REFCREMIES LBLOCH . WANE }

Joo4 LTRadY
JC05 RE1TH0
GLad Wy Tl
OICT N1O2%
0310 HE R34

STORAGE ASSIGHMLMNE [BLOCH y TYPEy FELATIVE LOCATTIONM, WANCT
asGy {apola 11¥ orct
arol 200072 SOL ocan
OUcH D PLBCO2 COMPS
0aGY F CLOCIR2 MWD

o0{01% ll&E oooo Q00041 51F
aodgaz2 BIF ooon & 020007 ANARME
ucod 1 porcoge 1 * oooa DO005% INJFE
QOO0 O OOOQDS TABNAM

oo 0J 05T QUL
0000 4 0LOODD PLMK

o000 1 odCRQIL K

aried 1 CTARC AL

Lainl 1] SURFDUTINE TaBLAL

o181 1r C FPURFOSE GIWNIRATL TAPLE JHPUT REQUIREMENTS LIST ON FTLE 12
toia: i TIHPLYEYT DOUBLE PRECISTON {fa-21
o0L0n e IMPLICTY IMICGER AIydyM.L H KD
anias L COR¥ONW/CVAR JLEDT AR , TABHARI LY

chiue T NDALEA FLEK F1ZH

0110 [ MTTTE 12411}

c112 va 11 FORMATALAL, *TABLES REDQUERED*/ /S

“tig 17~ Lex, *ComMraRENT ThBLE HOo. INDEP. MAX. DATAT/
(o R 11~ CNN G "HrAL * TN, "NAHE * SX,*VARTIARLES ALLOWED *}
CCLL) 12 COGRP Sz iy

CCllu 11s COEFITUMPS

EGhiw las £ === S5CHN TRBLES.

LCILlS 15+ OO 108 150 +HOTAR

E0iag [T £ -—=» CE1 tapLf HpHT

(0123 ils CALL STHMOVITAARALITY Y.7  AMAME 11

2120 1nw g maed LET HAXTHUH DIMENSION FOR TABLE

CDLZL 13w CALL TETCONNL  TagRAMETN H)

FoLee 2J9 N1=lahsdr)

LC12? 21w C +~aad COY SFCCIFIC COMPONENT NAME

coirl ZzZw CALL STAMOWAAHAME p4 % «COHP )

ac FR T ITrCOPP L0.COMPSE CO TO &0

1] FL MRITET] 2,500

ycol GOCCTD TOL
SCEQ M COCOO9 COMF
GOO3 7 COQOAQ HOTAA

apoooc
Cosong
o et 11
LobLhn
CLoaqa
NECLEGh
vCOEDE
CoCobin
CooaTy
CaChuy
ULy
coocny
agu-ia |
= ilm )
P L
LELEIN
GOCrIw
LOuDt i
CIChZw
COGLEIX
CALTI:
LoLJ3s
COCEu N
wdons?
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eC1l32
oe1dl
=o132
SL1k2
COk13
CCe13s
L0134
CCI1XT
R L
fC1us
CCluyT
+ €151
LoLse

Thw
M
2%
28s
2%
a
31
I
3te
Ina
JEw
e
37a

31

b2
[ ~a=b

To
40
A
100

FOMHAT{ 1IN 1}
COHPSICOMP
MLZN1=3

TEST FOR SINGLLD 9% 0OUBLE INDEP.
TFEM,GI.LF GO FO TO

H=E
GO 10 BT
H=Z

ERITEILS+BYPCOMP yAHAME yH M
FORPATIHY A0 BN AT, 0%, T1, 10X, 142

o % BT
RCTURM
[HD & TARCAL

LA LR AL LI S PIRR LYY L L] ]

¥YARTAEBLE TxauELE

oCorse
COCNS 4w
CSGOsT
TELes?
ol Y |
CoEbd Y
LOLGLY
rAZDTR
“Lonrg
ToC10w
Wl Rog
SOL Gy
cCLazl
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SUDROUTINE TABDOAT ENTRY FOINT QOO33T

STORAGE USED COMEdL) O303as; baATa{DI DOOLO%S: BLANK LOWMHONE2) O0QLCCOD

CorraN

alila] ]

Bl GlKS

ETAB

Qoatg

EXTERNAL RIFLAENMCES (ALOCK, MWAWE )

JICh
anGs
9Lk
057
oold
Ga11
aa12
gans

STORAGL

) e
ocol
Laco o
-C2 0
J0co I
aoco o

Tyl
TRiol
Felsl
L1121
10 B |
o1y
Loty
CGl0a
g K1 1
Jplat
AL LE 3]
Lotke
Bl1la
colle
rogso
JL122
CLiTH
117y}

1) |

Kk D%
LIKL

S THFOY
FETend
MY
HIOZE
hIO3E
LLRRI%

ALSICHMENT  IBLOCW, TYPE, FELAVYIVE LOCATION: NARE]

CLGOCSN
O0CINS
(AT
COLCIu
0GTCu0
ootoad

1w
™
LT
'L
LY
[}
T+
ow
L 1Y
L=
1l#»
| I
11«
1yw
15=
168
BT
1%
19

101F onaag opgoz2u 140 poei nooosn I55E 2001 nDAD1IS 17uG
sDEG Htol 032235 ZE56G aQo0 a0Ca57 23L4F by Ghe2ut 336G
AN 0200 p CNGD20 ANAME J000 4 0LRI29 0L aK 2Cen O COSD2E HDATR
HFAXDH Cia0 D CLOQO32 HELESHW UGaL O oDOO33 HT AENM 2000 T DQDQ4WY I
IS0URr orgo 1 0020ME LOK 9C0C ¥ 0O0O0493 N ac03¥ 1 D20CT0 NOTAR
S0URCE arc3 o as0o0l1 TFAQMaAM
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3.0 SHMILATION PROGRAM DESCRIFPTICON
3.1 INTRODUCTION

The Simulation program accepts program commands which describe analyses to
be performed on the given system mode), Each analysis is then performed on
the nenlingar system model fthat was created by the Model Generation program.
The Simulation program core reguirements vary as a function of model size,
growing as the square of the number of states in the model.,

3.2 PROGRAM STRUCTURE -

Figure 3,2-1 contains & macro flow diagram of the SIMWEST Analysis program,
This ftow diagram shows the principle tasks of the program, For each task,
a sfatement number of the main, (NONSIM}, program is given zlong with the
name of the principle program that accomplishes that task,

The sequence of performing the variocus toesks depends on the armalysis and data
requests. As each analysis is performed it's outpuis are generated on Fhe

lineprinter.

3.2.1 GCommand Interpretation

Figure 3,2-2 contains a macro flow diagrem of the Simulation program command
interpretation process, Each input data card §is read end printed to provide
a record of the progress through the analysis reguests. Phrases are identi-
fied on each card by the routine NXTPH, When a blank phrase is encountered

a new card is read, Each phrase is Yested against the three types: command
phrases, program names, and program vajues. If one of thase types is recog-
nized the proper action is taken, |f Fhe phrase is not one of these types

a test is made for an outstanding task. An oukstanding task consisis of such
mtl tiphrase rasks as defining state names, inputing parameter values, speci-
fying initial conditions, etc, IF thers is no outstanding task the warning
message "CAN'T INTERPRET xxxxx" Js printed and the program goeg on %o the
next phrase, a7
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3,22 rary Files

Two tempurary files SCRTCH25 and SCRTCH2S are used by the Simulation program,

SCRTCM2G serves as a temporary buffer for simulation plot data, The plot data

for each report interval is stored on SCRTCH2S until all report intervals

for the simulation analysis have been completed. Upen cnmpler{on of the simu=

lation analysis, information descrifping the number of plots, report intervals,
and plot scales are placed on SCRTUCH2G and the plot data itself is transferred
from SCRTCH2S to SCRTCHZG,

Upon completion of all analyses for a particular run, SCRTCH2G is processed
by a separate program (NSWPPT! to generate |ineprinter plots,

3.5 GSHIMILATION PROGRAM SOURCE LISTINGS

Compilation listinas for the simulation program fellows, 3Some subroutines

such as NXTPH and LCMPH are used in several of the programs and will be found
in the source |istings for the FILOAD pragram (Section 4.3). Thera are five
subroutines which are only called by the model EQWO or the library components.
These are listed after fhe simulatlon program source. Tha names of the simula-

tien routines, In order of appearance, are:

BLOCKDA, LFRINT VALUES
CODGEN NAME S VARMOD
CoDLOD HONS 1M VAROUT
DISPLA PLINIT XFR
DTTIM SETIN CUBIC
FPCT SHELLX IMPLIC
FSHELL S51BTCH TBLUL
INIT STEP1 TBLU2
INPUTS TABIN UNIF
INTERP TITLE

BC5 40180-3
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aczaz
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oo.13
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b)w
bl
biw
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o
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The
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Tew
Thw
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Alw
als
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Aue
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are
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Bge
93w
oL
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59
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107w
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c Z*RL PARRMLY *F
L4454 &8+ 3§ 3l PROGR UM YALUES ettt 4§ 4§ e
OATR TPEOLY/  *START] L ALTOP] * *STARTZ
1*PELTA2 Y YEURVESY *LHERTNT CONT Y *PRATE
Z*OUTRATI tLTINT HOoDE * L *TINC * L tTHAY
J'FRED HAX "+*FREOQ M]IN "L, U585 STARTY Yhutnr LTOAPR
aTLS POTETS *+*5% TICRATI *,"RL %TaR1 *LRL STAP
LRl POTNTS TL,URF AL TN "LTRLAL HAX "+"IKIC H]IN
HYIHAG YAX *y70.Ca MODEL *o"N.C. ORDER  * . *INIVIAL 7T
£ =ere— 10aT FOR EFU SFEOMD MLLEWRE
IFICPUSCC.EQ.C 60 TO AL
CALL FPCTITCRSCE  TO L IER, TUHATT (JSUPD
CPSFCT 1CPATC/SDI0.
CrofLzLPsSiC-CrusEe
MFELTEAL . FIDCPDEL
T FORRATIITN ,F13,. 46, *SFCONDS WERE REOUIRED Foft THE PREYIOUS Y,
I1* av"pvsiIsv s
a0 MAMPRIZIHNET
THODE TPVALUE %Y
a0 THITO=L
ITAIRNE XoGT a0 AND L TNBEX LT 8L IO To 129
gxooorro====== PEAOD AND HEFIIf ONE CARD =rzossg=cs
170 RfAQCIREADN 101 ,IND=S0CarICOn
1°1 FoI'Pal1lpaldl
101 WRITIAB,135%) ICOM
105% FORMATE#20H COMHARA CARD —=--—=3_ L% 8010}
C-=——- 5T CHARACTCR SCAN INDEX
1MBr Y21
C=====2L0CAT1E HLCXT PHMASE
120 CHLL WERFHEICON,INDIY IPHRS]
C===—- PPEAD KREXT CARD IF ALAMK PHRASE
140 1FIIPHRS 2. IPLHNY GO TR 10D
C-~====2%i[ ALR{H COMMAND LIST
CELL LCMEIETHHRS TEAML JCLHAY 41, INSTY
L===r==200¢riy0 10FNTIFIFD
TFIIMET.1E . ") G0 TA 38D
- ORAMECH 18 YT LORHAAND TEREELTAEE
GO TO 1200, 700,330,200, 730,2)0,210,220,210.2 32,
1 SIS E e SNT C N Fu D 2504 2602 TR 700 230
2 InC,310,327,700,200,530,500,500, 530,568,
3 AL 92 130, FUD L 300 550, 560570, 5 IC,
q
5

* F 4 B2 299

T W w ok W

Le0, 600,810 ,£20,6%0 ,64C 650, ,4560,670,4B0,
B0 P00, TID 720 02 Ly B0 92000, 74801 2IH%1
E¢rzTzoozooor LCARACH npabpanm wAeLD L J5T Z:oorrz=zrzIs
163 CALL LEMPAITPHR S o TPRGEGTPNHAY o Lo ANSTE

Crr=r=2CWASF HOT PROGRLM waM[

FJriTHST . 000 GO TD 3700
[mm——— FEY X1 PHRASE

CALL tATPHAICOM, INRYE X , TPHP S
[esum=3 040 PROGHAM WLHE

FROMNAVIINETECTPURS

TF LK R o T, THET NFL B GO 1D Y65

IFITPIR T (EG PNl TEPROHAMAENST ) CTRLHK
Lmmm== BICT v %1 PHORASE

CALL My FFHLTEOH, I%UEX  JRHRS D

IS LUTRR N IEY N

1IF41FriRs ,nE.ICH GO TQ 1AH

cooDa0G
cooed
CALEGD
beacad
CODAJc
EOGGeQ
pat v w4 Ju |
LEeLa0a
Lol
[ HuleYedi ]
LGLCGED
Logrgl
DELOI0
LALGLYE
oLl v
Ldlir2 e
COCDE &
COCH2 6
oauGe T
cocus?
QOGOEY
LSLC1Y
LECDS %
LDCOLG
CoLOud
CounTs
COLDTS
COLOTS
COZCTS
LoC1.p
JOL1AD
LOLYas
CouinG
cCuiny
o107
LCwllé
CCLlLL
“0C121
Ldrlig e §
LOCYi2]
rotizl
rookzt
CCuwlZ b
=Cor2a
i{Cuzi2
R Pl g4
frphie g T |
ooczic
Fon2%X
faL23s
[LuLZ%L
HCL24Yy
CALZLG
LICTLE
iru?tl
LUCLZTL
CCXu0
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LL:25
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alrFgiv)
agrac
GGz}
oLz
ClLeld
oeaar
Qoe3T
ocos0
g2cun
ar. wl]
wbiy}
Codul
Go2a3
Loial
Could
[l il |
Chin]
CPl4a
HINPE e §
Lhasd
afiso
Co:z%1
nCatz

Linl
gt
cpass
NLe5b
AL
JCZeD
LCEGl
M070L2
CCIER
oLy
acres
CL2tb
[ el )
06L270
Go-Ta
o271t
oLziz
a3
cQ3cs
2R3D3
agion

llew
11T»
118a
11599
120w
11w
127w
123w
L2L =
125w
2L
127+
1210
1¢7T
FACw
151»
[ By ]
131+
[5U &
135
FiLe
13T
1ig»
115
Pale
ILY N
In2 »
1ul0
L
1450w
1ai +
147w
Iubke
Iesiw
i 4 ]
151+
Ll
53
A
I
15&=
157
1LEw
15% 4
160
1518
Iuzw
1[92 1
Thus
165
[ A
ELTh
IET»
Thtry
| 5 ]
i1]1=
IT2»

C-—-~=3%SET INDICATCR .[O. }

ICINDIIRSET~61S]

1% INMATOT)

O 10 )22

158 1S TO=g

Gh 18 |47

T====%=>= SELRCH PROGAAM YALUE LTET sT=ZEETEEX
170 CALL LCHIFHETPHR3TPROGY ,IPYMAX , 14 THET)
== ===3PIlra 4L WOT PROGRAM VILPE

IFCIRATLLELOF GO TO 1730

= 30E1 KEXT PHIALE

CoLe tXTPHA JEOMIRDE X . 1PHRSY

Lamwe==3f 2T L5371 EnAPACYER FOP WUHERLE

CrLL KUMLFCOIPHAS %76 D

Lue—e-3C0HWH] &4 1O 6 FRRMAT

KALE ACDPFL IPVALUT LTRSTX4TPHA 5}
G 1O JLS

FTO kTN If 4G i77) TPROGYVEIMSTY G IPHRS

JT7 FOOGHATLAZ LGN 15ibes s WARHING ¢4 3X 02D 22HCANST AF XY fOUWaAL 10

ASLCy23H WALUL HUST RE NUHMERIGC FFI
g 1o LeN

Cw=r==30FfCH FOR QUTITANDIKG COMpAND
178 JFCIRSEOLLE.OF L0 T2 18]
EXRz=zzzz= platwgH To DUISTALTIIMG [OMWAKD sSZozzizzgz

L]
1aj}

GO T v D, U208, bl a5 bal 400 480,530,430,
QAL g 48 500 3 WA Dy 290y 250 2604 2TDL 2804 2 #La
30,310,320, 520,530,530, 500,500,.500.%00,
LY A P R B RN | TP L I T T P Ty P T
590,%09,532 500,500 ,430,5%00,500,5008,590,
L0500, 00500 4 "0 4BIC B0 700 FAON

WRITERL, A1 TTRHRS

FORMATLS /IS yiuHY e WARKING wwe  CEWeY TNIERTPRLT

&0 T 12

C=====2LE7 JTHETQ TO JHOXCATE A MEW DUTSTAHOIHG TASK

200
ZtD
15
220
71a

2%

293

2EID FIRFATCIML  NOX  THIRFES 0/, 3K, YINITIAL COMDIVTIONSFOPERATING POINT™,

1

InsTozIngt

HOOE S=)

o 4 174

IrsELY=)

R TS 4TOLpLYI D

e 1% 200

IcsbLw=2

G 1D 21%

Inskyrzx

GA TO 215

INSPLY T 4

Ea TO 215

TosPLY = &

Gn To 21%

IrseLy = &

50 tQ 2t&

YIRPHEFER X TO X1C
CALL XFRIN, XIC ,NOXY
LTMEIMILERSS

BFIT L e 3 M D HAMEE PLY X ICE YT 20 (M)

I gTHdws el od QFFSUTH,IH G AB,FH = +G13,491)
URITEAEL2aT )

JINSTD

WALLAIY

L0o3oo
4 Ll |
coep Ao
CoCl0L
CAG3Y1C
COgID
IO 1106
LELTL 2
o1y e
f TRy o
tnusra
L T |
tocizy
AT
CGE AL
LGLTdu
0. Xq1
COL 345
IR
LCLia?
FOGIST
SPCIST
COLYL]
Loty
LOLYEDY
LOOa )
LCEIL )
LOL %3
R
L0g34d
COLyL &
tITuT]
CR04aTl
ECLHNT]
rOCueTl
CdCATH
CLONTL
PRI
[oLeG?
Laohal
SEiLns
Ciahah
CaGe)E
LGLED]
LR
CotS1a
LCCS |4
nLIASE |
Lounszl
Cogez?
orLsz2
Lagsrw
LODL g
LGET23
W TATE
LOLSS 3
CO2%%3
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[1] =3 1H10Y
COIX?
wd ICT
ctL£ilo
rosli
Pl
CLAL?
0233
Gl
UG iw
Noaks
COEls
L i1s
LL ALY
Loalr
ccizn
ar 32k
q0I2y
aC3ir2
ubz2s
cora
A0tz
[ F0 )
o3y
a0 331
ac 312
C 515
oLy
L3337
O e
LITsEL ]
O lus
LT
riny
L0353
Lo As0
rRiY |
o I%g
LT Iu3
LInY
w1 3T
Ed 360
HIRIA |
bt 1 |
a0 sz
il ie3
EHIT )
0OC 3ey
GClrins
0r oy
(0 les
DG Set
NIeT
(v oy
coiTi
roinl
co

175w
LTum
175w
1Tm
1717w
17p»
11%%
LA ]
igin
197 =
IR In
1hyw
Jesw
1Pl »
IET»
1t
IRT+
150+
141w
197
11+
194+
19% %
1548
1%7
ILLE]
19%
2104
Qle
bz
20w
JAu 4
VL4
Y
vt
25h4
O
il
Ll
Tl Zw
Sike
FALY]
£iow
2IE*
CLl1=
FY
cler
ciL+
2L
L
JZ3e
Zia
oG
r Sty ]
TETH
Zifw
2290

T FCAMRTIFAFSFF
GO T 144
£ FESRSTEFsIc TRANSFIR XTC)l o XIC  =zss=ooooscs
250 CALL YFRAXECYL @I, HOXD
L T Fu%
€ =TI=r=x-:zf TRANSFFA XTE2 70 NIQ =z:E=i==gop
ZE] CAIL XRIXIC2ZR1CHAXN
an 10 245
€ Tz=zorfz==o TRANSFER XI0) JO XIL o os=sooc
2T CaLy vl RAEXICZ XIC, MNOK)
GO 10 Az
£ ==zrs==zcos TRAWSFOR AIC T& X1Cf =-zzTci==s
dfd CRLL YFRiX1CaNICL HOXE
60 §0 1A%
£ =ssszorzzyac [TRAMSFER XIC T4 XILZ sLoSss=-orf
23 CALL mFREX]ICLEICZLHOX)

60 12 Lb>
€ ===z2f==crx IPMNSFOR XTC TO XJFCY  ===x2=ssEzxs
300 CPLL XFRENTC,ENICH,HAX]
Lo Ta 1%
€ 2STzcsass ALL SEATCS  SOIFasTassss

312 nO X1% 121,mOX
315 InTul3zd
GO 10 145
C =ssz=T=i=7= HNO S3TAILS =zZ--Zzs==T=T
1M uwh 12F Iz NoX
325 INELTIZO
B0 TG 165
C====+3L{a0 5HMPAR WITH BLANKS
15 ¢ 33% 121,10
It S*YPFARI1I1CTELNMNE
11 It 101N
1107l
34d HEQI:IC
&0 10 5120
fmmmm- Laan fRTHAH WITH BLANKS
L1 Dg 35N 121,10
Err¥aTiT~]
k1.3 PETHAF{ ]I IPLNK

¢0 To 3rs

C-====7REFINL STATES TASK

aid CalL RABCSY IPHAS  NAPEX MUNITE HOX I THO ,MODEDY
G0 10 YEC

C====«3PIr TRl RATES TASK

NZD CALL RAMLSSTPHRS NAHER ,HUNITR yMOX o I THO LHOTL B
6o 14 13

C-====3CFIrL FAGSHLEERS TASH

430  CALL BAKL S TPIAS MANCE NUMTTP HOP 1 THE HODED
O TO 17,

C===~«3DLF 5L ¥ARTarLES TASK

quf CALL MAMESCTPHRS MAMLV ,NUN1TY NOV,1THG KOOF)
G0 19 70

Cow=w=3]RITIAL CONDITIONS TALH

50  CALL WALUCSIIPHES yHAHE KyNON,XTC,ITHOH00E N
RaoTH 127

Cownc=3PARA~LIL A INPUT TASN

860  CALL VALUDE S CIPHRS HAKF P MOF P IT40,POLE]

o 1 P34 74
OCLS&C
LOCEed
COLSEZ
(A PLY Y
LALEEL
Cous?h
ueaely
(30%Ta
LOLS YL
cpCe{?
ooz
Lobeny
LOCEYL
CouEld
tacLye
E el d
[Me) A S
Lfrubaed
CoLLZa
CAoLT N
LOALLZ? &
(oL
Ldoe s
LOLbkdu
Lotuls
CFOLN
LEGLw)
LOCaw ]
i 1N
Cocen?
Locys2
Cao &
LILKEE
LOLES S
Cogess
(Hupi 19
g JETAY
L udd N
LOLLEY
LdLENT
LachT)
LALTLL
ECL7Md
Lrutld
caeril
oLt
TGRTLY
(cLr2e
“Co.22
OOLTZN
LeLrll
LCLTIS
CICTI%
L0uThN
LOLTaN
LOLYRE




£-0810% 524

£IT

cf LT3
JEATS
o4LAs
(0315
gG1rs
Laite
0117
B L |
ffuil
LCak e
Ll
0%l
Couls
CC4CS
20N IR
L el
c2ae?
o411l
LN
whal 2
wCalg
aC4ti
CL4l3
[l N
Jals
DCalL¥
I
CLudd
[T |
ohnz4
Lrualy
AL
aCy2y
CO4zy
~A42S
Il 1Y
CoOND B
COWT
budi L |
vOu3l
NCuil
rylz
Goalz
[T
LT I
acY iy
Lavls
LGwih
COnls
JCulT
OCu3?
LCuyd
Thus]
DLun]
LAuaz
CLuedd
i 5

20w
P
212w
rd R L
Fluw
F Y ]
dlaw
23T»
2ILe
Z2ive
Uk
w1l
Zhia
FLYLS
FULN )
cHLY
TN
fule
o LL
FL AL
ZhEw
251
252 -
3L
FeTE)
Pl
2akw
5Ty
2hlw
G0
N
sl
2L
i3
1 ATEY
FEL=
ZELw
ibTe
JLRw
Fi-E L]
27
2TL=
Er g ]
213w
Z2Tu
ciEw
ZTLe
FARE
i T
el
rd ot
261 »
LT
ELE L]
2840
ZhE
TELw

&0 10 irno
Cr=—==3*0fSPLAY TAIH
4aD CALL DISPLAMIOSPLY  JPHRS  MDOF  ILOLY
GO 70 123
E====dRETUCH T MAIN PROGRAM WITH INST SET T4 INDICATED TASK
S0 ImsTORZ
IfluavpPRY,E0.1350 TO SC0OE
Gk TQ &0
Coamre=3}LLAD LRTFGPATOR CONTROLY
R0 CILL WALUMSIIFHRS gNAMOXHOX RINT,ITHO MODEF
Cm==== FLAPVIRT RCAL TOQO IMTLREH r
IFCPC wEC . 2F INTEITHGIZATNTLEETRD | B R
Lo to kanb
L ———— M Oeh CMROKE COHYROLS
530 CiL4 VALUC S ETPHAE ,MAHL X HOX,ERROR , T THNO, HADE S
ba o 20
Lac===3 840 STLAJL]TY MHARGIW PARAHCNLR NAME
S0 CALL MARLSIIPHRS gSHPAR NUNIT, 0,1 TRO . MODE}
tap 11281 sl

nN TQ 3uE
=== LORD FRIET YARTABLM HAPLS
S5 CALL RS IPHRS s PRTMAM HUNET 51 O, TTNG HOOE ¥
C=———= UFTFHSIKE }.U. COMES FOR PITNT QUANITELFS

FFErPOIC Ml o 1400 TO Sup
Calt TORLENIFRINAMETINGE  OLLPRTIITHO I, 45460
GO0 T0 Lw2
4 WHTTE AL, SUF pPRTHAMITTHDD
5wy FOPHATINSF gy TN e e WANHING #oe  CAN™T JDENTIFY.IX4ALD
E+"4% A vaLin PAINT varlaniEvrr¥
GO TG B

EFT PROTRIMG CQPTIONT

AwwE-rrx-=Ix TITLT EEEEE AL T T -
SO  CILL TITLE GICQN,IROEX,.PTITLE ,BOY
G TO S&2
Ahmmmmm == LT TN oSS STSm=rzzEE
-1 .%] CALL TITLE (ILOM THOEXFLOTID,a%)
k2 P g
GOTD 70

370 ThDPLT = 1
4 Cat L ONSWEED
o Te L6S
€ STIZSI2IfT hLAt ofFF Toor=rsTocr
520 ERUPLY =T 0O
ta To LeS
§ ZIoIcTorit SO0 EzszsrIrs
0 10RTi2%) = D
fa 10 16%
[ - CALCOHP LzzZ&xzzczxx=l2

03 lortigel = g

G Te 165
[ E -] RT HWALNUAL <SCalLCHt e a-m===TT
Gl FFOfF1YLl = ]
Gn 1t Ie5
IISIZ=ITII AL AUTOD SCHALES =EZITEZEZz

roalss
Leo?ss
raL1s?’
ECLTeY
CCGThY
[ g
CObDTEE
toogrl
o7l
e
LOLTIT)
(01202
i R
anlgle
a1 3 BT
fo1e21
corazl
LoLeldl
cOleyl
JALLEuE
LolGul
L0104k
rolcas
LalOGY
coicat
TG
C3y014&
GOLICT
Leiray
LOLiar
caLinl
LoliGT
GC1127
«1io7
Soritl
LCollla
CCLIl&
o2k
[
Coivie
{61174
CCHI3G
Tei10
COil11l
Colill
Loj1id
colyisd
CaL11l
L3115
cei113s
3113
oLy
LOpLsE
Crrlyd
o1
ODoLiwsX
COkl4%3
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OQuny
oOLys
QoS
L))
JLuyT
cavad
(el 3|
LT ]
w851
P LY
rruns3
oL
Cafy
L NS5
1 D455
ML
Coas T
LONSY
ouhd
I 1} |
Ccdal
Lol BT 1T
LY
Lfabk3
chaLly
FriNgs
LOWKS
Trude
CONET
I LT
cowlg
resla
LLuTl
LC4T2
.oht2
Teal
dewl}
L]
STy
COuty
Thuls
LTS
4TS
COYTS
LOuWTT
Nt
ICaty
0%
G531
bl P |
toLo2
vt aa
ln ]
R EY R
T0415
a-

c

2HT»
JFE
TE%
FA R ]
e
297+
FARL
rd LN
795w
Fd TN )
EWTe
b1
TR9e
e
Wi
Ig2e
Jale
ok w
LIFLY )
L1 ]
IoTw
Al a
LE L
L1 Ay
LI
Al
3 1=
aw
15
Jiuw
5iTa
AL P>
1igw
k¥ L]
121
Arze
Ix1w
3y
IZ2he
Cir
12T
320
ACTe
Ifce
1]+
3ice
333
Jiae
11+
X1
3%
Tif e
AL
IuZe
Jule
At
Inde

6§20 1¥Qrry41l = 0
GO TG 365
{ T==z=Ts==z=F 5] MAMUAL 5CALES Szxzz-zz-y===
&AC TPEPTIZY T
co TQ &S
L szzzz-:is===x 51 AuTa SCALTS Hr—
B4l TFOPFTIMY T 0
Lo Ta 1&%
£ z==oow===2 5% HMANURL SCALLSE T
&£50 1PGPELSY = L
R 1O 169
§ =zz==z=3=2 S5 AUTHD SCALES =zzs=czosx
660 TPOFTIA) = 0
G0 10 Let
L -z=zz-z=zco:zz TF FANUAL SCALES ErESraLcEE
BT JrOR1tu) = }
L0 10 &S
€ =2zozsz==z FF O ApTo SgALr%  TEiEzzoEEs
&R 1FQFTiNE = D
oo TS 1E5S
€ ==rzzrizzi BGDE ZE2EZEEEFT
#%g TFORTigk = 1
GG 10 185
£ ===zzrzz== MNICHALYS #S=@asszgzg
T3 Tran Tk = 1
ar 10 J1e%
C =-gz=zzzzx=x HYCDTIST HA 141
TIC TPG0Tad?r = |}
6N TO 1ps
[ PRINTER PLOTS Y
T TP FAICE T U
CALL PHLRWIZ)
TROFLTSL
GDO TO 1&%
L werax LEND B.C. DATAL Tilu

crEOD CALL GCLATA
&ng cenThnuf

Giv T Lok
mmm==r=cr==_r OLATEM O.C. TASK SS&=x2z2XITICCT
C === VEST fHAT MOODEL IS5 BIHEWSYONED FOR O.Ce DESIGN
Bzo TFLTeCan.EQ.21C0 TO SE°
< ¥R IMCILF25])

CRZS FORPATIAFISE, 15Hes s UARIIHG #od, 32, "WORK SPACE VAS NOT PROVIDED
- 1 ¥GLEL FOR FPTIMRL CONTROLLEY DERIGH*/FI

GO 14 Las
ISTIIIZITIZEIZ SAYL ©uCa TASM FETTCICCSFRES
C900  LALL LCSAWE
fad ropTIrud
G0 1D 185
TITTIIZIITICSIS FUNMCH X TASK ==Z=z==fxfssossET

920 LEJILE3,.%921)
B2y  FDRAPLEI"INTTLAL CONDITIONS®)

WP 1S I3, F27INAREN ETY o Xd ] F,I=J,HOND
072  FORMETENIAT "% G108 4%, * 1)

L 14 Les

po1ias
ti1)at
O011v5
CO1iNT
CoLlsa
(Y
hLLL2
Cors?
Goxisy
(o154
e0i1%5
Lr115%
Cel1sY
oCy1L?
a01157
TolIED
LO1I&2
co)le?
Ocllaw
ChLllay
EOliay
hLiLe
APLIAT
[ul ol BN
coLil
LOLLTS
roilv2
DOLETN
GOLITS
“O11TE
CO1LT?Y
to111?
{o1van
C120z
TH12G3Z
L2102
LO1724
il bRl
COLZaw
(i N rd
CG1205%
L1225
LtCLzcs
po1zZUu%
o107
[ 4 i
a0y
Mzl
LaL21g
CGiIdl)
ol o - B
LI FLE
L51714
ARy |
GE1Z2is
CI123%
GOL?30
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1344

Lcosav
cCs1y
GoL1T
cos21
(021
bt T
raezd
024
L0tza
bl A
COAZT
L4L3D
L%l
Ciual
] A X
o] et L)
AR
Losia
Lrnas
cozls
vULuS
CLiuk
a3
TpLSd
JoLLs
“0Lhb
COLTS
Lo LAY ¥
TLL1b
SLE77
“ELId
Goeal
AL
LECLD®
LLLOT
ip.]l
Lol
CLudd
el
{ru22
CCLi 3
foLos
gD
LbL2y
Lot
OGLid
CaLll

Janw
lats
Juiw
Inlw
LT ]
14 %%
Malw
ISl
Ingw
3 ]
ITHN
55
e
e
Taf s
Nt e
AL
Al
Lo
Lt
I
LR ]
LLe
LT
Inf e
A w
ITd»
1rLs
g ]
111s
ITar
A8
iThe
iTTr
I7E
1Tow
FLe
1t
pcw
LR
Jauw
LI
Mg
TETH
IAf e
gt
gce

IFIHTRD .LEL.ONGD T %50
L==r=r== CALL TARLE PLOTTING RDUTINE
C?9%  CALy PLOTAREINTADY
U5 conTirur
G CELL OnNSWE1)
CO TO 126
50 MRITL ML, %5 ] 1EPHRS
%3 FERPATIA/1SY  B5Hes UARKING #ow TN AF0, " I WOT WALID TABLE MHAME?

157}

Lo 149 1
€ TIISESITISISETT PLOT ALL VABLES  TASK  FEaToossagsas
%50 HTAMZ =]

f Tz oooosiaT TABLE TALK rTEELEE I CETCoC=CL
*a0  ConTItul
£ALL TABIKETAPLES, THAWAM MEND YN LOCTAR NOTAH )
o103y
C-====3FKRe OF [ILE ENCOGUMIZRED

Loy fritz-y
b1 b WEITO G, SRt HAHEX 1], 0=, NOXE
Q10 FORPETL A7 IH] 5G] FHSTRTE HANES /04T u 1X4AD )
VFTTE L S02 1T NLAER 1T, 1=, ORI
SCFY FogrAYLAFT)W, IOVUWARTD Hanl S/ 71001y 1% R0}
WML SG 203G 0] HAMEYIT ) T2k, HOY)
S030 FLEHATEFA FSUN, ISHVARIAPLE NBRESFZ1O0CIN4 A XA B0 )
WFITF L ,LCSPFEL o HNARFEI 1, PITID 121  HOF)
5050 TOHFAILA /%X, *PARAARFICN YALUCS* /7 5iTuelXeta,
12mz C31.5H1
EETL-TIEIEIZ SCAH FOR IINIHITTAL] 2EDD #aPAME TCLRS

00 5106 121 (NOF
[TCPEER.HE . 99999360 TO S100
NENEY:
FOOE LJFTHAMIFITY
5108 CLLTIMRE
ITIA TN TENGS101 FIHORKET S, T D)
SI0N FORMATULAAIZF15N, 151 aem WARNING o ISX "URINLITIALIZED PARANETERS™
1 JALGIAX kg, 250}
&OGE CanTIruE
VTIME zbvAL UL E27)
WEITI (hyBDgLD
6001 FORFATERINL)
£ =—==== Gf1 CMRRENT CPU TIHE
Call FRCTIICPAEC, YO TCA, TwalT TSuM)
CPUSECS [CPSCC/5000.
PETORY
Erp 4« INICL P W ok o g ok ook b o o o Sl ol

rDi2na
OCiZay
Boiduy
rO1250
ec1250
[oL-59
ErL2al
LOLZ58E
Ldi?se
rOLZ5%6
rhizbe
iC12LC
2
01701
f1red
21263
EE12T1
ozl
LOK2?3
CoKZIS
0oi3zl
chavr3
==L |
MR RE Y |
0135y
o0p1357
COLETS
LaLiTe
AR
0Ji3tse
[ B L]
&01ass
LILNGS
goiNgl
chlNig
[HIRER N
[ T
GOi«3E
LOIv3e
oLu3Ig
GElw3y
ChiNgY
GO1YY %
wOlaug
T lasd
COluab
LDISGT
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SUNEOUTINE LPRTHT

STGRAGE USFO

CoHHOb DLOCKS

1033
QICy
030%
G336
00T
L
e
oLz
4913
a2y
aalk

CHAMEY
THHHER
ThanL Y
Trnanip
Cx

[ {ali) 2
ry

P
LCrNLR
CORIKT
CoIFs

ENTRY POINT QOO249%

COPL A1y CCOZTi; CATA{D) OD0113; BLANK COMMONIZY 0OOUQCD

coghae
Lhande
1 Y salalFy
(eonge
o1 Loty |
LopoaL
CoCell
[Fhy il
Loann:
Coddic
coara3

EATEAKWAL RIFERENTES 18LOCK, HNANEY

adls
Qa7
g
il
an:z

STC0RAGE

e o
DInd
aac]
GoGao
ariy
afcs
0a1z
21

aeaa
{0101
€161
w0101
1ol
P )
il f ey |
13104
cc1-

o ) |

T O -t

VAPOLRT
ha ™Y
yiols
HIDZ%
HLFR3%

RASTGH

CulCEY
C.™Cl&
rii2:w
Pyt 1ol
c_EC24
Corcod
LCCOGo
e LOOGC

1
Fd |
In
LY ]
4w
[ 1)
1w
i
LY
1Gw

ACNT  §HLOCK, TYFE, RELATIVE LOCATION, NAKRE}S

11f Cenl

L5F i Jad1 B

FESN T 020l

g 3rF oana 1

LFRT s r Ry |

HANEE coL3 I

P o

hoT

CLFPINT
IULAQUITHE

€ YOLRSTOW 1,

C

€ ChoL SCOLENCE

c

C 1PaINT vALUE

C L OR 1

E 2

= 3

DoCoER 117G Boog GoqReET 13F
QooI3T 140G 1]l b oQDDLG ITF
Toc152 3DGLL aC0] 00017y 3LI0L
fofoLe i Good CJIooYl InJgpd
agoull w 030s 0 PODOND W MEP
OQCQGE Nar 001t I POGOQL Ny

QCo0nd PFRINAH aol5s noopoz2 TR

LPRINTUIFRINT,TINLD
REVILED Ma¥ 5 1976

PURFGSE FROVIDE GEMEPAL LINCPRINTER OUTPUTS.

1PRINT - PRINT CONTOOL VARTARLE .
TIME « CURREHT TTHF.

QUaNTTIIES PRINTLCD

ETATE S, PATLS, AND 1I1HE

STAFRCS, PATES, VARTARLES, AND TIFD

STAJES, PATES, wARTAFLES, IPRRAMFTERE AT TIKEEZD ONLY)

aLol
1]ei ]
Qs01
foys

QOGO0WE
(ol f 1513
Q0J175
napGcg

oCcge D 0OCO0Q
co13 1 00LOCPD
G211 R QD0OOLCH

LRI
1T2E
2ol
SLETART
HARIR
KoY

¥

acm COQTotL
01l ool
Lach CLri5h
001% Ll
CL1S COnIG S
acLo LLnEo0
aau’t Lcocoa

N DT -

tLaacon
coondo
Leozae
LeyrLq
LaLogd
faccen
cRLaul
L@CosC
TOLLLL
TeC0dd

1430
11t
LS
wINET
MAIHEW
GUTFUT
3




col10l
TRib1
tLizl
ERlluy
rC10%
L0lde
LiLn?Y
coLIn
it1ll
Lol
£oi2
ol 1 -3
ooLIN
“CLis
rGl2n
Lals B
CClte
ooy s
Tk137
CLLY?
goLwl
orcisl
o151
LOyL2
SOLSe
el L] LAY S
LIlBE
o)Ly
LGIGT
b T
L1l
~B171
s FRLY
Ic1Ts
La1rr
oo2GA
CoEgl
possz
[ af o F4
b Fag< M |
CLZou
1] '
LOELS
Coesis
Cl2lE
fud w4
o226
ozt

£-0910¥% 578

&

11=
I¥=
13+
Ins
15w
14
17w
1f=
L1ee
22w
21w
22
23w
24
2o
2L %
2Ta
FE®
R
I0»
Jl=
17»
Ii»
ELLS
ALe
30
It»
d»
hiil ]
[l
LS )
L1
L1
" T}
L Rat ]
Ty,
LN ]
T
LR L)
Ly e
Il
£l
=31
Euhw
25
LI
5Ta
S

< q STATES, RAVLT, VARTAPLES: PARAMETIRS, AND TINC

[ = & WARIADLES SPECIFIED TN  FPRTHNAM ARRAY
COsrON/CHAHEX FHAME XTI L ) FCHAHER FHACR (T ACNAMEYWFHANT I L)
COMMOYICUARIP FREAMEPT LY
ConroRsCx AL Y OO XML IS CVFNT LI FCP/RTLE
CAMFONJEOROIAFNEE DY AP
COFFONACPRIKT/AFRTRARY LAY (LPATCLOYCOIFSFJSTAAT,EINIT TP
DFUPFLE PRECTS10M PRYMAH HAMEX  NARFR MAML Y NAHIP
BIFCHSION QUTFUTLLSY

L womwaa-} TELT FeRp L15Y aP1IGH
IFA1IPRINTLEDLS )60 160 300
L s PRIMT STAILCS
WPTYESL I NTLPL o CT g HAPEEET L T AL T 40X )
1n FORMBTEZAIDY M1 IHE = " A10.0, 30%, "STAYES*/Ndln, 1% A8, 202 ,E}1.50%
E ""wasr=p FRINT KLTLS,.
WPETE R, 12304 ndHCRET B HAOTEL b, 221 NOYY
11 FORRA T A TR+ " RAICS " FSETU, IT ol AudH= G111 a500
C =wnmr=b TESX1 FAR yMITAPLELY ORTIOM.
EFEIPFLIET Ll « YIPL TURH
£ ———aas=} FEIRT YARIAPLES,
WRTEC G+ 150 EN aNARE VAT I, WIT 3,1 =] HOWE
1 FORMATCASTN *AR{ABLES *FSEIN, 12, 88,24 ,GLl.%})
C maman= TFAT tOR FPARAMETOR PRINT OPTIQNS

IFIIPRINYLF.IREVURH
IFAEPRENEaLE w5 A8R 11T oGT o0 IR TUAN
WOIIL (e AT AL KAHEPIT b, RT3, 1=, NP

17 FORMATO/STRy "PARAMETERS " FS 40Ny IX AA2KS 611,500
RACI1UR%

£ ==——==3 ECAN CODES AMD GF T LURKHENT VALDES,

o H=1]
no 52g 151,10

[ A b TELT Far LAST vaRlagle

TFALPERTT I FefF Q=) IGO0 TN A2
CALL YARGUEILARTIT ¥, OUTPUTLIY}
N= )
L0 T 1%

Iip QUIFUTLL k=0,

1y COMTInOE

£ =wrwe=) TC5T FOR ND LIST OQUuANHTIYIES JOCKTIF IED
IFin.L3. {IRETURN
( ====== > FRTNT NEADIKNG WHOCN KTHIT = [,

IFERINIT,EQ OINFETE Lty Ja3NAPRTNAMAL T 1 =] H)
381 FORMATE JEX g *TIRE Y, AN L ICAAT MR, 120}
£ mmme-- > FATHT L1%T YVALUES.
L1300 NEITC I, 3L TTIHT L PONTIPUTCT b, I 71 MY
Int FORMATIIN yG 12,4, 10012 .5)
RFTHR%
EfD 3 LEFINT et vrd it ad i nsn v i g gy F iy

coconod
pagululrbal
oa33ge
Cofotu
LoLand
CGLGOC
LOCOLG
coCoca
Lafnlin] gt J43
cochog
ChL2I0L
COCGCL
oLeci
Lol
wEoUnly
coLcr)
LOLUSE
LOLCs2
EEQhs 2
Leonsz
LOCELL
LOLICE
ShC o
o1
coolat
aprzy
LOGING
COCInk
COCLT4%
Etal LD 4
LG0LSE
TOLLsS
Tulad
Louled
raclio
phoLyz
COLITY
=Noite
LOL1¥ 6
LEJY TG
Capiteg
CLuZah
LOnZTYy
cQgcea
(oos2a
COGZ2ar
coc2d?
COO2TE
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SURROUTITKE WAMES ENTRY POINT DOJI0E

SToORAGE USED CODE{L) COOLY}; DAYACOY O0003%; DLANK COHMONIZY CONOUQ

EXTCRHAL RETEAFNCES (BEOCK, KRIME]D

b 11 3.1 NUWERE
OL0Y PErFLL
ooos HEMUL
wadh H1OZ%
I Lrley) KERRIL

STORAGE ASSIGHFINT  IEBLOGCN,y TYPE, RECATIVE LOCATION: NAME)

as¢] w211 17GL oocl ooQass 1igl onojg oopDs0 1200 Qbbb QeDLRl 121F
DEL0 P ro08d0 FLNO ufaliln} 20C02S INJFR
GCIdn 1» LHANES
*a191 7 SUBROUITHE NARMESETPHRS HAME JHUNTT MO, TTHO NODED
fo1al L € PURPOSE LOMDS ALPHANIIMERTC WNAHLCS OF QUANTITIC S IQENTIFIED BY
LI Tl Y c DEFENE ETATLCHINTE,
rcadl T L LALL SEQUENCE IPHRS = anpAY CONTFINING HEXT FPHRASE TO RE CAAMINEDR.
G101 L4 C Fa ME = aneay T RE LOADMD WwITH MAMLS OF
CCIC1 T c REFINCD CUANTIVIES.
JOISE (X1 C HUKIT = ARRAY¥, ¢ FE LOADCD WI'H UNIT HANES
fCiul T c OF NEFINCO CUAMTIVILGSa
LC1al 10w c He = RUMNLY OF DEFINID QUINTITRIES.
LT | 11+ " 1160 = FDSITTON OF LIVEN QUANTLITY IH MARE ARRAY,
G161 12w c MOOE = MO0 OF OPEPATION IMOTCATER.
wG a1 IT* £ FORE = O WHEH 1THOD MAS BELZN LOADLCD.
TN | T ) [ PADE T 1 WHEN MAHL WAS BFLN LOAOED.
Tinl 1w CCUPLE FRICTSTON HAML NG IPHRS
[nll L'} Tea FEAL RUNITINGE
20icu iTe C TEST FOR RUMCRIC FIRST CHARACTER »
.419E 1gw» CALL wUHERC 1IPHRS L LOD)
CC124G 19# Ge TQ 237
“hlde T C TLST TUAT 118D T5 WITHIN ALLOVASLE RANEE .
0T 2w 100 TFEIT1R0 LT LaORLITHN.GCT.HNON GBS TO 22Q
coLnL i IFArFODE o L OF GO T8 110
o111 23s S LOAD HAMT
Galls A it HAHE LTTHGI= 3P HAS
aniiv F3-1 ) SCLEZ]
“a11% The RETVNRH
TLi1s 2T € LOAD WRYITS MARMF. CALL MAME= WILL RE PUT IN WOFD 1 FOR HOM.]
Tollé ZEw 11C HUNTTHY 1=TPHRS
{1 R 254 PLTURN
co kol 170 WRITCIGLT1Y ITHO L IPHRS

achl Maraez 200L

Gooo0 3
toCcol
CoLEDl
cocrol
COCoa)
oGO0ICcd3
LI0Z03
cooansl
(2L50617
cocLey
[ epilala K
LOLDE S
LODCS2
raocod
“owCld
Cioceld
MOLEGI
PECOOY
GOGapy
Geufo?
LoGS11
caoo2e
CODLZe
roct:s
COLTA%
waDeEy?
cacz1?
vyl
WCLCwa
Coocso
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61T

no1ia
adi2a
0125
LLES
aaLe
jnd 1 T}
C2L 50
TGLI)
1] I ¥

Al
I2&
1
Iy
i5w
ica
1rs
Jas
9w

111

4
ioh

FORMATIISN (ISMes e WARMING sev  TA,80H TXLECO%S THE ALLOWABLE IMDEY R
JALRGL FOR yB10, 308 THIS QUANTITY UILL WAT BE DEFI MDD
RETUAN
CORYEAT YPHES TO I FORMAT,
CALL FCORELAFLAHO, IPHRS)
118 0=FLNG
HODE [
eiTUrN
Etl 4 MHAMES 4ssusidsdsd sadssumsmnrudsnn

00005 &
OCaksé
e ek Y
CALNsL
huice
UOCCHS
COGOT .
coogts
Cllald?
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HATH PRO(FRIN

ATORAGL
COPY 0N

1333
2oCy
it 1 13
JIACK
char
J015
1IN 4
oLia

L5fO
rPLOCKS

CCVRLY
CPeEQy

Lol A ™

CL™PAR
rETnl i
[ TRFN Y]
rEIHuL
frloarTs

NORSIM

COUE 1) cOOLTE; OATA{CY D00CTS: BLANW LOMHMONIZY [ODCOO

L0
I kR
[+ v
[Ih BLY 3 3
eLoangy
cONDIE
Lroted
Co0a0e Y

CEXVERMAL REFCRONCES (DLOCHy NANE Y

3733
Jd214
i 383
N3ls
MILT
raza
Jazl
Go2?
kila !

STOPLGE

puls J1 3
e ] |
2501
i
o

AL

aa1?
[k g
I
b o
0
073C4 R
JaLe
1w
bt
o0oo0y

[l & Bt
toica
) o e

PRIRTH
IhTT
JHTEAP
tIrTCH
Hi~TF%
WETOMY
LLFRZY
MLt
NinZs

AESEGN

[L=C1d
P o
LGorlrl
LGl
Fro_3y
I o[ g g
CCcee
el Y-
LITCJL
TCacat
CCoCid
TS
(LDoL2E
QUULZD
o+ b
I 4] S

L
kL
I

FCMT  tELOCK, 1YPREC, ﬂ([l!l?t LOCATTON, MAWMED

1oL
oL
THGL
OrLTaz
161
1Midre]
1MpwR
1rQ8]
T

LY

o HN0
FrlgT
RPBINT
BsLn
LT ]
ASTOP

CHONE LN

L
Lo

Jral
oral
ongl
Qrus
el B
Dia%L
crex
(L
INES
b Jar |
0Zty
a1z
LoLa
b Lt
DOGa

O =20

DoaLTxY
oCoIes
HTEuE O
vocoso
neange
Loouce
o] g 4Tl
LUl
ks LT R |
L] H w1 Jak)
reoax
J0CCus
MLs214
0003111
Docacl

128 0L
SOIL
BOOL
QEFEW
IPLHT
ILDEPF
InsT
LPHATE
MHINPUT
N
ofarp
FIITLF
ASTaRT
TEHC
XHAN]

OVERLAY [NGQNSIN,O, D)
FROGRAN HONEIMAINPUT SI0Q, 0T FUTZ 00, VAPESSI HFUT  TAPCA=OUTRUT,

angl
acel
004
w105
o030
aci1i
012
Gl
413
Dol
NNy
400y
OGS
Jo11
Doy

fo0E1s
Udo1 &6
roca1G
e de
QL
Lil11Ha} 3n}
AN
CGICa0
a0t
nJ5004
SJoaoT
wros
fooo2e
noco00e
(i rleluli)

ool
42CL

A HDE
ESFIR
THE A X
I%DEX
Tart
1PRLlN
NH
NFIHAX
ouUTRAT
HL M& L
RETOP
TINE2
EMEN]

0ad1
Dl
ACo?l
Cooa
[x]a]) )
OGlt
oLl
[ B S
[1]e1h}
DGk
aci2
OC G4
] ] 3
noc4
] 11U

opDiis
SJUQLET
onoooy
o001 3
COSuli
402205
GO3032
LGalng
J0oCca?
J0aa0x
coBLy0
00cGya
JoLEnn
LaLChz
1 r}a] ks

a0t N
5B0L
LPUSEE
THAX
{HNTH
THIZF A E
faurT
LUKS IR
LAE
LFT%
FLOTID
LLFITH
ERP LR
THRYX
Xnjn2

(1 s ] coronad
(1} (A%L70
DLk GLroia
CCCY COdC LA
orts 0 fonis
N Bt faer
L1l (LA
Goo3 1 tatam
OCLE @O LL™2t2
cco? PR
GLGH & [HFICL
SICE N Cuhicle
Loow CANL1YT
GLIl R SLCa0F
(AR CLrGls
cogLasg
COCCLD
COLCGo

1l

| Yoo
CImYE %
FFIL
Ienfp
Phil-FLT
rLnT
[ I
NOUT
LLI P
PRETE
FLFAR
SPaIuT
inkx2
XSTak}
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~01c0
ocicd
e 1R
ooint
col1al
ooya3
GoOLol
DLL2N
i o
JC010%
cawzy
Sa1ar
~C o
-0118
D111
a9C 112
Lekle
ori12
cC113
Il
L]
L0115
L) )
Tel15
"Oile
CCiLy
coNT
caizh
ciz2i
el 3 |
(Clzl
b o ey |
ikl2l
Lole
LO1Z)
o122
GLELZS
[ et
A1
ceLic
00130
Ly
+0l32
oGil3
OC 13w
Lolls
i Y.
i01%a
CeLay
i014d
LOlsl
a4l
H LY
I0143
F0lan
BE14%9
Colas

L)
54
L
T
aw
e
1i»
11s
15
15w
19%
154
1cs
1te
1Ew
19
P
2w
e
23w
FA R
1%L
FE
Fry
i
FL R
e
Il»
32+
ERE.
Jun
1%
Ibhw
1t
3P m
ira
L11g
hiw
LFE.
Nla
LLE
5
LT
yte
Yra
LR E ]
L
LR R
X
Lia
Eqw
EFL
ELw
5Tw
L
590
Gl

T PURCHZLGS, TAPEIZPUNCH TAPEID ,TAFPERS }
YWRSIDN 2. REYISED APAIL IC 197h
TFURPOLE HAIN PROGRAN FOR ¥WE BaTCH ¥YCREIOM OF HOMNSTH.
COMMONSCOYOLY FINST (EONSS LORS TH CPUSELD
CCMEOHSCPROYZEMIN] (NP XL aXMINZ  DELYSE CURVES yPRINTPRATE sOUTRAT,
! MHODF, TIKE ,THAC (FHAE (FHIN XS TART XLTOP SPOTNTSSLIN REATART ASTOF,
2.RFEOIMT LA IN GPLHAN (I MBI M A, OEMOD L, OCOPD, T IERD
CORFOMFCPRONSTIEPCN y ILDEP ] (INDLP? FEP AR NINFUT NOUT, INDEP RLPAR
TEPEON/CLFPARSSPIER I 1S JLCINDI 2}
EoFHOM/ T OROERANSTY 0N AP FES DN SN HE T
CrEr O CATHULFIPRI Ny L FHATE JLOUT JHP TS NP THAN  IHDHA N, FIHEZ s THAXZ
1 TROER, 38101, TOCMT il
OOUPA T FRECISION TOFHT, “HPARyHLPLN G INDCP L INEIPZ ESP AR,
i LYWPUT  HQUT 11 f P ELF AR
EDMIVALF LIE IRSL9.FO1)
CrRFCH JOPLOTS s ERDPL T INAUR, JOPT (120, PLOTID] S0 ,PTTTLEL &),
* 1¢06ET 10
C CALEL URER TORMTSHLE THALT FAUTTHNE.
CAMLL Mmatelh
[ = CRLL OVERLEVEMHINIT L ,.0%
LALL IN]T
tksT=1
€ INTCORFRETATION ROUTINE 10 RLAO IRSTRUCTIAONS,
(0. CALL OVFRLAYAGHINTERP 240 6WRECAEL ]
oo Ll [HIrRP
TFAIImMST . LE..N) STOP
L PRINCH TO SPICIFIED ANALYSTS.
&0 Y0 $1o0, 100,109,100, 100,007,100,100 000,004,
100, 100 200 200 o 100000, 100,100,100 ) 8,
170,100,120,1C0 100,32] 400, unp, 500,600,
TOL ZDC M2 D Py ROD G ICD e J A0 YO0 YO0 1 CT
LIQ 100, 500, 100, 100 100, 130, 100, Y00, 100,
LOG ¢ ISC o YQM 4 TGO 4 L2010 41000 « INST
C BLNEFPAL FUMCTION OF ONC TEOEPEHDTNT VARFABLE .
croc CALL UVLALAYISHGFATEH, 3,01
< LOMTIHUF
60 TO luYr
¥Z0 TFALOMSIM.EQ,TIF BO TO YLD
BRETEAL, 5GL T
0l FARMATI FA 1LY, JEHaes YWARNENG wéd EX "STHULATION MILL WOT BE RUM DUE
} TO FRILWEE TO REECH YALIO STLADY STRATE*FF)
ch T L0t .
110 MERIHTPLIMNG .
IPRATISPHATT
PO O IRAT
TInC2=21ur
TY“ENZZFHAY
c CRLL OyLRLAYI{EHSIATEH %01
CALL SEaICH
LOKSECL
L 14 20
Capre CALL OVORLAY{LHLABTCH 5,0}
30 LONTTeyE
Ga 7o 136G
420 € 0n 1 bl
o0 TD 110
tenn CALL OVERLAYILHSHBTLH, 6,0}

[alaXy

1A K Ll

COLGQQ
poopcco
FTocag
a1ty
LXLOD)
Loczon
(edc0y
MLt e |
radihil
L0oaayg
FOLIC]
ANl IM]
{ocias
LeCCA1
COLI L
cocool
roicnd
[ LA
LrwbG 1
(1orda
CCuanl
LoLans
poRfas
CCoIps
LOEC1C
LGLCI
cnioll
ododls
Lo
OO0l
LOLGL S
COulle
{061 %
COCLG] &
CO0OLS
bosILsS
Lodlis
Locile
COL120
CoIZS
LOul2S
ragrrs
gucize
WOl d%
COC1a%
o PrE
LOC1%S%
CaL1%s
LOL1I%Y
COLIG]
COCIED
(OClel
trLies
CAC1e S
[
LOD1ER
LoLleE
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FE1Aa
agis?
aciat
G151
Lfls)
CELE
TalseE
oG153
I
LG54
vC15%%
nIlLs
LO15%
ArLES
A0 56
ublth
ot i -1
LOLET
OGIvd

&l
|
X
(33 ]
bEw
Ebha
LT®
LPe
S
e
Tlw
T2
Tir
Ths
The
The
ite
TR
Tiw

=09

Lot Lhud
E0 Ta 1CO

CALL DVERLAYEGHTFATCH. ¥, 1}

ChLTTMIE
fio TO 10N

CALtL OVERLAYUEMESHTCH, 10438

ConyInuL
66 Y& 100

Call QUFALAYIGHRLEBTCH 1P 0}

CoRIIMIE
G 0 I0g

£ Zzzzzzr==xrz=zreaxrzc:r QAELIGN O.f. CErETETTSEESESEEETY
t e A e A e T R - “t"[".tf LI"E‘* 51'5'['“ "uul
CALIL OvERLALY T&HNONSTR, |29 )

CHONG
1000

ol o L)

£ ==memmsesacsssscmnemeaanae  GENCAATE DPTIRAL CUNYROLLER
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4,0 PERMANENT FILE MAINTENANCE PROGRAM DESCRIPTION

4,1 INTRODUCTION

The Permanent File Maintenance program (FILOAD) is used to Ioad and modify
standard component Input-output descriptions which are kept an the permanent
tile, mlg, This program s used only whan it is necassary to modify the ine
put, cutput, or table {ist of an existing standard component or when a new
standard component is to be added to tha system.

4.2 PROGRAM STRULCTURE

Figure 4.2-1 contains a macro flow diagram of the Permanenf File Malatenance
program, Statement numbers in the main {FILOAR) program are given for esach
of the program's five principle tasks, The sequence of performing thege tasks
depends on the program commands, As £ach command is read it 15 printed on

the lineprinter fo provide a rgcord of progress through the set of commands,

4.,2,1 fLommand lnterpretation

The command Interpretation progcess for the FILOAD program i= ghown on Fig-
ure 4,2-2, Each phrase is tested against fhe five possible command phrases:
LIST STANDARD COMPOMENTS, PURGE, NEW FILE, DUWP FILE, and SYMBOL, |IFf one

of these phases is ldentifled, branching occurs from statement 300 to a loca-
tion that performs these tasks,

Tre LIST STANDARD COMPONENTS command sefs a flag, {LIST=l), which causes

the Input, cutput, and table lists of any new or modified components tg be
printed upon the completion of processing all input commands, The PURGE come
mand causes the name of the purged compenent to be removed From the list

of standard component names, (MPNTS. This results in the removal of all name
ITsts associated with that component fFrom the M1B file, when the degas proc-
es2 s performad at the end of the run, The SYMBOL command causes the gymbol
number following a standard component nema to be added to characters 9 and
10 of that name via the PUTCOC routine,
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4,2,2 Mame List Loading

If a phrasg is not 3 command phrase, characters 2 through & ere compared to
the three acceptable input name list types: INPT, OUTP,and TABS. |i one of
these three types is not recognized, a warning message is printed and & flag
(LOAD=0} is set to prevent data from being loaded ontc the MIB file. If a
recogni zable name !ist type occurs, the component name is gcbtained from char=-
acters 1 and 2 of the pnfasa. This compocnent name is compared to existing
component names., tf it is an existing compaonent name the specified name |ist
for that component is modified. Lf the component name does not match an exist-
Ing component name, the new component name is added to the list of Ilbrary
component s and a notice s printfed that a new component has been added, De~
faul F input, output, and table namé lists of zero iength are then added to
the M18 fite fo assure rhatlall three lists exist for all components, This

is necessary to ﬁrevenf REALMS Errﬁrs in fhe Model Generation program for
componenis that might otherwise not have table name liste, The nama list con-
tained in the input data Is then read and loaded onto the MIE file,

The name |ist data is not in & free field format. The number of names must
match that given in fhe phrase ruliawing the input List name, and the for-
mat of the n#me data must match that given in Section 7 of Volume 11, Errors
in formating name tist data can cause crronsous lists o be loaded, These

will l#ad to errors in connections fo the affected component,

4,2,3 MLS File Degas Procedure

The WRITMS routine leaves previous versions of stored items on the permanent
file a3 "dead space"” whenever the new version is of a different Jength than
the @riginal, in order e remove this dead space, the FILOAD program creates
a new cupy of the M8 file on local File M19 upon the completion of each run,
mls is |oaded by copying the inpult, cutput, and table name list for each <om-
ponent listed in the list CMPNTS, from mld.
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It is during this copy that the name lists for any purged components are de-
lefed, Upon the successful completion of the run, MI9 is copied onto M18.

4,2.4 Permanent Fijes

The random access permanent file MI2 is referred to In the FILOAD program
as unit 18, Thls flle contains an input, output, and table name list for each

standard component and a |ist of all standard cnhpﬂnent names,

4.2.5 Marning Messages

Table 4,2 lists the three warning messages that can be generated by the FILOAD
program. These messages areg precedead by:

FEFWARN INGHSE, | f eifther messages 1 or 2 are printed, the name list associ=
afed with these warnings wil! not be lcaded, Other correct name lists for

that or ather components wil! be loaded.

4,3 FILQAD PROGRAM SOURCE LISTINGS

Compilation tistings of the source code for the Fiload program follows. Some
of the subroutines are alse used in the other programs. The names of the
FILOAD routines, listed in alphabetical order, are:

BCCDUB KOMSTR
COMDAT LCWPH
CS0RT NCODE
DAND NUMERC
DO HXTeH
DOR PUTCOD
DUMPPF FUTT
FILOAD READMS
GETCOD SHIFT
GETT STRMOYV
ISCAN WH I TMS
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THBLE 4.2
FERMANENT FILE WA INTENANCE PROGRAM WARNING MESSAGES

1. CANTT 1DENTIFY xx AS A STANOARD COMPOWNENT
The phase xx following the command PURGE or STMBOL
is not an existing standard component name. Check
spalling af xw, |
2. TN sxxxxxmxux 2222 [ISNTT A RECOGNIZED NAME LIST TYPE.
MAME LIST WILL NOT BE LOADED.
Characters 3 through &, 2z22, in the phrasg >xaooamxxxx
should be one of the name list types: INPT, QUTP, or
TABS, Check spelling of sxxxxxxxxx,

3, Kxxxxxxxxx ISN'T A VALID NUMBER OF MAMES FOR NAME LIST.
MAME LIST wWilLL NOT BE LOADED,

A numeric phrase giving the number of names in the

foillowing name {ist must follow Yhe component name--

(st type phrase.

BCS 40180-3
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£-0810F SOg

SUEROUTESE BchOnum EntRY POINT 000125

STORAGE ULED COOE<LY OOC13u: OARYA(DY QOORIX: ALANK COMMON{2) 0ODOQDD

ENTEPNAL RETERENMCES 18L08Ky NAMDY

JE0F GOTT
00y fFure
IT0S L L)
LM whOCraDx
007 HIDEs
0014 HLRR It

STORAGE ASSIGMMENTY  ([BLOCH: TYPE, RELATIVE LOCATIOM, WANE)

friadili] QGLDG1S JisF 001 oQo0otq K176 oaoo agodi1e 125F agcdal 00p02l 12TG
g 0 BO0O01I0 BLAMKS Toon 0noa23 IwdPs ptpd I 0afgia o Good o 0O0O0E PERLOD
Dool D GaDLOD TLHWP QoD D oo0O02 TPHRS Jo00 O Cobgle TY

Goiol 1" SHARQUTINE RACOOLR fyALLE FHREY

cC1al F pouped FRECTSTON WALUE, PHRE

G134 In DOUFLE PRECILION TLHP

no1dy qe £ PURPOLSE COMYERT ALPHA NHOHFRIC EWNFORMAYION IHTO O/PF FORMAT

Df1Cu LY ] £ EaLL SLEmCe VALYE = NMOUfLE PRECISION HMUMERTIC WALLDE O RETURNMN

T 1 Gw s FIIRS = LEFT AQJUATED ALFHA CHARACTERS ON INPUT

CEyoy I €

CLITY B c 1F L5-CHARACTER OF POURS I% NOT "«®y THEK INSLCART PERIQO

L1085 LT DOukLl PRCLCTSYOM TPHAS, T F *

uri1ar 10 poubLT PRIC1ISTON PCRIGD 7 *,

LOpnd 1is NoprtLE PECCTSTON BLAKKS 7/ *

CCNLs g TRIRS 2 I'HES

adlis 1ta nsubhef eeECISION ¥T

wlLle I C CHCCK FOR PLR1ON

rOLLG 1%w fid o = 1, 12

20171 10w CALL TCETINTIPHRS , Hy 1TH

[N P iy ire It i .FO. PERIOD) G To 30

[T | 1F» 10 COhL1TIHUC

SBLZE 19% A 2O K S 17y Ly -1

oDn13l 2w CALL FETTETRPERS: M,y T

QLI FAE EF IT 2MLa TLANHS «BHIP. T +«NE. PCRTOD)

QG152 idn 1 CALL POTTLTPHRS, K+Ll, PERIDDY

ogL34 TAw IF (T «MEws PLANKS JANMD. T GHE. PERIODY GO TQ 30

0Z1 %6 FLT ] 20 £an11mut

-oEud o VaLui = 0

cCLul 2t ROTURN

Aoiug Fa L] 30 Camd feuE

AGaz ZE» c

LLc1 COCOTS JOL
oooo o cOcO0R ¥

ooCcoon
CoGhoL
ctanan
ceolag
[ilabe o 143
toorde
LOGLLE
COLACG
LOGLOS
oacaG
bl Y
fourla
LPCGON
LLOOd%
LOOOra
LALOnN
CoLait
OG22
Locozi
arwazia
Clalze
Jautle
Lopocse
Lagep
GRLCgT L
Coul 72
COLLSTE
LOLGYE




E-08TOF 524

£91

cCiy2
Cal4s
ghiul
COlYG
LGlak
Fhlwh
Lol
Lu1sz
CoLs3
L] 3 A

e
birl
T
Jinm
I3
Jum
3o
JLw
37
jow

11%

125

NEXT,y RICHT JUSTIFT ALPHA REFPRESENMTATION TN
PHRS U3ING R12 CDIT CODE

EnCoDFI112, 115, TEHFE) TPHRS

FORMATLIFIZ)

NOW, Wi ARL RUADT FOR OFLODE
Drconiil2, 125, TEWPE VaLBL
FORFATIG]IZ2.6T

REVURN

(4 Ti]

0DOOT &
COGTT A
foCcoTE
togiios
CoaLO%
OGN
JODIGw
COOLES
J000E3
iR
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SURRQUTINDG COMDAT EXNTRY POINT 0QQ)3Y

STORAGE USFD CODEALDY OCOL44: DATACO) JQU0al;: BLANK COWMAON{ZT ODADHND
COMMON BLOCME

aaos tilp ogaon s

EXTCRNAL RTFTHENCTS (ALOCKW, MENDF

0w LTredy
nnus FiaDey
JGCA HeDus
3007 ulnlt
S04 el s
201t H{PR1E

S1C0RAGC AS3IGMPINY  [BLOCHW, TYFE. FELATIVE LOCATION, HANE)

0302 SLLCLCDT 1DAF cook DOLCOGR 12%EG oapl peoNDe 1356 ile] 1} | OGS Z00L Looh cOo0lg ZOLF

0o © GLEDOZ ATHDREX Gooh o DOOOOO DEL ANK a000 b JO000a OK cooo 1 00c00s 1 0eg: 1 LoLOOD2 JOIAG

nagn CCOUZT INJPL onoz 0ao0sn IREAD nEo2 1 PoOdnl INRITE
20101 1+ SYEROUTINEG COPNATHLONNRN, TYRE (M gNAKE 5 ) coguad
gai13} FL IWPLACIT DOUPMEE PRECISION CA = 2] coOGG2
aglis A IMPLICTT [HICGIR fly Jy Ky La By HD COLCG2
bl e NoUrLE PRECISION DRLAMA £ 7 LOGAC 2
L 5 ¢ PURPOST CPTATIN LISTS CF IrfOTS, OUTPUTS, o8 TAPLES RCGUIRLO COCGhE
LCLdS L C FOR A SPECIFIEN L130CaRD COKPOMENT COLo0ZF
tL1an Te ¢ CALL SEQUEMCE CObMAM - SPAHDARD CHMPANCHT MAML Lty
J3L2s as € TTrE = ¥l OF LIST REQUCSTED F.E. INFT, OUTP , TARS CeLoaz
L3195 ¢ £ H = HUMHER OF NAHWES IW LIST Cootar
A 1tw [ WLREX « MAMLS OF OuwanTITIES coasa
LELIS 11+ € rETuiD LI51% ARE STORED ON & RANNOW ACCESS PERHMANL M1 FILE AND [1lafalsli ]
[oias 1t C ACCESSEO wId THE HALS STOPRGE [S0 FLATLRES OF FIN. LoLAn2
relzs I3 (' FOR CACM TTAHDAAD COMPOREMT, 3 LIS!S WILL BEL CREALED cacrnG
LCiG5 Lus C WTTL THE IWOCX MAMCS  KELEPT, SX0UTP, WXTARS  WHERE XX CeLaaz
Colad 15w C REFREECHTS THE STanpaHd LCOMPOMENT MAME. [HE FINST HORD aoLane
MELoE L [ IW [acy LIST WELL COMYAFN THE MUEMOLE OF worps Jo THE LIST CoGaaz
LO13% 17» C FLUS . "QLrL?
ims? 1684 COMMGN/CLIO/TREAD, INRLTE JOLAE Caobay
oaLd i9e OCUALF FACCTSIoN HAMESILY CoLaGz
Ca11v 2o L ~==3 Forrr IHDEX Coglal
Lelll 21w RINDCYZCIPL A MK rLoag
ulag 3 ¥4 2% CALL SIRKOVICOMNAH j o2 0INDEX 410 alaleirri
ool 231% CRLL STREGVETYPE ] 4 ATHREX 2] Qoodla

coLLs L L ¢ ~==> FEAan FIRST WORD In FECORD LGGTE S




£-0810% 534

291

aoiliia
~a115
LOYES
LUl
nCian
Lor2l
[o121
Lolzl
Lo12n
LIA127
L1111
J0132
Cajul
[ AN
oial
CLinN
[ L
[l R ]
0151

5n
F{-1
27
Fi L
9=
A
R
i
ita
Auw
15+»
ou
LR e
At
1he
yire
LR
LL]
q 14

€ wa=3

£ =erd

100

131
200

201

CALL RCADHSAIA OM . 1,4 INODEXD
H = 0K
READ N WORDS
IFINLLT.LINZ]
CALL ACADMSHRE NAHCS N MINDEX ¥
JFIMt.AL. L} GD TO 200
SHIFT YORDS OVE® OHE TO ELLIMIMNATE KO, OF WORDS STORED 1K 15
00 1CGL 153 aH
MAFLSHIY-1=Hanl5E)
COn TTHUE
LU B |
ITETAIAG L+ B0 WRT TELINRTTE 1 0L YYRARESITI Y IS 1 uND
FORNATY* LOuOAT-HANMCL "/ {2028} 1}
ELTURY
=L
ITAIRIAG ., G+ A0 LRI TECINRITE 201 1}
FORMATE" CONDAT-NZD")
RE TEity
EMNDl & *rdenttdrtertdsdtddddar s rdndbbddhby sy i

coongzz
O 0D 30
coonio
Caunlt
LODCuk
LooOs2
Cazneg
Coin%é
Lonosa
LOLCES
CoOone
GoOLUrl
Louitll
Codnkl
COLEYS
0gdGsis
LRaEes
ConLzs
COCIb3
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£-0310% S8

SUEROUTINE CSOR1T ENTRY FOINT DDOZCDY

STeRAGE

useE COehETEY 00Q215: DATALQF DQoOnEY BLANK LonMHONEZ] J00O00

CAXTLAMAL REFERTCNCES {QLOCK, NAME]D

aco TECAN
oasy FuTy
anos HERRI%
ETDEAGE ASSIGHWNENT  {BLOCM, TYFE, RELATIVE LOCATION, MAHER
300} golD2y 125G og] aoo1E2 156G 00k goosry FALL ann) anaptes
Je] COrory 3290 nool an011s XsfL ool oGDISd Je 0L uhiing] aDGIs]
auGd @ fConz2 Del ol b 00D024 OAlY LHOOR B0 .0J000y DBLANK OCan & BO00OO%L4
Qudd I CoCCal IX orQo IGQUz3 INJPY aDn3y N ooOId VL CAN gi00 & AOGDZO
A0p0 I SonuzE JDi1 coad 1 ooodl4 aohll] O3S ¥ ODCONS K paon ¢ LORO2D
262 1 LoGopo1l w2 002G I poQDOY LIH oooa 1 QooOdis ® aL00 T O0QOLT
Qa0 1 LQo0EZ KY

00100 1 LSUDRCUTTHE CSORY 414, WH)

onio: 2w IMPLICIY DONVBLE PRECTEION In =~ 1)

onlas Iw IHPLICIT INTEGER IJ = M)

agias L) BORBELE PRETLLIEIGN Iatit

G Ge LY IRTEGER 1, TI

rRiIdE (3] Cakbady

a6 Ta C PURFOSC

nd -1 |.E] [ ERORT SOQPTS THE ELEminTS OF & SINGLE-DTHE wilow OdHuUBLL -

“0Ll38 % £ FRFCISTON ARRAY THM ASCEHRTIHG~CHASACTFER LolSPLAY CCDEY ORDER,

LC)7&s 1D# [ o WITIL & SO0RY GFYION THAT PLACES GLANK CHARACTLCRS FIRST IN THE

TrI9% 11+ c GLPHARES TE SEQUEMLE .

HT BT E2w c TufF SHELL ALEORITH 15 DEED.

0106 11+ T WSAGE

LIt Ths [ DIMENSEON TALDY WMHERAE JoIaRScnd

It e L5% C CALL CiOPTHlA, M}

R T [ € IXFUY PARARIILRS

191 Je ITs c 14 - INFUT ARRAY TO BE SORTER 1N PLACE

TG10E Kiw ¢ H - TABSEM) IS5 NUMPER OF [LEMENTS IM ARAAY IA

acI1CL 1%n C N t1.] PERFROM RORKAL S0RT,. SEC ACSTRALT

DEIGE far c H.GT-0 PFLRFORH MGDIFIED S0ORT, SCC ARSTRACT

4l ri B A L) C OUTPUT PARAMLTERYS

LO)OE el T Ia = THE IWFUT aR%ay I35 SORTED INM PLACE

wl1ok 11w c UsLR EupoR

UL FLL = MIFN HLG.0, CONTAGL 1% RETURKED T THE CaLLING PROGRAM

00138 3% £ YITHOUT SaRTING.

anyne 2t Cas v ¥

70106 274 <

220

aOL

CTEHE
ITENpE
KHE 1

Ml

1]a}] COCGTS 3ERL
oool ODLELIT) S%uL
aaco pEooon 1
0 Led CGTDll o
anca LOfno2 KWe?
QLco COLCOY W

o i

cooon2
Leocd2
LhLln2
chRLEG?
b § kst g
cooB3Z
LALLS?
vluul2
GaLonz
Leyon2
Locat?
tACLo2
LPuGdz
LEHea2
LOODAE2
LaLoaz
CReoag
ool
WP L)t
LTLTL2
palagz
nfali] o s
el 3] e
raLice
GoOCS Y
s [11H ¥4
odcon?



t-0810t 504

T

QoaarT
iLbL1d
ol
Th111
Cri1l
L1158
OCI1&
COLle
{0lza
aCidl
znigzz
coizs
go1ge
0127
[FLIRR ]+ ]
LR
fo013x
nociLia
{r1le
COLlud
L 1ud
Co0la2
LTINS
OOinv
Caivé
A0 )uT
LB L-F.
Coi5:
AL 15y
A T
ol o T
ToLsY
Ltlsl
02
onids
Y. BE L
Crl6S
oaie?
(Cill
b ]
M N F)
[N ]
-gLTs
COLTE
rolTy
GRIpg
QD201

Fd L
&
i
Ik
hird
11e
Jae
3
e
17
L »
19w
[ R
hin
L]
ajw
LY
Yhw
YE®
[T ]
REW
Y e
“Lw
5)a
S5ia
LIs
saw
L1
Slw
ETw
LA
59
[T
ble
hiw
bis
Eyw
6w
1]
[

L

L9
The
Tl
T8
Tiw
T Hw

L I

Fs]

210

120

302
120

%0

a0

L N

A s

a9

DOUBLE PRECISION KHR], KHERZ

COUIYALENCE SIFEMP HHRL1D, aDAD JDAT)  IDATE JDATED
O0GUDLE PRECISIGH ORLAKH F

%  ¥aLINITY CHECKS

IF (Wi Ld.0) G0 TO 90

N o= [AILLHND

IF tNmC1.00 GO TO 500

4  SuITCn {HARACTERS

KHR] = DLLANM

HHHDY T O
LIH = | Z2¥H
k2 = 1

g 210 J3) 0 Im

W2 = LIA-KY )

1 = ISCAN AWHRE o R pl s TR M2 NZ NI
IF 41.f9.01 Go o 220

CILL PUTTITA,]gMHRZ)

IF (1.CE.LIN) GO TO 220

K2 = 1+

[F dArHR].[Q.0) RO T 950

+ 5061 1L ARRAY

H = N

M T MSZ

IF tH.LE.0F GO 10 &DO
K = H=H

08 49 gz) .

1z d

11 = 1+m

Oel = 1aild

Ball = 1Aty

ITEME & JOAT = JOATE

IT AITEHPLLE.ON G TO 3ad
arLmr - IAI1)

Tadih = IMaT1Y

TaiT1ly = DTEmP

1 = 1I-n

IF §1.GT.CY GO TQ 310

Lok TIvuE

cn TO 320

+ LwlICH CMARACTCRS Bafn
Ir ksl %.0r GO FO #910
KMR] = O

KHEZ2 = NALANK

40 1D 250

CHouTInuC

ETTUNW

CHO & *roasd e dntd raba b nlE PR ba AN bbb bl b

cepooz
Laoen2
phooog
OLocn2
CRLniy
CELLG4A
colohn
CoLtde
gaaoyl
vEPrDL Y
CRACR1S
rALC21
LOLGCr 2
LaLe2?
FOLD2]
onLoLt )
i RTLAE |
CoLdeC
coooe
cacni?
caLer s
CEUnYS
cecent
COGIDI
COGI2Y
coo1ng
ooLllg
feLils
0aLit4
YOL12 4
DGLLIC
LOCIwd
LaCINY
SEDI4E
oLy
cHc 15
GOLIS ]
georty
Ouuls]}
GGoIYT
S3C1A1L
Caci1%:
LEolLs
boci1e?
Loo11]
ool 11
cadaiy



ast
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FUNCTION DAND ENTRY FOINT 0QOODZY

ATORAGE wsff CODENLD COODZS: DATALD) DODQLS; ALAMK CORMONIRI COOUCH

EXTERMAL KEFERFNCLS (BLOLH, MAMEDR

0003 HLrATY

STorPAGE ALSSIGNHENT JALGEK, TYFE, RELATIVE LOCATION, HAREER

Qp00 o CLOLO0 Dhmb 0ona 9gaa 11 Idare aomg T apodoz Il
oooe D coroog T 00ox 0 oDTOON T2 <4000 D NQNEQs T3

*a10y iw SouveLF PRLCISTION FUNCTIon DANDYIER, E2)

poiDs 14 DoUftLE PRICTSTION FRre EZ

Ac1om A BoELY PRECIAIGON T1l, T2, T3

£djos LY INIFGFR 1142), 12L20, BR{%]

-1 5% ECUIYALENCE (J54010, T1), ¢32210F, W21, 113411, 1D

cclo7 (1] TE - E1

T ITE 7+ 17 7 F2

S0l Ak 13031 = AMDENLA 3D, B20L0%

crilz e I3y = ANRD £10023, I242F1)

oolL11 10w " DanD = T3

GEllw Il RITUHN

URREY 124 Exi

acod 1 O0400048

14

gcod t coongs 1y

cHgoon
[i]ule] a1}
COonNDD
Cacoan
[ o flu Y
conrzn
GCLO8Y
2OLGOE
CRLLDS
roLel1l
COLOL S
COGT2w




t-0810% . 529

561

FUNCTION DCHPL CHTRY POINT QOQR1Y
STORAGE WSED LO0CF1Y onCO02iz ODATANDY D00012; BLARNN CAMMONIEY QOOO0D

EXTIRNAL REFCRENCCE IBLDCH, HAMED

aood MEREJIS

STORMGE ASSICHMMEMT IBLOCW, TYPE, SELATIVE LOCATYON, NAWER

arop p ogroag ﬂ{HFL. Qo000 COoO0é INJPL adao T O0ODDORE I ogor 1 DooDaoa 12
adCo D Bcooow T2

70101 1w DOUpLE PRECTSION FUNETION DCMPLIELY
o013 Fid bourLr PRECTZION £

LC1pa 1= DOUDLY FRLECTSION T1, T2

20105 9 TWIEGER 11C71, J2L21

Lr19s e ECUTVALCNCE 1TLOEYN, FLB, £T121)0%, T21
eQiar L1 T] = M1

zolla T T2053 = COMPLEILIT )

toiit aw 12620 = COMPLLIYE2T N

Co112 qr DCxPL = 12

0111 Itw RL[ 1URH : . -
OGlLis 11 ELD A NEMPL

OcoD © 00DDD? Y1

COCCOD
04 pooi
cCLCOC
orLoe
COLCOG

A Teli]

ceccol
(] rE
coucns
coongy
LoLozo
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FUNET]I DN DOR ENTRY POINT DDQA2E

STORAGE USED C£ODEA]F GQODIS: DATALON OO0OR1S: BLAK COMHDNEZD 040000

EXTEmulL ROFEAENCES aRLOCK, HAMED

aons HLRR 3L

STNRAGE ASSIGHMENT  (BLOCK, TYPEy RELATIVE LOCATIOM, NAHMCE

oo D SOCCOG DOR ocon ooOg11 THJPE agaao 1 0g000F T1
f0L0 o GULECLOZ T1 oS00 D 00OOOA 92 oJ00 © DOOOD& 13

GOl 1+ OOUDLE PRECISTON TUNCTION DORIEL, EZY

Co103 - oouhLl pRECTSION £, E2

0011w In OoUBLE PRECIZTON T1, T2, T2

of oS qw tWICGErE Tid2dw, T212), 1342}

01546 5% EQuIvaLlEwcE tl1417, T11, €02{11, T2k €I5410,: TIH

To1dy b* 1t = 11

tolLD Ta 12 = E2

011 £+ 1043 = DRITYIEL N, 2030}

coLpz o, 9 13821 = OF (JRCEZN, JZEZD)D

ol o= ook = 1%

0ci1yg Il RETURN

cons 12+ Eng o oR

0000 T DOODTOs 13

DLpg I DOODOOL K3

cDogoon
LopLaa
rogonQ
boglul
CoICOG
toacene
Laougl
Locon
Joogoe
LDl
00003
(4ol irk4 Y
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i

SUBROUTIHE DUMPRF ENTRY POTMT 00D25%

STORAGE u5TD CODEXL) 0002ZY6; DATATOY] QOOLOZE: BLANK COMHONIZ Y QAOOCOD

CXTERPMAL PEFERTHCES (RLOLCN, MAMLY

acol RE ADKHL
ooda STRADY
oace LETZo0
29 KOFLTR
IACT MUy
0Q1g HIfEs
L I | HIA}E
apilz RLPR3S

STORA L AZSIGHNINT  I8LOCH, BYPE, RELATIVE LOCATIOR, NAHEL

2004 cocoxIz 101F ooon ooag2y 10F anog oao s 433K cnal QaognIL 1ME
041 COTIMY 136 orRl QL1513 1626 J0a1 Doniaz Mo 0090 acQels X0LF
aeon CIPC4D &31F a6ey a0 38 &NOL pegd ogpaze &5F 0300 o DOYQ11 OEFLANE
2300 T LCCGla DMAY ¢roa D OD0CON DFF AN 0000 T DOOOID I 0caod I poQapZ 1byM
ocoo 1 Loz ISYHA orcen I QOeals o 0mas ¥ cood2l M ocod 1 COOCDD KOMSIR
2590 T CLOG23 mAR%E Ly 0 oHoG06 PFHARE QG033 0 GUCAll PINDCX

BoLal I SUHAOUTINE DUFPPFECHPHTS, TCPHAY  TYRT S A INFUT B

aoaal FL] IHPLECIE DOWBLE FHRECISLON (2 = F)
o013y 1 IMELICTY IMTEGER M1 - M)

J010% L1 NOURLE PRECISION MFFNANM F "PFRAME L

cRI10% 5 C YCRLIOH 1. REVILED  MAY 2} 1974
Cce19% 1 C PURPLDSE DUMPF PERHANENT FTLE ONI0 TAPE 9 TH INPUT FORMAT
prpgs T C CALL 3faulmiE CHPNTS - CpHeOHENT waumE LILT

~C135 1] 4 [LPXAN = RIMPER OF COMPORINTS

LCYLS Ga [ 4 DLPKHAT = HUHALR OF LORFGNINTS fOBLE PRCSK]
20325 1c» C TYPES = DATA 1YPF MANIS

CCEDS 11 £ AINFUY = HAME ARGAY WORK STORAGE ARRAY
JoLas 124 L DESICHLEO g¥ J.0. CORROUTIIS OFE 1975
AOLGt 11 OOUPLE PRECISION CHPHTSILE W I'PESIINLATHPLUTEY]

LCLLD T WEITE(9,108

LY 154 11 FCREATI *Hl W FILE ™I

LGLI2 1.9 ] f =o= Léa0 FILE NAHCP

Gl 17» CALL POAL™SY1A,PrHANE L OFFHAFY

dE1 )4 17« WEETC15 65 EPFHAVE

ol ? 19 LT ] FOREATA®FILF MWAFEZ® 2100

ST P £ —--=3 SLAf ALL COHPOREMTS

Ac12 2w 00 &% I=1,1CPHRAIL

LEEZD 2= £ ===3 L a0 CO“FONFHT ®AME

0172 Fa DOUHLT #RTCTILI0N NpL ALK

ccar CoOCaY Y106
DOLY w0200 w2y
gOoch B CA0I00 DM
onco CLODSY TP
QLR I CoOfOCl max

eapons
coacos
coooas
Q0050 5
Looeos
CO0uS S
COCGLS
CLOGCOS
LoLtas
rGarzs
by v lrpug ]
Loanas
Pl N
OGS
M. Ch2
woLn12
coLnt e
LLLly

ol ¥ I
LOCGE
{SL EMRY |
LRoC1g

LTl 21




ZLT

£-0810t SO4

oflp2s
th12e
fa i B Y
ol
ofli2
WG] 32
QCL33
Colln
AC) 1%
arlle
Af134
LGli?
LRYs]
“Cial
DEiuy
D019y
O0ius
~L15E
wklSh
i L T Y
Ja1sT
COLl&L
DCles
ab 145
NoLeS
“Llbb
[Hv I 4
w173
Gty
LC17S
aRivy
Lt ] I Y §
Q0.2
Da202
09,08
Da.c?
Ll g |
Lol il W §

LY
25w
Zhw
T
k1 1
298
30
il
i
Iln
Iuw
it
RN
Itw
it
L LT
LI
U]e
ace
NIk
ba
atw
Hhw
e
LT
[} ]
SLe
Skw
L2w
53
By
-1
SEw
LY E ]
tB»
L1 1]
ol
&1

PINTEX=DEL AWK
CALL STHHOVICMPNTSIT Do a? o FINCEX 1)

€ - LcaN THREE TYPES OF LISTS REQ™D FOR EACH COMPOMEMT

00 670 J=1,3
CALL ATAMOW FTYPESEI D ) oy PINDEX 4 3}

£ wa=d Rrah LISTS FROW FILL |8
CALL PFCAQHET LB yDHAN & PFIHOLX)
HiIX = DMAX

CHLL PLALFEE18 ATHPUT (HAL ,FTHNODLX b
MAYM]ITHAN -]

€L =-=2 WRITE INPUT LTST WARE AND NUMBER OF 1WPYIS (oUTPUTSE

WATTL L%, ICEIPINDEX JHAXH]
10N FOEHATEAT,* = "4}
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1L
127+
17k
129
EiCa
.
| 4% ]
13»
13uw
130w
1The
13T+
159
139
1w
LR
142+
I T3]
THTY
147 #
TR
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ConTIvur
TIFiN.LT. 100
HAHT SEL0TH
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50 10 10
COMHAND INTERPRETATION
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TABLE B.1

UNIFORMITY OF MAGNESIUM DOPING IN LANTHANUM
CHROMITE FILMS FORMED BY EVD

Approx. HgE+fLa3

+

Sample Section mole ratic

1 1 (center) 0.025%
2 Downstream end 0.02

2 1 Upstream end 0. 01
2 0. 002
3 0.002
4 0.0025
5 0.0025
6 0.0025
7 0. 0025
8 0.003

B-3



numbered consecutively, starting with the side where the reacting gases
enter the EVD reactor. VYalues given are for male per cent of the
chromium (or, possibly, lanthanum) replaced in the perovskite structure.

[t is seen that the magnesium is relatively evenly distributed,
except for sample 2, section 1, which is near the upstream entrance of
the gases to the EVD reactor. Incomplete mixing of the reacting metal
chloride vapors may be the problem at this point.

It is anticipated that a suitable composition for the inter-
connection will be LaEr_TE_xhl_zsﬂgxﬂa where x will lie optimally some-
whare between O.00Z and 0.02, values within the capability of the present
E¥D process as shown by the two interconnection layer preparations of
Table B.1. Although the larger value of x {0.02) provides the highest
electrical conductivity, the lower value minimizes unwanted oxygen trans-
port through the interconnection region. The adaptation of the EVYD
process to conveniently add magnesium in the proper 'concentration solves
a major problem encountered previously with this process.

10.2.1 Photoelectran Spectroscopy af Lanthanum Chromites

small deviations from stoichiometry and valence state changes
of the chromium ion, due to addition or gther igns, are important in
determining the degree and type of conduction processes im lanthanum
chromite. X-ray photoelectron spectroscapy [APS or ESCA) can give
information on these properties and on subtle crystal field and conduc-
tion band pheromena in axide conductors.

The detailed nature of the conduction processes and composition
variations with time of operation in the lanthanum chromite interconnection
may significantly affect the operating characteristi¢s and useful operating
1ife of the fuel celdl stack. For example, vacancies at normal metal
jon sites of the perovskite crystal structure of Tanthanum chromite could
enhance unwanted metal ion migration through the interconnection and
cause graduz] formation of interface layers. This could result from
imparfactions in the initial preparation, from vaporization losses
during operation, and from gradual impurity doping from other parts of
the cell or the gaseous surroundings over prolonged perfods of fuel cell

B4




operation. A combination of ESCA with sensitive chemical analysis and
¥-ray diffraction can provide information on such small but iwmportant
defects in the intercomnection material.

We are using E5CA to examine & series of YTanthanuvm chromites
with small differences in the lanthanum-to-chromium vatic and with dif-
ferent degrees of doping in either the A or B crystallographic positions
of the ﬂBD3 perovskite structure. For example, comparing Laﬂrﬂ3 with
two similarly prepared nan-stoichiometric samples, La‘g?crﬂ3 and
LaEr_g?ﬂa shows splittings of the binding energy values derived for the
3 p levels of chromium. This suggests possible vacancies at normal
lanthanum and chromium ion sites, causing a shift to a higher effective
valence for part of the chromium ions. Second phase lanthanum and
chromium=-containing compounds are alsop a possible explanation. Work
of Anderson* on the temperature of phase transitions in lanthanum
chromites #s consistent with the vacancy explanation, although the
vacancy-containing lanthanum chromite compositions might perhaps be
metastable,

Substitution of Hg2+ or 5r°F for Cr3+ or La3+ on the B and A
sitas of the ABG3 peroyskite structure also produces a splitting of the
3 p binding energy level. This might be attributed to the additional
presence of a ”Cr4+" ion, causing a one electron volt shift of part of
the p electrons to a higher energy level than occurs with only Cr3+
present.

2

Since the ESCA technique is sensitive to small changes in
stoichiometry and doping, it should be helpful in detecting such small
differences in the interconnection which are present, inttially, or
after prolonged gperation of the fuel cell stack.

*Reported at Morkshop in High-Temperature 5o0lid Oxide Fuel Cells, held
at Brookhaven National Labgratory, May 5 and 6, 1977,



10.3 Appendix € - Analytical Techniques for Examination of
Thin Oxide Layers

Chemical and micrographic analysis of the thin interconnection
layers reouires special techniques that can examine both the chemical
and physical unifermity of thin layers and microsections and give
information on changes in valence states or chemical binding of the
constituent ions, as altered by the alkaline earth or aluminum additions
to lanthanum chromite.

Technigques we have used most extensively are {1) SEM {Scanning
Electron Microscope} with EDAR (Energy Dispersive Analyzer for X-rays)
attachment, (2) DIMA (Direct Imaging Mass Spectrometer), {3) ESCA {X-ray
photoelectron spectrascopy). and (4] Monochromatic X-ray diffraction.

10.3.1 Scanning Electron Micvoscopy {SER)

In this instrument, electrons from a hot filament are accelerated
down the center of an evacuated column, focused by electron lenses, and
used to scan, in form of a fine beam, across the specimen., This produces
a line image of the scanning coil current on a cathode ray tube (CRT)
surface in a manner similar to that of a television screen. Secondary
electrons produced at the specimen strike a collector. The resulting
current s amplified and used to modulate the brightness of the CRY.

Since the coliection times for the secondary electrons are small, compared
to the scanning rate, there is a nearly one-to-one correspondence between
the quantity of secondary electrons emitted at any point of the specimen
surface and the brightness of the CRT. Thus, an image of the surface is
built up progressively on the CRT screen.

The magnification is determined by the ratio of sizes of the
scanning raster on the CRT screen compared to the specimen surface. The
method is relatively non-destructive. has high resolution for surface
topography and an excellent depth of focus. The latier is very useful
in examining fracture edges which often are not planar surfaces. A
particularly useful addition is the EDRX attachment, which aliows a two~
to-three micrometer diameter spot on the surface to be located by examina-
tion of the CRT image of the surface. The X-rays emitted from this spot




down to a depth of one-to-two micrometers are collected by the energy
dispersive X-ray analyzer using a Li-5i detector. (Qualitative concen-
tration analysis can be attained for elaments above sodium on the
periodic chart, The small electron beam size facilitates the investiga-
tion of possible inhomogeneities or multi-tayer structures which might
ba present on the fracture edge of a thin interconnection layer. Fig-
ure C.1 (bottom), shows a photograph of this combined eouipment. A

new Tracar-Northern quantitative EDAX unit was recently purchaszad which
will 2150 be available in the near future,

10.3.2 Direct Imaging Mass Analyzer (DIMA)

This instrument generates analytical data by directing a pri-
mary ion beam of oXygen, nitrggen, or argon onto the surface of a sampla
to be analyzed. The primary beam sputters the sample in a layer-by-
layer fashion, ionizing a small fraction of the sputtered atoms in the
process, Both positive and negative ions are produced and either may
be selected for analysis., Secondary ions are accelerated inte a magnetic
field, where they are separated according to their mass-to-charge ratio.
The outstanding feature of the instrument 5 that it is perfectly stig-
matic, f.e., capable of mintzining & one-to-one correspondence between
a point of origin on the sample and its final location in the detection
system. This instrument can produce direct ion images of high spacial
resolution {14) of any selected ion from the sample, In the detection
system the ion image is converted to an eoauivalent electron image which
may be observed visually from a fluorescent screepr and recorded photo-
graphically or electronically.

The CAMECA SMI-300 instrument is shown in Figure .2, The
DIMA suffers no fundamental limitation in detecting all elements in
the periodic chart, and because a mass spectrometer s used as the
identifying instrument, isotopic analysis is possible. There is no
overlap of signal peaks from different elements, such as occurs some-
times with the EDAX technique.
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Fig C.1 Typical electron micro-
scopes at Westinghouse R&D Center,
Top left, Phillips EM=-300 transmission
electron mieroscope, Top right, MAC-400
electron beam mieroanalyzer, Bottom,
Cambridge Stereoscan Mark Ila scanning
electron microscope. h
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Fig ¢.? CAMECA direct imaging mass analyzer,
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10.3.3 X-Ray Photoelectron Spectroscopy (ESCA or XPS)

X-ray photoelectron spectroscopy is a technique for high
resolution measurement of electron energies that are ejected from a
sample irradiated with X-rays. Such electron energies are character-
istic of the atom and its chemical environment. Thus, energy associated
with the various ESCA peaks provides both elemental identification, as
well as molecular structure and valence state data (chemical shifts).
Compositional data from the 5 to 20 E region next to the surface are
typical of this method. Figure C.3 shows the ESCA equipment.

10.3.4 Monochromatic X-Ray Powder Diffraction

This is a much older technique than the others but is very
useful for obtaining crystal structure data on small quantities of a
second phase. The use of monochromatic radiation reduces background
signal interference allowing minor phases to be detected more readily.
Qualitatively, it is used for identification of a single crystalline
structure or detection of additional crystal forms in the sample.
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Figure C.3. GCA/McPherson Photoelectron
Spectrometer, ESCA 36
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10.4 Appendix D - Electrical Measurement Apparatus For
Component Testing

10.4.1 ﬁpparatus Reguirements:

temperature up to 1100°C
flowing gas atmosphere {HE-DE, Ho~Ho-Ha0, etc.),

# up to eight electrical leads for specimen current,
potentials, and temperature,

¢ current source, 0 to 10A dc, constant current or
constant wvoltage operation,

e rapid voltage measurement with 1 microvolt
resolution,

& separate switching for current inputs and voltage
outputs to provide flexibility for a variety of
combination specimens.

Specifically, the apparatus employs a Hoskins tube furnace with
a 2 inch G.0. by 13 inch long high purity alumina tube (closed at one end)
for the specimen chamber. A removable flange at the opposite end of the
tube contains four feed-through seals for 0.190 inch diameter alumina
tubes., Two of these tubes provide an inlet and cutlet for the flowing
gas; the other two carry eight platinum leads into the furnace hot zone
where the specimen is supported by its various electrode leads., Two
alumina disks, midway along the tubes, act as radiation baffles for the
hot zone,

The specimen geomeiry is very similar to that of the actual
fuel cell. In most cases it consists of a shart length of 1/2 inch
diameter porous ceramic tubing on which one or more fuel cell component
films have been deposited, plus auxiliary surface electrodes for current
input and voltage measurements.

OC current for the combination specimen testing is provided
by a Kepco JHK6-10M power supply. This is a precision unit which can
deliver either stabilized output voliage or current, over the range of
0-6¥, 0-104; moreover, the unit is externally controllable so that it
can be used as a potentipstat. OQperation in the constant current mode
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is especially valuabie for short-term resistance stability tests of
components such as the interconnection. Potentiostatic operation may
be useful for future electrode polarization measurements.

For voltage measurement, a Keithley 160 Bigital Multimeter
will be used. This is a 3-1)2 digit unit with ranges as low as I milli-
volt {resolution of 1 microvolt). [t is essential to have a voltage
resolution of this magnitude for the following reason: typical thin
£ilm fuel cel) components have specific resistances of 40 milliahmEIsz
or less at 1000°C. -

This means that some of the potentials to be measured will be
less than 40 millivolts, assuming a maximum test current density of
1800 mAfcmz. Recently developed interconnection material may be batween
one-to-two orders of magnitude lower in resistance than previous mate-
rials; consequently, potential measurement capability inh the sub-millivolt
range is required. ' '

The fipal major item in the apparatus is a dual switch unit,
designed for flexibility in making measurements on combination specimens.
Important features of this unit are (1) independent selection of up to
six current inputs and six voltage outputs on ene cambination specimen,
(2) flexibility in changing inputs and cutputs to different types of
combination specimens, and {3} low thermal noise L + N switches,
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10.5 Appendix E = Crossed=Slectrode (CE) Method For
Measuring Thin Film Specimen Resistance

Due to the inherently-low resistance of thin f{lm specimens,
it is essential to: ({a} enhance the specimen resistance by emplaying
a very small specimen area, and (b) eliminate or minimize the resistance
of electrode leads and their contacts with the electrodes. The Crossed-
Electrode {CE) methed for measuring thin film specimens, discussed in a
previous report,* meets these requirements well. It is shown sche-
matically in Figures £.1 and EJ2. The active thin fiim specimen area
is only wherae the electrodes cross, which satisfies requirement {a).
Requirement (b} is satisfied by employing a four-terminal resistance
maasurement, with the asxtensigns of the current electrodes serving as
potential electrodes. The ultimate limitation in the CE method begins
to appear when tha specimen resistance is iow enough to be comparable
with the lateral resistance of the electrades in direct contact with
the spacimen, At this point, a Tateral patential drop occurs across
the electrode which causes the apparent resistance of the specimen (as
measured by the four-terminal method) to appear lower than the true
speciman resistance. An analysis of this eFfect has been carried out
which enables one to correct for it, or battar still, to choose an
etectrode width and thickness for which the effect will be small. It

was found** that
R o= Y RaR¢
a
sinhqfﬁefﬁt

or approximately

*Fifth Quarter Report, Thin Film Fuel Battery/Fuel Call Pawer Generating
System, DOE Contract EY-76-C-03-1197, July 18, 1977,
JF*p distributed parameter treatment of the problem was used which was
similar to that discussed in the first annual report.
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where

Ra = apparent specimen resistance
Rt = true specimen resistance
R, = lateral {sheet) resistance of hoth electrodes
= ?2 pefde
with
by = resistivity of electrode material
o = thickness of electrode

A convenient form of the rasults for the purpose of corregting
experimental data appears in the graph of Figure E.3.

Examination of the approximate equation above shows that there
are two ways in which the relative size of the effect can be reduced:
(1) reduce the lateral electrode resistance by using thicker electrodes
and {2} increase the specimen resistance by decreasing its area; i.e.,
by decreasing the electrode width.
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Fig.E.3-Correction for the apparent specimen resistance, Ra,

when it becomes comparable to the lateral electrode resistance,

R o 1N crossed-electrode measurement,
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10.6 Appendix F - Resistance Measurements on an Interconnection-
Film-fuel Electrode Combination Specimen
Two types of measurement will be considered here: a4 two-contact
method and & three-contact method. Figure F.1 shows an enlarged longitu-
dinal cross-section through the contact region of the specimen, while
Figura F.2 shows the corresponding distributed resistance analog.

10.6.1 Two-Contact Hethnd

In this method Yeads #1 and 3 carry current, and leads #2 and
4 measure specimen potential drop {lead #5 is not used). It is seen that
the resistance being measured is the sum of two interconnection film
regions [one directiy under each contact) plus the fuel electrode resist-
ance in the gap between them. From transmission line theecry*, the
resistance R], corresponding to the region under one contact is

r
Ry = _ V"¢ T Tl for fTe
g 3 i

r
tanh Fi £
i
where
o &
ry = _ii= interconnection film resistance per unit length of tube
£
B
re * _f = fuel electrode film resistance per wnit length of tube
Caf
Pss °f = resistivities of interconnection and fuel electrode
bis By = thicknesses of interconnection and fuel electrode
. : = measurement contact width

*Yhe resistance Ry corresponds to the input impedance of an open-circuit
transmission 1ine of length .
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. Fig. F.2 —Distributed resistance analog of the specimen films and
contacts
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A = measurement contact spacing

C - tube Circumference

The total resistance R2 measured externally through both contacts
is then

= LR r g 1
R, = 2R +rt = 2_;+rf{3;+n-)

Important conclusions regarding the two-contact method are (1) for
good measurements of the interconnection film resistance, both the contact
width ¢ and contact separation ¢! must be kept small and {2} interconnection
film polarity-sensitive effects cannot be measured because one effectively
has two specimens in series, back to back.

10.6.2 Three-Contact Method

For this methed, leads #1 and 3 carry current and leads #4 and
5 measure specimen potential drop (lead #2 is not used). It can be
shown that the vesistance being measured here corresponds to the inter-
connection film region directly under the middle contact. From trans-
mission line theory*, the apparent resistance RE’ corresponding to the
region under the middle contact, is for this case

! r
R, = ¥ ¢ =0 for f o
3 —_— _l Erfi 7:;1:
r
. F 31
5inh —

i

Important conclusions regarding the three-contact method are
{1) for good measurements ﬂf'the interconnection film resistance, only the
contact width ¢ need be kept small, (2) intercomnecticn film polarity-
censitive effects can be measured (one effectively has a single specimen},
and {3} the error in measyrement due to fuel-electrode resistance is
much less (~ a factor of 5) than for the two-contact method.

*The resistance Ry corresponds to the transfer impedance between the two
ends of an open-circuit transmission line of length 2.
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Humerical Example Comparing the Two Methods

hssume the following specimen parameters:
p; = € acm (comparable to newest interconnection materials)

pg = 2 X 1n'4 Qcm

. _ -4

Bo= ¢ = 0.2 cm

C= 4cm
Th e 2281 L 6001 fen
En i - C 4
_Pf = 0.025 0/en
't T T,

. r
Since J//;%:ﬁ =1 e may use the approximate formulas.

For the two-contact method:

2

Ii
- — = ]
R e ) + T, ( 3 L+ ')

2

0.001 ficn

= X 0.2 cm

+ 0,625 o/cm (3 x 0.2 cm)

R2 = 10.0 w4+ 6,3 miE = 15.3 mi

The first term is interconnection material resistance, the secand term
is fuel electrode resistance, Hence, the error in measuring the
interconnaction material is +#83% for this case.

For the thres-contact method:

_ 0.001 Qem 1
= 0T cn T8 x 0,025 @fem x 0.2 em
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R_’; = 5.00 m - 0.83 m0 = 4.17 niz

The error in measurement ¢f the interconmection material is -15%
for this case.
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11.0 Parmanent Record Book Entries

Figuring books, contgining information described in this report

206811 pp. 111-115
207720 pp. 75114

207349 pp. 147-156 .
207906 pp. 1-41, 57-58, 60-67, 68-76

207773 pp. 57-69

207599 pp.  96-100

208043 pp. 1110

207728 pp. 65-89, 91-132, 134-156

207905 pp. 6-22, 26-38, 40, 41, 44, 46-61,
64-568, 71-81, §3-130

208023 pp. 1-14, 25-34
207840 pp. 53-63
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