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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 Methods Branch, Office of Conservation, ERDA, under the direction of 
Dr. G. C. Chang, and was administered by the NASA-Lewis Research Center Ther
mal and Mechanical Storage Section with Mr. L. H. Gordon as Project Manager. 
This report is in three volumes. 

I. Technical Report 
II. Operation Manual 

III. 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 Volume I have been 
repeated in the Operation Manual, Volume II. 
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1.0 INTRODUCTION 

This volume describes the computer programs for the simulation model for 
wind energy storage (SIMWEST). Each of the foMowing sections contain a ver
bal program description with macro flow charts, and source code listings 
for each major program entity. Section 2.0 describes the model generation 
precompiler program which creates a Fortran model for the system to be simu
lated. Section 3.0 describes the simulation program. This is the executive 
program that exercises the Fortran model generated by the model generation 
program. Section 4.0 describes the file maintenance program (FILOAD). Sec
tion 5.0 describes the printer plotter program which is a post processor 
for the simulation program. All the source code to run a simulation is given 
in this volume, except for the library component source listings. The library 
source listings are given in Section 7.0 of Volume II, the User's Manual. 
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2.0 MODEL GENERATION PROGRAM DESCRIPTION 

2.1 INTRODUCTION 

The Model Generation program accepts program commands which describe the sys
tem model in terms of standard components. Each standard component is repre
sented by a subroutine. The program then constructs a FORTRAN model which 
consists of a series of calls to these subroutines. In addition to generating 
the FORTRAN source code for the system model, the Model Generation program 
produces a line printer drawn schematic diagram of the system and a list of 
the input data required to complete the model description. 

Upon completion of model generation, the FORTRAN source code is compiled 
and the resultant object code is available as input to the simulation program. 
The model source code may be punched onto cards for storage or manipulation 
by the system analyst. The model object code is also stored oh a permanent 
file. 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 macro flow diagram of the Model Generation program. 
This flow diagram shows the principle tasks of the program. For each task, 
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 obtain the current list 
of all standard components. The SIMWEST program was designed to be independent 
of the number or type of standard components. All that is required of the 
standard components is that their inputs, outputs, and table quantities be 
arranged according to certain rules discussed in Section 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 

BCS 40180-3 3 
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accumulated on a random access temporary file. This file, M7, contains a 
list of inputs for each component in the system model. As inputs are satisfied 
by model connections their names are modified to indicate the source of the 
input information. A list of model component names, CMPMOD, is kept in core. 
In addition to +he component name, this list contains codes indicating the 
location of the component on the model schematic, the symbol to be used for 
the component and the number of inputs the component requires. 

Once the END OF MODEL command is received, the data accumulated for the mod
el is processed to generate the model source code and the model schematic 
diagram. 

The following sections describe each of the major tasks shown in Figure 2.2-1. 
Source listings for all subroutines are included in Section 2.3. 

2.2.1 Command Interpretation 

The second task performed by the program is to begin the interpretation of 
data cards which contain the system model description commands. Figure 2.2-2 
contains a'macro flow 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 given as a series 
of "phrases." These phrases are identified in each card image by the routine, 
NXTPH, which locates one of the allowable phrase delimiters: comma, [,] , 
equals, [=], l.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 new command card to be read. 

Each phrase is first tested against the set of command phrases, shown in 
Table 2.2-1. If a match is obtained between the first ten characters of the 
input phrase and one of the command phrases the program branches to 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 
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TABLE 2 . 2 - 1 

MODEL GENERATION^PROGRAM COMMAND PHRASES 

PHRASE USE 

ADD PARAMETERS 
ADD STATES 
ADD TABLES 
ADD VARIABLES 
DIAGNOSTIC CONTROL 
END OF MODEL 
FORTRAN STATEMENTS 
INPUTS 
LIST STANDARD COMPONENTS 
LOCATI ON 
MODEL DESCRIPTION 
PRINT 
PUNCH 

Direct addition of parameters to model 
Direct addition of states to model 
Direct addition of tables to model 
Direct addition of variables to model 
Control diagnostic printout to model 
Specify end of model description 
Specify start of FORTRAN statements 
Specify input components 
Request listing of standard components 
Specify component location on schematic 
Specify start of model description 
Requested printed model output 
Request printed and punched model output 
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FORTRAN input task. Once any unfinished task has been 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 list of standard component names, at state
ment 325. If 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 the current task. 

If a particular command phrase requires additional modifying phrases, these 
phrases will be located on the command card and examined as to their suit
ability as a part of performing the requested task. For example the INPUTS 
task will check for modifying port numbers or physical quantity names as
sociated with the input component. The "suitability" of a phrase wiI I be 
determined by assuring that it is numeric, a physical quantity name, etc. 
depending on the specified task. 

2.2.2 LOCATION Command Execution 

The LOCATION command introduces the definition of a new component into the 
system model. This command must be followed by a numeric phrase that spec
ifies the component location on the model schematic diagram. Failure to fur
nish a numeric location number causes a warning to be printed and the compo
nent will not appear on the model schematic. 

If the previous command involved the specification of a component LOCATION, 
or INPUTS, the input quantity list for that component is stored before exam
ining the next phrase as a valid location number. 

2.2.3 New Component Name Examination 

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

8 BCS 40180-3 



If the name is not that of a srandard component a warning message will be 
printed and the program wiI I continue on with command card interpretation. 

A flow diagram of the NEWCOM subroutine is shown in Figure 2.2-3. The main 
purpose of the NEWCOM subroutine is to get copies of the input and output 
lists for the specified component. Master copies of these lists are stored 
on permanent file, M18, for all standard components. 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 input list must be 
used since it may contain information regarding previous connections. 

Additional tasks performed by NEWCOM include storing the symbol number, lo
cation number, and number of inputs, in the component name. These three in
teger numbers are stored in the last six characters of the component's name 
by means of the PUTCOD routine. The PUTCOD routine allows up to 5 integer 
values to be stored in a double 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 model component's name 
are used. 

The PUTCOD routine is also used to store each model component's identifica
tion number, IDCOMP, in the LOCATION sequence array, SEQA. Components are 
assigned consecutive identification numbers as "they first appear in a model 
description. These numbers define the sequence of component names in the 
model component name list, CMPMOD,' and are used as the record numbers for 
the component input lists on the mass storage file, M7. The sequence array, 
SEQA, stores the component identification numbers in the sequence that is 
specified by the components* LOCATION statements. In some cases this sequence 
may differ from that of first appearance in the model description. The LO
CATION statement sequence specifies the sequence that each model component 
subroutine is to be called in the system model. 

BCS 40180-3 9 
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2.2.4 Inputs 

The INPUTS command proceeds one or more instructions specifying those com
ponents which provide inputs to the component which has just been located. 
Component interconnections are made in the routine INCOM. Connections are 
recorded in the lists of inputs which are generated for each component as 
they are introduced into the model. The source of an input is indicated by 
replacing the standard physical quantity input name with the output quan
tity name of the source. Characters 4 through 6 of this name identifies the 
source component. 

Figure 2.2-5 gives a macro-flow diagram of the INCOM routine. Upon enter
ing the INCOM routine, input and output name lists are obtained for the up
stream, i.e. input component. If this is the first appearance of this com
ponent the input list is obtained from the permanent file, M18, via the rou
tine COMDAT. If the component .had previously appeared in the model, it will 
have an input list on local file, M7, which.will be used. The next phrase 
after the upstream component name is then examined. There are three valid 
possibilities for this phrase. It can be blank or another standard compo
nent name in which case the default option of connecting all matching phys
ical quantities at a pair of ports is taken. If this phrase is numeric it 
is assumed that ports are being specified and all matching quantities at 
those ports are connected, via the routine PORTCN. If the phrase is alpha
numeric and matches an output quantity of the upstream component, only the 
specified physical quantities are connected. Before returning from the IN
COM routine the input list for the upstream component is stored on M7. 

2.2.5 END OF MODEL Command Execution 

The END OF MODEL command indicates the end of the model description. This 
command initiates the model generation process by the ENDMOD subroutine. 
The ENDMOD subroutine generates the FORTRAN source code for the system mod
el routines EQMO, DATAIN, and BLOCK DATA MODEL and forms the model input 
requirements list. The principle sources of data for the ENDMOD routine are: 
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(1) the collection of input name lists for each model component, stored on 
M7; (2) the list of model component names, CMPMOD; and (3) the location se
quence of the model components, stored in SEQA. These lists describe all 
connections that have been made between standard components, the component 
names, and their location sequence in the model description. Figure 2.2-6 
gives a macro flow diagram of.the ENDMOD subroutine. 

The source code for the subroutine calls is generated by the routines CALLCP 
and ENDCOM for standard components. This source code is temporarily stored 
on SCRTCH12. Lists of the state, variable, and parameter names contained in 
the model are also generated at this time and added to SCRTCH8, SCRTCH11, 
and SCRTCHIO, respectively. These tasks for all system model components and 
any direct FORTRAN. STATEMENTS, are completed when statement number 90 of 
ENDMOD is reached. 

The source code statements for EQMO are next written onto SCRTCH9. 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 SCRTCH12 to SCRTCH9 and the VARSET and RATSET 
entry point statements are added to SCRTCH9 to complete the source code for 
EQMO. 

At ENDMOD statement number 700 the generation of subroutine DATAIN begins. 
The statements in DATAIN provide default values for the integrator error 
controls and the value of .99999 for all model parameters. If tables are 
present in the models, the routine TABDAT generates the common /CTABLE/ con
taining the single array TABLES which is used to load tabular data into the 
model. TABDAT also loads the arrays, TABNAM, MAXDIM, and LOCTAB with the 
table names, maximum dimensions, and pointers that are used in the table 
data input process. 

At ENDMOD statement number 860, SCRTCH12 is rewound and the start of the 
Input Requirement List for the model is placed on it. Subroutine TABCAL is 
called to place the table information in this list. 
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The BLOCK DATA MODEL routine source code is then added to SCRTCH9. The routine 
COMEQU is called once for each of the state, variable, and parameter name 
lists. This routine generates additional name arrays and equivalence state
ments whenever the number of names in a list exceeds 108. This is necessary 
to accommodate a compiler limitation of only 19 continuation cards in a sin
gle data statement. The NAMARY routine is used to transfer the state, variable, 
and parameter names from SCRTCHs 8, 11, and 10 into source code data statements 
on SCRTCH9. The final task of the ENDMOD subroutine is to add the parameter 
and state names of the model to the Input Requirement List on SCRTCH12. 

2.2.6 FORTRAN STATEMENTS Command Execution 

The FORTRAN STATEMENTS command allows FORTRAN source statements to be insert
ed directly into the system model. When this command phrase is encountered, 
a component name of FORT is added to the model component name list. Subse
quent lines of instructions are then placed on the source file, SCRTCH9. The 
first phrase of each subsequent line of instruction is compared with the SIM
WEST command phrases. When a recognizable command is encountered, the direct 
FORTRAN mode terminates and the word FORT is written onto SCRTCH9 to mark 
the end of that block of FORTRAN statements. The recognized command is then 
executed. 

Tests are included in the ENDMOD routine to provide special handling of any 
"FORT" components. If the ENDMOD routine encounters a FORT component while 
generating calls to standard components, it transfers the FORTRAN source state
ments from SCRTCH9 to SCRTCH12 thus placing them in the proper sequence in 
the model equation subroutine/ EQMO. 

2.3 MODEL GENERATION SOURCE LISTINGS 

Compilation listings of the source code for the model generation program 
follows. One of the subroutines, COMORO is not currently used-in the pro
gram. Several other subroutines such as NXTPH, KOMSTR and READMS are used 
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in several of the programs and will be found in the source listings for the 
FILOAD program (Section 4.3). The names of the model generation routines, 
listed in alphabetical order, are: 

BLKDAT 
CALLCP 
COMEQU 
COMGEN 
COMORO 
CONNCT 
EASY 
ENDCOM 
ENDMOD 
HLINE 
MBIT 
IJBIT1 
INCOM 

LINE 
L1STSC 
NAMARY 
NAMGEN 
NEWCOM 
ORDER 
PORTCN 

. SCHEMA 
SYMBOL 
TABCAL 
TABDAT 
TABGEN 
VLINE 

BCS 40180-3 17 



0» 

BLOCK CATA 

STORACf. U S ' D C O D t U I C.OOOCO; D A T A » 0 1 OOCCOO? BLANK C0MM0NC2* COOCCO 

COKHCK HLOCKS 

o n e s r o c i N P D D r n i z 
OCCM COfCUT C00O12 
JOOS COCCR1 ODC012 
00L6 CCC CC0O1O 

SIORACt ASSI6NMCNT (BLOCK, TYPE, RELATIVE LOCATION, NAME) 
a .C6 i r c r c o b J O C A N c c o t i r ? o a o r 7 i x o c 0 0 P 6 i o o c o o s L O C O C 0C06 T 0 0 0 0 0 2 N O C O C C 6 I t u c c o i N O C C R 
0 0 0 6 I OCrSCC N n c i N CCD6 I 0 0 0 0 0 3 NOCKOO b 006 I 0 3 C 0 C 1 NOCCUT OCOS 0 0 0 0 0 0 0CCR1T 0 C 0 3 COCOOC 0C1NPT 
JC3« CCOOOG OCOUTP 

J C 1 0 1 1 * PLOCK DATA COCOOC 
3 C 1 0 2 2 * C C M H O N / C O C I N P / O C I N P T I 10 l / C O C O U T / O C O U T P I 10 ) / C OCCRI /OCCRIT ( 1 0 1 COLOOC 
C01Q3 3« C C M r ' O N / C O C / M O C I N . N O C O U T . N O C . N O C H O D , N O C C R , L O C C C . I O C A N , I X O C COOCOC 
SC103 ** C D M A 0 C I K i P T / 1 0 0 * l l H I / .OCOUTP / I O C ♦ I 1H 1 / COGCOG 
C 0 1 0 1 * . • D M A M O C I N / 0 / , N O C O U T / 0 / , N O C /  1 / , N O C H O D /  1 / , N C C C R / 0 / , L O C O C /  1 / C O L O C O 
3 C 1 J 1 6 * 1 , I C C A P > . / 0 / , J X O C / 1 / COOCOC 
, "C115 7 * CMO a BLKDAT ♦ « # ♦ * ♦ ♦ * » ♦ ♦ * * ♦ ♦ * « ♦ « ♦ » ♦ « ♦ ♦ ♦ » ♦ ♦ COCOOC 

00 
O 
00 

O 
► — > 

CO 
o 
I 

CO 



CO 
O 

o 
CO o I CO 

SUBROUTINE CALLCP ENTRY POINT 000MM5 

STORAGE USfD CODE U > CC0S1M; DATACO) 000122; BLANK C0MM0NI2) C00C00 

COM10K BLOCKS 

00C3 CIO C00C23 
01CM CTAO 00CTC3 
OCCS COPCCR 000003 

EXTERNAL RfFCRENCCS lOLOCK, NAME) 

00C6 
crr,7 
0010 
0011 
001? 
0C13 
oniM 
o:is 
0016 
on 17 
0020 

PUTCOD 
STT^OV 
COMDAT 
LIHt 
M««f.EN 
Gt TT 
Kf.COD* 
NWPU* 
M O H 
'/1011 
NtPR3» 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 

OPCl CC0CM6 10CL 
0001 CC0225 2C1G 
0000 C'0?u56 305F 
OOCO 00CC60 M05F 
0000 D CCOCOO CALLS 
0TC3 CCTOOO IPEAD 
OTCM I COCCGu UOTAP. 
OOCM D OCTGOl TAENAM 

ooco 
UC01 
0001 
ocoo 
OCCO 
ore 3 
oroo 

OOOOMO loir 
00023M 207G 
000270 320L 
000026 71F 
000012 COHMA 
0C0001 IWRITE 
000022 NOUT 

OCOl 
3C01 
OCOl 
0001 
ocoo 
ccoo 
0CO5 

I 
0 
I 

000031 
00CM07 
000301 
OOOOMM 
00C016 
nocoio 
ooroci 

13 3G 
25 05 
3 3CL 
80L 
I 
NC UCMP 
NOV 

0001 
0001 
0000 
0000 
0003 
ocoo 
0005 

0 
I 
I 
I 

000112 
000170 
000057 
CO0C20 
000002 
000025 
000000 

1SMG 
300L 
3Mcr 
ANAMC 
10IAG 
N* 
r.OX 

CC01 
OCCO 
0001 
OCCO 
OCOO 
00C5 
OOCO 

C00121 162G 
000050 333F 
000371 MOCL 
C0C01M BLNK 
C00103 INJP$ 
L00C02 NOP 

OOCO I 0C0017 NTAP. 
0000 0 0COO23 TYPE OCDO 0 OOCOOM XOOT 

30100 
U01C1 
:oioi 
OCliJl 
LC1G1 
001C1 
CC131 
roioi 
00101 

1» 
2* 
3* 
M« 
5* 
t* 
7» 
8* 
9* 

CCALLCP 

C 
C 
C 
c 
c 
c c 

SUBROUTINE 
VERSION 2. 
PURPOSE TO 

CALL SCOU 

M :.eiwi 
<0 0C105 

OCICM 
11» 

C A L L C P ( C O M N A M , N O C O M P , S O U R C r , I S O U R , I V R S C T , O U T P U T l 
REVISED DEC J5 1 9 7 5 

I N I T I A T E CALL GENERATION TOR STO 
ENCE COH».'AH - COMPONENT NAKE 

K0C0HP - COMPONENT NUMflCP 
SOURCr - SOURCE CODF ARRAY 
ISOUR - SOURCE CODT 4RRAY 
I V R S L T - ARRAY CONTA I N I ' "0 

ECS COMPONENTS 

POINTER 
VARSET.RATSET INFORMATIO 

OUTPUT - WORK ARRAY FOP OUTPUT 
T M n L I C I T DOUBLE PRCCISTON < A - 7 ) 
I M P L I C I T INTEGER I I , J , K , L , M , N I 

TABLE NAMES 

cooooo 
C 0 0 0 3 0 
COOCOC 
COCOOC 
cocrco 
COOCOC 
OOCCCO 
coonoo 
oocooc 
f-OCCCO 
cooooo 
cocooo 



g 00105 13* CCHM0N/CI0/1REA0.IWRI TC,I 0 I AG/CTAB/NOTAB , TAB NAM I 1> COCOOO 
:0106 11* COMMON /COi?PCR/N0X , NOV ,NOP tocccc 
PC107 15* CJMrNSION 1 VR SC T ( 1 » , SOURC" (8 J G0CC23 
U0107 l f c * 1 ,CALLS(?) .0U1PUTM ) ,XP0T(2> L'LOCCO 
C0110 17* DOUPtr PRECISION NEVCMP, IVRSTT COCOOO 
IC. 11 1 IP* OATA N f U C M P / 1 2 H N E U COMPNT / . C 0 M M A / 1 2 H , C O O C O C 
0C11M 1 9 * D M A "Lr.K/lJH COOCOC 
CC116 20* PATA FALIS/2MU CALL I COCCOO 
CT 123 21* D M A XUPT/?"H ,XP0T ( ) ,INTI TOCOCO 
L0123 2?« C > S/VE NO. OF VARIAPLES AND STATES BEFORE COMPONENT IS FORMEO '.OCCCO 
CC122 2 3* I=M*r)0L0Hr-3 10 COCO 
00123 ?M* C/.LI PUirOOCl ,IVRSET,NOV> COCGOM 
30124 ?b» I-'i *fl0C0MP- 1 C0CC11 
CC12S 26* C U L ruiCODd .IVRSET.NOX) CC0C1M 
CC126 27* WTlTE(1J,71ICOMNAM C0CC2 1 
CC 1 r1 2ft* 71 FCRKA7I"C'/'C',20X .'COMPONENT *,AM/'C») C0C03M 
00131 29* C > LOrO SOURCE UITH CALL XXI C0C03M 
GC1J2 30* 00 101) irj.a C0LT3M 
CC1JS 31* IFCI.LE.2) fi0 TO 80 0CCO3M 
00137 Z?t SOURCf I 1 >::BLrlK COGGMO 
0C1MJ 33* GO 10 130 C0C0M2 
CC1M1 3'i* 80 SOURCE II l = C A L L S ( I ) COCCMM 
CCIM2 3'j» n o C O M U ' U I cocrsi 
C C l ' i ? 3(.» C > LOAD STANDARD COMPONENT SUBROUTINE NAME PC 005 1 
GC1MM 3 7* C / L L '.IRV.OV ICOMfJAM, 1 ,2 ,SOURCE , 1 2 ) 0 0 C C 5 1 
GC1MS 3 8 * I<.0UR = 15 C0GC60 
:C1MS 3 9 * C > GET L I S T OF TABLES FOR COMPONENT C0C06C 
CC1M6 MC* CALL fOr "1 A T I C OMN A M , 1 2HT AB S , NT AB ,OUTP UT) C0CC62 
: 0 l 4 b M l * C > TEST IF TABLES ARE REOUIREO BY SUBROUTINE C0CC62 
CC1M7 M2» l F I N T A B . L r . 0 ) GO TO 3 0 0 E3CC70 
CC1M7 M3« C > AUfl T f D l E ARGUMENTS TO CALL SEQUENCE C30P7C 
CP1S1 MM* I F < I P l A C . C i . 6 P ) W R T T r I I U R I T E . 1 0 1 M O U T P U T I I ) , I = 1 , N T A 8 > COGC73 
C 0 1 6 0 M 5 * 1 0 1 F O R M A T f C A L L C P - T A B L E S • / ( 1 X , 6 A 1 0 J ) C 0 C 1 2 1 
C 0 1 6 0 M 6 * C > SCAN R E O U I R f D TAPLES 0 0 0 1 2 1 
P D 1 6 1 M 7 * 0 0 2 0 " l : ] , N T A B L 0 0 1 2 1 
C C l f c l M 8 * C > CO' .STPUC! T A B I L NAME C 0 0 1 2 1 
0 0 K M M 9 * A N A M C r O U l P U T I I ) L 0 U 1 2 1 
7 0 1 6 5 5 i _ * CALL « 1 KMO V ICOMNAM, 1 , M, ANAME, M ) C 0 0 1 2 3 
: C U 5 5 1 * C > ADO 7A0LE NAME TO IABLE L I S T COC123 
CU166 5 2 * N P 1 A O r N O I » | H 1 C C 0 1 3 2 
: C 1 6 / 5 3 * TAl NA>M»ICTAf l ) rANAHE C C 0 1 3 6 
1 0 1 7 3 5 M * I F I I . O T . l ) , CALL L I NE C 0 , SOURCE , I SOUR .COMMA , 1 , 12 ) C0C1MC 
CC172 5 5 * CALL L 1 l l f I C , SOURCE , I S O U R , A NAME , 6 , 1 2 ) 0 3 0 1 5 M 
CC173 r . o * 2 0 0 C O N T I f ' l i r C C 0 1 7 0 
0 0 1 7 3 5 7 * C > GET L I S T OF OUTPUT Q U A N T I T I E S FOR COMPONENT C 0 C 1 7 0 
^ C 1 7 5 5 U * 3 0 0 CALL COMPAT ICCf.NAM , 12M0UTP , N O U T . O U T P U T ) C 0 0 1 7 0 
T O W S 5 9 * i r t I O I A G . G T . 6 0 ) W R I T r i l V R I T E . 3 0 3 ) I OUTPUT ( I ) , I =1 , N O U T ) C 0 0 1 7 5 
CCZ05 6 C * 3 0 3 F O R M A T ! * C A L L C P - O U T P U T S ' / 1 1 X , 6 A 1 0 ) ) C0C23M 

V~> C 0 2 C 5 6 1 * C > S C A N O U T P U T Q U A N T I T I E S C C 0 2 3 M 
. js, C L 2 C 6 6 2 * DO MOO l ^ l . M O U T C 0 0 2 3 M 
2 0 C 1 0 6 6 3 * C > CONSTRUCT OUTPUT OUANTITY S P E C I F I C NAME 0C023M 
CO C C 2 1 1 6 M * C A L L r - ' A M G C N I O I J l P U T I 1 ) . C O M N A M , A N A M E ) C 0 C 2 3 M 
<p C 0 2 1 1 6 5 * C > CC7 10TH CMARACTCP I N S T D . NAME TO DETERMINE I F QUANTITY 00C23M 
CO C C 2 1 1 6 6 * C I S A STATL OR A VARIABLE CPC23M 

0 C 2 1 2 6 7 * CALL C E I I I OUTPUT11 ) , 1 0 , T Y P E ) C 0 0 2 M 3 
CG212 6 P * C > TEST FOR STATE OR V A R I A B L E C002M3 
0 0 2 1 3 6 9 * I F I T Y P C . N C . P L N K ) GO TO 3 2 0 C 0 0 2 5 2 

CO 
o 



CD 
O 
co 
o 
1—» 
CO 
1 
co 

00213 
C0215 
0C216 
00221 
0C222 
00:22 
0 0,22 3 
0C22M 
00227 
00*27 
CC231 
C0232 
CG232 
0023M 
CG237 
00237 
I C .. M J 
002M3 
GC 2M1 
GC2M2 
0C2M3 
0C2MS 
OGiSM 
0C25M 
CC255 
CC256 
0C257 
CCi60 
CCI61 
0C262 
00263 

70* 
71* 
7?» 
73* 
7M* 
75* 
76* 
77* 
7e* 
79* 
er* 
ei* 
b?* 
e:» 
8M* 
8?* 
ni * 
87* 
68* 
89* 
9C* 
91* 
92* 
93* 
9M* 
95* 
9( • 
97* 
90* 
99* 

1C0* 

c 

305 

C • 
320 

330 
C 

3M0 
C 

> INCRCMENT VARIABLE COUNTER 
N0V=N0V»1 
WRITCUl ,335)ANAMF 
FORMATCA10) 
GO TO 33C 

> INCREMENT STATE COUNTER 
N0XrN0X«l 
UTITE I8.3C5IANAME 
iriNTAH.CT.O.OR.I.GT.1) CALL L1NE10.SOURCE,I SOUR.COMMA,1,12 I 

> AOP OUTPUT NAME TO CALL SEQUENCE 
C/LL L1N[10.SCURCF,TSOUR,ANAME.6,12) 
IFI I YPC .LQ.BLNK) GO TO MOO 

> CONVrri CURRTNT NO. OF STATE TO BCD 
ENCOP

r I 3 , 3Mn,M0IN0X 
F ORMATI 1 ') 

> AS RATE SUBSCRIPT 

— > 
CALL 
> 
C*LL 
CALL 

INT SUBCRIPT 

:) 
MOO 

M05 
C • 

soo 

LOAD CURRENT STATE NO 
SIRM.OV I N O , 1 , 3 , X O O I , 7 ) 

LOAP CURCNT STATE N O . 
STR."OV I N O , 1 , 3 , X D 0 T , 1 6 ) 
[ 1 N [ I 0 , S O U R C E , T S O U R . X D O T , 1 9 , 1 

c o r i T i ' . ' u r 
l F ( i n T A C . G E . 5 0 ) U R I T E I I U R l T C , M 0 5 ) S 0 U R C E 
F O R M A T ! ' C A L L C P  S 0 U P C r V ! l X , 6 A 1 0 ) ) 

> SAVE NO. OF VARIAELES AND STATCS 
I = M » N 0 L 0 H P  2 
CALL P U 1 C 0 D I 1 , I V R S E T , N O V | 

1ru»NACOMP 
CALL U I T C 0 D I 1 , 1 V R S E T . N O X ) 
CCNT I MIC 
RE TURN 
E Hi a CALLCP « ♦ ♦ ♦ ♦ * » » ♦ « ♦ ♦ ♦ * » * ♦ * ♦ ♦ ♦ ♦ * « « » ♦ » ♦ 

AFTER COMPONENT I S FORMEO 

C 0 0 2 5 2 
C C 0 2 5 5 
C0C26C 
C 0 C 2 6 6 
L T 0 2 6 6 
C 0 C 2 6 6 
COG27C 
C 0 0 2 7 2 
C0C30 1 
L 0 G 3 0 1 
C 0 C 3 2 0 
C 0 C 3 3 u 
i. 2 L 3 3 C 
CO Zl M 
CC33M2 
COC3M2 
CC03M2 
U C C M 2 
COC35 1 

COC373 
C 0 0 3 7 3 
C0UM12 
L 0 0 M 1 2 
C00M12 
OO0M15 
C0CM22 
C00M2M 
C00M3 1 
C0CM31 
C0 0c

. 1 3 

P 



IS 

SUBROUTINE COMFQU ENTPY POINT 00006M 

STORAGE USED CODE(1) 'C0007M: OATAIO) OOOOMO; BLANK COMMONI2) OOOCOO 

EXTERNAL REFERENCES IBLOCK, NAME) 
0003 NUPUt 
OCCM NI02* 
OOOS NCPR3S 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
0301 CCCC17 1I2G OCOO OOOOOM 31F 0000 I 000001 I OCOO 000026 1NJPS OCCO I C00002 J 
OCCO I CC0C03 K 0000 I 000000 NEXT 

C0100 1* CCOMEOU COOOCO 
0C101 2* SUBROUTINE COMEOUI NAME,N) COCCCC 
C0101 3* C VERSION 1.0 REVISED AUG 28 1975 COCOOO 
00101 M» C PURPOSE CREATE EQUIVALENT NAME ARRAYS TO ALLOW DATA STATEMENTS COOOOO 
C0101 S« C TO LOAO NAME LISTS EXCEEDING 108 NAMES. LOuOOC 
..0101 6* C CALL SEOUENCE NAME  NAME OF ARRAY TO PE EXTENDED COOOOC 
"0101 7* C N  NUMBER OF NAMES IN LIST COOCOC 
C0131 8* C DESICNED BY J.D. BURROUGHS AUG 1975 COOCOO 
0C103 9* IMPLICIT POUBIE PRECISION IA?) CGCOOC 
G013M 1C* IMPLICIT INTEGER 11,J,K,L ,M ,NI COLCOU 
00135 11* DOU

D
LE PRFCISION NAMC OCCGOC 

:C135 12* C > CALCULATE NO. OF EXTENSIONS REQUIRED OPCCOG 
C01G6 13* NtXT=INl)/108 COOCOC 
CC1C7 1M« iriNCXT.LE.OlRETURN OGJCOM 
C0107 15* C > ADD AN EUUIVALENCE STATEMENT FOR EACH EXTENSION REOO. GOJCJM 
CC111 16* DO 100 1=1,NEXT C00P12 
OCUM 17* jrlC8»l«l C00C17 
0C11M 18* C CALCULATE NO. OF WORDS IN EXTENSION L00C17 
01.115 19* KrNJ«l CCCC23 
■"0116 20* iriK.fT.lC8 )K = 108 CO.,326 
CC123 21* WRITE 19,81)NAME,1,K .NAME ,J,NAME,1 G0033M 
C0131 22* 81 F0RMAIC6X,'DOUBLE PRECISION • , A5, 12 , • I •, 13, • ) V C0JC52 
0C131 23* 1 CX.TQUIVALENCEI•,A5 ,'l'FI5,•),',A5,I2,'«•) C00052 

CD 00132 2M« 100 CONTINUE C0CC52 
£> OCUM 25* RETURN L00052 

OC135 26* END u COMLOU ♦»♦»♦♦*»»*♦♦♦«♦«♦**♦♦*«*♦**♦♦ C00073 
O 
i—« 
CO 
o 
I 
co 
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oo o 
-r* o 
t — • 
CO o I 
CO 

SUBROUTINE COMGEN ENTRY POINT 0C02S2 

STORAGE USED CODEIl) T00276; DATAIO) 001225; BLANK C0MM0NI2) 000000 

EX 1EPNAI 
3003 
OOGM 
ores 
00C6 
JDC7 
0010 
CC11 
0312 
G013 

STORAGE 
OOCO 
0P01 
OOCO 
OTOM 

D 
I 

REFERENCES IBLOCK, NAME) 
STPMOV 
ISCAN 
LINE 
NREUt 
NKPUi 
N102* 
i.wOUt 
NIP3» 
NtPP3* 

ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME) 
C01172 10SF 0001 000112 110L 0001 000017 
C0C166 17MG 0001 000176 202G 0000 D 001162 
CC1152 COMMLT OCCO I 001170 I OCOO 001212 
CCPOOO ISCAN COCO I C01171 ISOUR 0000 I 001165 

12SG 
ANAME 
INJPi 
J 

0001 
0000 
0000 
0000 

D 
I 
I 

00 0053 
00115M 
ooocoo 
001166 

136G 
BLNCOM 
INT 
K 

0CC1 C0C062 1M1S 
OCCO D 001156 BLKK 
OCOO I CC11S1 INTEG 
OOCO I 001167 NAMES 

OCCO I CC116M NEXT OCCO D 001160 RFALLT OCOO D 030021 RNAMES OCOO 0 OOCC01 SOUPCE 

ti 

onoo 
L0131 
00101 
0C101 com 
00101 
:cioi 
' . C 1 0 1 
0 0 1 3 1 
CC101 
0 C 1 0 3 
C01GM 
0 0 1 3 5 
CG136 
L 0 1 0 6 
CC110 
C 0 1 1 2 
e c i i M 
CC116 
C 0 1 2 0 
: o i 2 o 
CC121 
0 0 1 2 2 

1 * 
2* 
3 * 
f 
5* 
6 * 
7 * 
f* 
9* 

I E * 
1 1 * 
12* 
1 3 * 
1M* 
I S * 
1 6 * 
1 7 * 
i e * 
IS* 
23* 
21* 
22* 
23* 

CCOMGEN 

C 
C 
C 
C 
C 
c 
c 
c 

SUBROUTINE C O M G C N I N , C H A M E , N U N I T , I U N I T ) 
VERSION 2 . 1 C VERSION 2 . 
PURPOSE GENERATE COMMON STATEMENT G I V E N NAMES 

STORED I N T I E COMMON 

R E V I S E D OCT 7 1 9 7 6 
OF V A R I A B L E S 

CALL SEQUENCE 

C 

N 
CNAML 
NUMT 
IUNIT 

NO. OF VARIABLES IN COMMON 
COMMON NAME. 12 CHARACTERS) 
FILE NO. CONTAINING NAMES 
FILE NO. TO WHICH SOURCE CODE IS TO 
BE WRITTEN. 

IMPLICIT DOUBLE PRECISION IA-21 
IMPLICIT INTEGER 11 , J ,K ,L ,M ,N ) 

DIMENSION SOURCE I 8),KNAM£St33 0) 
DATA INTEG/6HIJKL»'N/ 
LITERAL 'POOL' TO SATISFY D9LE PRECSN ASSCNMNT STMNTS 
DATA 
DATA 
DATA 
DMA 

C0MMLT/12H 
"LNCCMM2H0N 
BLNK/12H 
PI ALLT/12H 

COMM 
/ 

I 
REAL 

REWIND 
CAI r. 

11 T - 0 
A r A M E -

NUN I 
NO. 
BLNK 

Of LXTENS10NS TO COMMON STATEMENT REQ"D 

ucoooo 
:ooooo 
coccoo 
cccooc 
coonoc 
coccoc 
rooooc 
COOCCO 
CCG030 
C00300 
COGOOO 
0001,00 
COCCOO 
LOCOJO 
LCoPOC 
COOOCO 
LOCCCC 
enurje 
COOOCO 
LOLO&L 
crLrcr 
C0CC02 
C00033 



CD 
O 
co 
e> 
o 
co 
o 
i 

CO 

0 C 1 2 3 2 M * N F X T r l S  1 ) / 1 5 6 * l 
0C12M 2 5 * 0 0 MOP J = 1 , N C X T 
3012M 2 6 * C COMMON EXTENSION COUNTER 
UC127 2 7 * K r j  i 
CC127 ?{>* C NUMBER OF NAMES PER EXTENSION 
0 0 1 3 3 2 9 * N A M E S = N  K * 1 5 6 
0013D 3C* C LIMIT NO. OF NAMES PrR COMMON TO 156 
00131 31* NAMES=MINCINAMES,1561 
C0131 32* C CE'.ERATE COMMON STATEMENT 
C0131 33* C > TPUM COMMON NAME 
CC132 3M* SOUPCrI 1 )=COMMLT 
0C133 3L« SOUPCf12|rf\LNC0M 
C013M 36* CALL S1RM0V ICNAME,1,2,SOURCE, IS) 
CC135 37* PO 1U0 1=3,0 
CC1M0 3 8 * 1 0 0 SOURCE I I 1rRLNK 
CC1M2 3 9 * I S 0 l i r = ) 8 
(P1M2 HZ* C > SCAN NAMES 
. C 1 M 3 M l * DO ZCC 1 = 1 , N A M L S 
CC1M6 M2» R f A P 1 M J N 1 T , 1 0 5 ) A N A M E 
C 0 1 5 1 M i * 105 F O R M A 1 I S A 1 0 ) 
L C 1 5 1 MM* C TEST FOR INTEGER NAMES 
C 0 1 S 2 MS* i r i l S C A r ' I A N A H C . l . 1 , I N TEG , 1 , 6 , K ) . E O . 0 )G0 TO 1 1 0 
C015M M 6 * I N I r IMT * 1 
C0155 M7* RMAMrM !NT)=ANAME 
f0156 It* 110 IFII.rT.l) CALL LINEI 0,SOURCE,I SOUR»12H, 
OClfcQ M9« CAIL LTNt 13,SOURCE.ISOUR,ANAME,6,IUNIT) 
00161 s r * 200 C O M J M J E 
00163 51* WP1TE(IUNIT,1051S0URCE 
30166 52* MOO CONTIMUC 
C0166 S3* C TEST IF INTEGER NAMTS OCCURED 
CC173 5M* IFUNT.EC.CIPETURN 
C0172 55* SOUKCEI1)=RFALLT 
CC173 56* PO

 r
00 1=2,0 

CC176 S7* 500 SOURCE I 1 1 = BLNK 
00176 56* C SCAN INTEGER NAMES 
002C0 59* IS0UR=12 
00231 6J* 00 6oP 1=1,INT 
0023M 61* IF II .' I.1 )CALL LINE 10 .SOURCE,ISOUP,12H, 
0C206 6?* CAIL LINEI 0,SOURCE,1SOUR.RNAMES11),6,IUNIT) 
00207 63* 600 CONTINUE 
0C211 6M* / V M T L (1UMT ,105)S0URCE 
0C21M 65* RETURN 
0C215 66* END i COMGEN ♦♦♦♦*♦♦♦*♦*♦**♦♦♦♦*♦♦*♦*♦♦*«♦ 

,1,IUNIT) 

,1,IUNIT) 

COOOOS 
C00013 
00C013 
COL017 
OOcCl7 
CC0022 
C00022 
00C025 
uooc:s 
CCC325 
r
0L332 
C3C03M 
C0CC36 
t o o r s s 
c c o r s s 
L3ofj55 
o ^ r s s 
roocc2 
rOLr t .2 
c o o r 7 o 
C0C07U 
C0CC70 
G0G1C3 
000107 
00011? 
C0J125 
E0U137 
CCC137 
CP01S 1 
O0C15 1 
0031 SI 
C201S6 
L0016C 
003166 
000166 
COC170 
C0C176 
C0C176 
C0C212 
C00226 
t00226 
L0C236 
C0C275 



CD O 
co 
-P» o 
I — ' CO o I 
CO 

SUBROUTINE COHORD ENTRY POINT 000501 

STORAGE USfO C00EI1) 000525; OATAIO) 00M617; BLANK C0MM0NI2) 000000 
COMMON FLOCKS 
0003 CSro 000033 
C00M CIO 000003 

EXTERNAL REFERENCES IBLOCK, NAME) 
0005 
0006 
0007 
0010 
0:11 
C012 
0013 
001M 
011S 
0016 
ani7 

CtTCOO 
PUTCOO 
RCATMS 
KCSTR 
STPMOV 
IJ"1T1 
OKOER 
NWPU1 
NI02* 
N10I1 
NERR3* 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
0001 
01C1 
0001 
OCOl 
3001 
COCO 
3CC0 
orco 
OCCO 
0P1D 
0003 

C 
I 
I 
I 
D 

CCCCMS 
CCOiOM 
CCP3M1 
CC0M61 
r,COM22 
C33C07 
CC3021 
0CM57 3 
CC3120 
CLCCOG 
ocrcoi 

100L 
172G 
2MMG 
303G 
600L 
COMP 
I" 
1NJPI 
1W1 
KOMSTR 
SEOA 

0001 
0000 
0001 
C"01 
c^co 
oroo 
oroo 
0"CM 
ceo 0PU3 
0300 

D 
I 
I 
I 
D 

00001M 
00302M 
D00M13 
00C25M 
003C73 
003013 
003011 
CC0300 
O037MO 
0O30U5 
003120 

121G 
201F 
262G 
360L 
621F 
COKPS 
irOMP 
IRE AO 
IV2 
LOK 
WI 

0001 000065 136G 
0001 000260 21MG 
0P01 OOOM30 2726 
0001 P00271 MOOL 
0001 000CM2 8SL 
GCQO 0 OCOCOO CONARR 
DOOM O000C2 IDIAG 
0000 I 003C23 IRCARR 
0000 I 003Qlt> J 
OCOO 1 103C12 NINPUT 
OCOO D 0037M3 W2 

0001 
OCOl 
0001 
0001 
coco 
0000 
ocoo 
ocoo 
OGOO 
0003 

0 
0 
I 
I 
I 
I 

00007* 
000277 
0002M2 
000373 
002776 
003CC0 
003022 
002M66 
C03C17 
ooooco 

1MMG 
22MG 
2eOL 
5M0L 
BLNK 
FORLT 
IE 
1SE0 
JCOMP 
NSEQ 

OCOl 
OCOl 
00C1 
OCCO 
occo 
0LL0 
0000 
OCCM 
alio 
CCCO 

0 
I 
I 
1 
I 
I 

C001M3 
000333 
0G0250 
C030M5 
C03C02 
CJ3C3M 
C0302L 
LLP0P1 
Cu3Jl5 
C03J06 

157G 
235G 
30CL 
5S1F 
CHARS 
I 
1ERR0R 
IWRITE 
K 
NWOSOS 

» 

C01C3 
C0101 
CC131 
CC131 
00131 
C0101 
C 0 13 1 
C0101 
0 C 1D 3 
f. 01CM 

1* 
2 * 
3* 
M* 
5* 
6* 
7* 
P* 
9* 

1C* 

CfOMORD 
SUBROUTINE 

VERSION 2. 
PURPOSE OPOER 
CALL SEQUENCE 

D E S K N E D BY 

COMORDICHPMOD.NOCOMP.INPUTS) 
H I V I ' E O SEPT 5 1975 

COMPONENTS SO THAT MODEL COUATIONS ARE E X P L I C I T 
CMPMOO - ARRAY C0N T ATN1NG NAMES OF MOOEL COMPONENTS 
NOCO-P - NUMBER CF COMPONENTS I N MODEL 
INPUT - INPUT NAME ARPAY WORK SPACE 

J . D . BURROUGHS JULY 1 9 7 5 
I M P L I C I T DOUBLE P R E C I S I O N ( A - 2 ) 
I M P L I C I T INTEGER 1 1 , J , K , L , M , N ) 

L00002 
C000C2 
L0C002 
CC3L02 
C00CO2 
C00002 
C00C02 
C0uC02 
L0UO02 
roooo2 



K l \ 

CD 
O 
CO 
F» 
o 
CO 
o 
CO 

C01CS 
3C16 
C01C7 
CC107 
30110 
rem 
CC11M 
C011M 
00116 
G C U b 
C0116 
L0120 
C0120 
CC123 
CO 123 
rci2s 
:0126 
CC126 
OG130 
00131 
0C132 
C0132 
0C13M 
3C135 
GC1M0 
'C1M3 
I'PlMO 
C01M2 
CC1M3 
C01M3 
:C1M6 
LC1M6 
CC1M7 
CC1M7 
30151 
C0151 
00152 
( C152 
CC15M 
00155 
C0155 
00156 
LC156 
3C161 
L 0161 
0C163 
00163 
0C16M 
0016M 
C0166 
CC170 
: 0 173 
C0171 
C017M 
0C17M 
CC17S 
00177 

11* 
12* 
13* 
1M* 
l
r
* 

11 ♦ 
17* 
l** 
19* 
23* 
21* 
22* 
23* 
2M * 
25* 
26* 
27* 
2C* 
29* 
3C* 
31* 
32* 
33* 
3M* 
35* 
3(, * 
37* 
3P* 
39* 
M:

1
* 

Ml* 
M2* 
M 3 * 
MM * 
MS* 
M6« 
M7* 
MP* 
M9* 
5C* 
51* 
52* 
V* 
5M* 
55* 
56* 
57* 
SP* 
59* 
60* 
6 1* 
62* 
6T* 
6M* 
65* 
66* 
67* 

DOUBLE P R C C I S I 0 
COMMON/CSEO/NSEO.SEOA « 1 T / C I O / 
DIMENSION CMPMODI1 I . I N P U T S I 1 ) 

1 , 1 W 2 ( 2 3 0 ) , W 1 I 2 0 0 J . W 2 I 2 C 0 ) 
E 0 U I V A L C N C C I W 1 , I U 1 ) , I V 2 , T W 2 > 
D A T A I L N K / ' ' / . F O R 
DATA r» IA,7S/12HS 

C > TC ST I F ALL COMPONENTS 
iriNsro.cE .NocoMPir.o TO IOO 

c === = === = = = = ASSIGN srautr'cc N O S . 
C > SCAN ALL MODEL COMPONEN 

DO 85 1=1.NOCOMP 
C > S K I P FORTRAN COMPONENTS 

I F I C M P M O P I I ) . C Q . F O R L T )G0 TO 8 
C > CLT LOCATION COPE 

CALL .
r
l TCOD I 3 .CMPM00C I ) , L O K ) 

i r I L O K . S T . 1 > r , 0 TO 8S 
C > I M C R l M l f l T SEQULNCE N O . 

N S E Q = N S E U ' l 
CALL PUTCOPINSEO.SEOA , I I 

85 C f N T I H U E 
C = = = = = = = = r = = = ZERO CONNECTION ARR 
100 NWORO

C
=M1NC(NOCOMP*NOCOMP/60* 

PO 120 1=1,MWORDS 
120 COM»(«r i I 1=0 .UDO 
C = = = = = = = = = = = = rORM CONNECTION ARR 
C > SCAN MODEL COMPONENTS I 

COMP=FLNK 
DO MCJ I=1,NSEQ 

C > GET COMPONENT NUMBCR 
CALL CETC0DC1,SfOA.ICCMP) 

C > TEST FOP FORTRAN COMPON 
IFICMPMOUIirOMP).EO.rORLT)GO 

C > OCT UUM
B
ER OF INPUTS TO 

CALL CE TCCD I 5 .CMPMOD 11 CO.iP ) ,S1 
C > SKIP COMPONENTS WITH 71 

IF INIrPUT .LE.OGO TO MOO 
C === = === = = = == r.

r
T INPUT LIST FOR 

CALL
 r

EAOMS(7,INPUTS,N1NPUT,I 
COMPS = L>LNK 

C > SCAN INPUTS 
DO 3 0 0 K = l . N 1 N P U T 

C > TEST TO IGNORE STATE I N 
I F I K 0 H S T I M ] N P I l l S I K ) , i r , l , C H A 9 

C > CTT HAMT OF COMPONENT P 
CALL STRMOV(INPUTS IK I ,M , 3 ,COM 

C l f S T TO S K I P PARAMETERS 
I F I C O M P . l Q.<U un )G0 

C > TTST TO S K I P SEARCH F03 
I F I C O M P . r O . C O M P S ) G 0 TO 3JU 
COMPS=COMP 

C = = = = = = = = = = = = SCAN COMPONENTS TO 
0 0 2 0 1 j ; l , \ 'SEQ 
CALL C E T C O O ( J . S E O A , J C O M P I 

C > COMPARL EACH COMPONENT 
IF ( K 0 " 5 T I . (COMP, 1 , 3 .CKPMODIJCO 

2 0 0 CONTINUE 

N INPUTS 
IREAD.IWRITE .IDIAG 
,C0NARR(667),ISCQI20C),IU1I200) 

LT/'FORT 

HAVE SEQUENCE NUMBERS 

TO UNSEOUENCED COMPONENTS 
TS 

COUNT 

AY 
1,60) 

AY 
N CURRENT SEQUENCE 

ENTS 
TO 360 
ITH COMPONENT 

INPUT) 
RO INPUTS 

ITH COMPONENT 
COMP) 

PUTS 
S , l i . E 0 . 0 ) G O TO 300 
R O V I P I N G INPUT 
P t l ) 

TO 3 00 
SEQUENTIAL INPUTS FROM SAME COMPONEN 

LOCATE SEQUENCE NO. OF INPUT 

WITH INPUT COMPONENT 
MP ) ,1) .CQ.OlGO TO 280 

C00C02 
G0CGC2 
COG002 
C00002 
C00C02 
L0LC02 
CO CO 32 
0CCCO2 
C0C032 
L0CC02 
roorc2 
C0U0C6 
C00C06 
CCC01M 
C0C01M 
CCC017 
L0vJ026 
C0G026 
CQC031 
00CU3M 
C0C0M5 
O00CM5 
C0LCM5 
CCCC56 
C3C06S 
COLObS 
C0C0b5 
CO0 067 
L0C07M 
C0UC7M 
CC00 7M 
COOC /M 
C0010M. 
C3010M 
000107 
C00107 
C0C116 
C30116 
CC0121 
000127 
00C12 7 
CCC1M 3 
CP01M3 
C001M 3 
C001M 3 
00C156 
L 0 0 1 5 6 
C0C167 
C0C167 
CO0172 
L0C177 
C03177 
C302CM 
C0020M 
CC020M 
000211 
LOC231 



CD 
O 
co 
O 
1—• 
CO 
o 
I 

CO 

to 

0 0 2 3 1 6 8 * W P I T C I I W R 1 T E , 2 0 1 > C O M P , C M P M O D | I C O M P ) 
0 C 2 0 S 6 9 * 2 0 1 F 0 R M A T I / 5 X , 1 5 H * * * WARNING * ♦ ♦ , 5 X , * C A N " T I D E N T I F Y * , A M , ' AS A 
0 0 2 0 5 7 0 * 1 V A L I D INPUT COMPONENT TO ' . A M / ) 
0 0 2 0 6 7 1 * GO TO 3CC 
0 0 2 C 6 7 2 * C > S f T I J B I T = 1 
0C2C7 7 3 * 2 8 0 CALL I J i I T 1 ( C 0 N A R R , I , J . N S E Q ) 
0 0 2 1 3 7M* 3 0 0 CONTINUE 
0 0 2 1 2 7 !» GO T,0 M0C 
G0212 7t* C ============ FOR FORTRAN COMPONENTS  RECUIRE ALL PRCVlOUS COMPONENTS 
0C213 77* 360 DO 383 J=1,I 
3C216 78* CALL I J'11 T 1 ICON ARR , I , J.NSCO) 
CC.17 79* 380 CCNTIfUE 
0C221 81* MOO CONTINUE 
00.21 81* C ============ LOAD SEOUENCC VECTOR 
CC223 e2* PO M20 I=1,NSEC 
00226 F. 3* M 2 0 I S L O ( l l = I 
0C226 P'l* C === = = = = = = = = = OROER COMPONENTS 
CC230 BS» CALL Of; DE P I NSr Q , I SE 0 , CON ARR ,1 WI , IW2 , ICRROR , I B.IE ) 
CG'231 Pt« IT! ICPR0R.Nr.01G0 TO 600 
00231 87* C > TEST TOR SUCCFSSFUL ORDERING 
OC233 88* NVOROS=NSE0/5*l 
0C233 8S* C ============ SAVE COPY OF SEQUENCE ARRAY 
OP23M 9C* PO 500 l=l,MwORDS 
30237 91* Will )=SCCAlI> 
C02M0 92* 500 CONTINUE 
CC2Mj 9.* C > SrT REARRANGEMENT COUNTER 
CC2M2 "5M* IPEARR = T 
0C2M2 95* C > SCAN CONPONENTS 
002M3 96* DC SMC I=1,NSEC 
CC2M3 97* C > TEST IF SEQUENCE HAS BEEN MOOIFIED 
CC2M6 98* inisroi] ).FO.I )G0 TO 5M0 
CC2M6 99* C > INCREMENT REARRANGEMENT COUNTER 
CCr53 103* IPC ARP = I UZ A RR» 1 
0P250 101* C > GrT COMPONENT MUM.rCR 
C02S1 102* CALL TETC00 (ISE0(1 ),W1,JCOMP) 
00251 103* C > SAVE COMPONENT NAMES OF THOSE COMPONENTS WHOSE SEoUENCE HAS 
00252 10M* W2IIREARR)=CMPMOD(JCOMP) 
00253 10** CALL FUTCOU 11,SCOA,JCOMP) 
0C25M 106* SMO CONTINUE 
OC25M 107* C > TEST IF RE ARR ANTfME NT OCCURED 
00256 IOC* IF ( IREARR.LE.OIPETURN 
00260 109* WRITE(IWPITE,551)IU2I I) ,1 = 1 .IREARR) 
00206 11C* 551 F0RMATI/5X,1MH**« NOTICE ***,5X,'THE SEOUENCE OF THE FOLLOWING COH 
00266 111* IPONCNTS HAS eCEN ALTERED TO FORM AN EXPLICIT MODELV/20I2X,AM)//) 
0C267 112* RETURN 
00267 113* C =========== SCAN COMPONENTS THAT CAUSED IMPLICIT LOOP 
03270 11M* 600 J=0 
0C271 115* DO 620 I=IB,IE 
0P27M 116* CALL F>£ TCOD I IU2 11 ) , SCOA ,JCOHP ) 
00275 117* J=J«1 
0 0 2 7 5 I I P * C > SAVE NAMES OF COMPONENTS I N I M P L I C I T LOOP 
0 C 2 7 6 1 1 9 * w i I J ) = C M P M O O I J C O M P ) 
OC<:77 1 2 0 * 6 2 0 CCNTP.UE 
C C 3 3 1 1 2 1 * WP1Tt I I U R I T T , 6 2 1 > ( W i l l ) , 1 = 1 , J ) 
0 T 3 o 7 1 2 2 * 6 2 1 F 0 R M A T I / 5 X , 1 5 H * * * WARNING » * * , 5 X , ' T H E FOLLOWING COMPONENTS FORM AN 
C03C7 1 2 3 * 1 I M P L I C I T LOOP. MODEL RESULTS W I L L BE INVAL I D . V / 2 0 I 2 X , AM ) / / ) 
0 0 3 1 0 12M* RETURN 
3 0 3 1 1 1 2 5 * END 8 COMORD » » * ♦ » ♦ • • • ♦ ♦ ♦ » * • * ♦ * ♦ ♦ ♦ * ♦ * ♦ ♦ * » ♦ 

OOC231 
C3C?M0 
C0C2M0 
L0C2M0 
C0C2MC 
C0C2M2 
L C C 2 5 2 
1 3 0 2 5 2 
C 0 0 2 S 2 
C0C2SM 
r C ^ 2 6 0 
TOC272 
CO0272 
C 3 C 2 7 2 
C3C272 
C 0 C 2 7 7 
L O u 2 7 7 
C O C ' 3 3 
C 0 0 3 1 5 
C 0 0 3 1 5 
C 0 0 3 1 7 
C 0 C 3 1 7 
OCL'32 6 
COO 333 
C 0 C 3 I S 
0 0 0 3 3 5 
L 3 C 3 3 5 
0 0 0 3 3 5 
C0C3M 1 
L003M I 
COuJ- i 1 
CQ03M 1 
C003MM 
C003MM 
C003M 7 
C0C3M7 
P 0 C 3 6 3 
L 0 3 3 6 5 
C 0 J 3 7 M 
GCC37M 
C0O37M 
C 0 C M 3 2 
L0CM16 
C0CM16 
E0i ,M16 
C0GM16 
L0CM22 
LC0M22 
C0CM30 
COOMM 1 
OOOMM 1 
CCGMMS 
C0CM5C 
COCMSC 
COCMt M 
CPuUbM 
C00M6M 
00CS2M 

http://ICPR0R.Nr.01G0
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SUBROUTINE CONNCT ENTRY POINT 000756 

STORAGE USED CODEH> C01013; OATAIO) 000125; BLANK C0MM0NI2) COOOCO 

COMMON RLOCKS 

3303 CIO 000003 

EXTERNAL REFERENCES IBLOCK, NAME) 

DCCM 
ones 
0306 
0307 
0013 
C011 
C012 
3013 
001M 
om* 
3016 

KCSTR 
S T » * 0 V 
CETfOO 
HL INE 
V L I r . E 
PUTT 
SNOOD* 
NU

r
>UJ 

M O U 
K 1 0 2 * 
NE RR3» 

STORAGE ASSIGNMENT I B L O C K , T Y P E , R E L A T I V E L O C A T I O N , NAME) 

once 
3:01 
0331 
OCOl 
OOCO 
0300 
0330 

GCC03M 
CC0207 
0CC25M 
CCC677 
03

n
C60 

COCCOO 
OCCCIM 

loir 
135L 
2M0L 
333G 
M21F 
Bl NK 
IPS 

OCOO I '.CPC07 I'iLTN 
JCCO I 0CCC17 ITC 
0000 I CCPC22 LIN 

0001 
0001 
3001 
0 301 
O'Ol 
oroo 
ocoo 

030120 
000223 
000275 
030375 
030610 
0C0OC6 
0C0012 

120L 
1M0L 
26CL 
3M0L 
MMDL 
I 
I LIN 

o c o o 1 r o o o n I P A G E 
or on 1 0C0020 ITL 
OOCO I 0000C5 LOCCOL 

0 0 0 1 
0 0 0 1 
0 0 0 1 
OCOl 
0 0 0 1 
ocoo 
0000 

000053 
P00236 
P00310 
O00M22 
000616 
000023 
000010 

121G 
160L 
280L 
360L 
503L 
ICO 
1L0C 

0000 I 000C16 IRCOL 
0003 I 030001 IWRITE 
0000 I OOOOOM LOCLIN 

0001 
0001 
0001 
OCOl 
0001 
OCCO 
OCOO 

000062 
0002M7 
000321 
C00MM6 
00C7M1 

I 003013 
I 000015 

127G 
20CL 
300L 
MCOL 
SMOL 
ICOL 
1NC0L 

0003 OQOCCO IREAD 
OCOO I 000026 K 
OCOO 0 000C2M PAG 

OCOO 
OCOl 
CC01 
CC01 
OCCO 
0CC3 
OCCO 
OCCO 
OCCM 

0 
I 

I 
I 

CCC027 
C0C270 
L003M7 
C00M63 
C30002 
COG002 
CU007M 
C00021 
COOOCO 

13F 
22CL 
320L 
M2CL 
ASTPSK 
1PI AG 
INJPI 
IPLIN 
KOMSTR 

co 
o 
► — » 
CO 
o 
I 
CO 

PC1C0 
30101 
30101 
00101 
00101 
uClOl 
wOlOl 
uOlOl 
CC1C1 
C0101 
30131 
00101 

1* 
2* 
3* 
M * 
5* 
6* 
7* 
8* 
9* 
in* 
ii* 
12* 

CCONNCT 

C 
C 
C 
c 
c 
c 
c 
c 
c 

SUBROUTINE CONNCT IPAGE, NP A GE,L OK, INPUT S.NOIN ,COMT AB,NOCOM.P > 
VERSION 2. REVISED DEC 15 1975 
PURPOSE FORM CONNECTING LINE BETWEEN TWO SPECIFIED COMPONENT 

SYMBOLS AND LAPEL IPPUTS 
CALL SEQUENCE PAGE  13X56 ARRAY CONTAINING UOLLORITH 

REPRESENTATION OF A PAGE 
NPAGC  CURPLNT PAGE NO. 
LOK  LOCATION OF SYMBOL TO WHICH LINE IS 

TO BE DUAWN 
INPUTS  ARRAY OF ISPUT QUANTITY NAMES 
NOIN  NO. OF INPUT QUANTITY NAMES 

C00016 
C0GC16 
C0UC16 
CO CO 16 
C0C016 
C0G016 
CCCC16 
OCC016 
C0CC16 
CCCC16 
C0C016 
C00C16 



CD 
O 
co 
t» 
CD 
*-* 
CD 
O 
1 
CO 

8 

C0101 
C0101 
C01C1 
00133 
C013M 
JCIGS 
3C1C6 
CC13 7 
•30113 
C0112 
30112 
GO M M 
Q011M 
C0115 
roii6 
^ C12S 
GC12S 
C3126 
00131 
CC133 
00135 
00136 
0C1M2 
0C1M2 
P.C1M2 
C01M3 
G01M3 
001MM 
C01MM 
C01M5 
TO IMS 
3C1M6 
301M6 
00150 
CC153 
CC151 
30152 
00152 
C0153 
30 ISM 
0C15M 
0C156 
0C156 
00161 
C0161 
00163 
0C16M 
•JC16S 
00166 
CC167 
00167 
C0170 
CC171 
30172 
CC173 
OC173 
0017M 

13* 
1M* 
15* 
16* 
17* 
1R* 
19* 
20* 
21* 
22* 
23* 
2M* 
25* 
26* 
27* 
28* 
29* 
33* 
31* 
32* 
33* 
3M* 
35* 
36* 
37* 
38* 
3"* 
M3* 
M 1* 
M2* 
M3* 
MM* 
MS* 
M£* 
M7* 
M8* 
M9* 
50* 
£1* 
52* 
53* 
5M* 
55* 
56* 
57* 
58* 
59* 
6'* 
61* 
62* 
63* 
6M* 
65* 
6 6* 
67* 
68* 
69* 

C 
c 
C 

c ■ 

c ■ 

13 
C ■ 

100 

101 

c 
c 
120 
C — 

C 

C 

c • 

C 

C 

C 
130 
C 
135 

C 
1M0 

C 
160 

C0MTAD  TABLE OF ALL COMPONENT NAMES AND 0 0 0 C 1 6 
THEIR LOCATIONS CGC016 

NOCOMP - N O . OF COMPONENTS C 0 0 0 1 6 
I M P L I C I T DOUBLE P P E C I S I O N I A  7 ) C 0 C T 1 6 
I M P L I C I T TNTEGCR 11 , J , K , L , H , N ) CCC016 
OOUFLC P R E C I S I O N INPUTS COCOlb 

CCHPON/CIO/IRCAP.IWRITC , 1 0 I AG Cr<uC16 
DIMENSION P A G E ( 1 3 , 5 6 ) . I N P U T S ! 1 ) , C 0 M T A B | 1 ) LCCC16 
DATA PLNK / 1 2 H / L O 0 O I 6 
OATA ASTPSK / 1 2 H * * * * * * / / C 9 C 0 1 6 

 > R E C E I V I N G COMPONENT LOCATION L I M E N O . L 0 0 0 1 6 
L 0 C L I N = 7 * t ( L O K  1 I / m i «M L P 0 0 1 6 

 > R E C E I V I N G COMPONENT LOCATION C O L . N O . r O C C 1 6 
L P C C O L = ( M f p ( L O K  1 , 1 3 ) ♦ 1 1 * 1 3  6 1 0 0 0 2 6 
i r ( I D T A G . C Q . 3 0 ) W R I T E ( I W P I T E , 1 3 M I N P U T S l I ) , I = l , N O I N ) C.CCC35 
F O R M A T ! ' C O M N r i  l N P U I S ' / l 1 X . 6 A 1 0 ) ) C0CCo2 

•  > SCAN COMPONENTS L I S T TO LOCATE INPUT COMP. 0CCC62 
PO l C

r
. I = 1,N0C0MP C 0 C 0 o 2 

I F I K G M S T R I I N P U T S . M , M , C O M T A f l | I 1.1 ) . E O . O J G O TO 1 2 0 0 0 0 C 6 2 
CONTINUT C 0 0 1 0 0 
CALL STRMOV ( I N P U T S , M . M . I N L I N , 1) P 0 0 1 0 0 
W r i T E U W R I T r . l O l l T N L I N . l O K C 0 C 1 0 7 
F O R M A T I / 5 X . 3 2 H * ♦ ♦ WARNING * ♦ » CAN"T LOCATE . A M , C 0 0 1 1 6 

1 ' AS AN INPUT COMPONENT To LOCATION * , I M ) C 0 C 1 1 6 
— > RETURN I F INPUT COMPONENT I S N " T I N COM TAB L I S T L 0 C 1 1 6 

GO TO 5M0 ' C 0 C 1 1 6 
—> GET LOCATION OF INPUT COMPONENT L 0 0 1 1 6 

CALL T E T C 0 D I 3 . C 0 M T A B I I » , I L O C ) C0C12C 
— > DF.TERMINE PAGE OT INPUT COMPONENT L C 0 1 2 0 

I P A G E = I I L O C / 1 0 0 ) * 1 0 3 C 0 0 1 3 1 
—> COMPARE INPUT COMP. PAGE TO CURPENT PAGE E C C 1 3 1 

I F ! I P A G T . N E . N P A T E ) C 0 TO M20 CCC136 
  > CO'.VERT GENERAL PAGE LOC TO LOCAL PAGE LOC 0 0 0 1 3 6 

I L 6 C = I L 0 C  1 P A G E r P C l M O 
— > C A L f . L O C . L I N l AND COL. N O . FOR I N P U T COMPONENT 0001MO 

I L I N = 7 » 1 I I L O C  1 1 / 1 0 ) ' H „CC1M3 
lCOL = t M O n ( l l O C  l , 1 0 ) « l > * 1 3  6 COG 152 

TEST FOP INPUTS FROM DOWNSTREAM COMP. C 0 C 1 5 2 
I 0 S = C 0 3 0 ) 6 1 
I F I K O M S T R I I N P I I T S . f i , 1 I B L N K , 1 ) . N E . 0 ) I D S = 1 E 0 C I 6 2 

  > TEST I F R E C E I V I N G C 0 1 P . AND INPUT COMP. ARE ON SAME L I N E C C 0 1 6 2 
I F I 1 L I N  L O C L I N ) 2 0 P , 1 3 0 , 2 2 0 C 0 C 1 7 5 

— > SAME L I N E . TEST I F LEFT OR RIGHT 0 0 0 1 7 5 
I F I I C O L . C E . L O C C O L I GO TO 1M0 1 0 0 2 0 2 

— > SAME t l N E AND INPUT I S TO LEFT COG202 
I N C 0 L = I C 0 L ' 6 0 0 0 2 3 7 
1RCOL=LOCCOLS ' C 0 C 2 1 1 
I T C = I P C 0 l  7 C0C21M 
I T L = 2  L C C L 1 N C0C216 
GO TO 160 C 0 C 2 2 1 

  > SAME L I N E AND INPUT I S TO RIGHT C 0 L 2 2 1 
l r ' C 0 L = i r O L  5 CCC223 
IPC0L=L0CC01«6 CCC225 
ITC=l

r
;COL«l COC2J0 

1 T L = 1 0 C L I N * 2 C 0 C 2 3 2 
~ > ADD H 0 R I 2 0 N T A L L I N E C 0 0 2 3 2 

I F I I D S . N E . O I G O TO 5 0 0 C0U236 
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\M 
O 

CD 
CO 

o 
1—• 
CO 
o 
CO 

L0176 
00177 
CO 177 
00200 
OC200 
00203 
0020M 
00235 
00206 
00207 
CC207 
00210 
PC210 
0C213 
0C21M 
CC215 
0C216 
0C216 
0 G 2 1 7 
0C221 
0C222 
0CI22 
00^23 
00225 
CC226 
00227 
00230 
002 31 
CC232 
0T233 
0023M 
00235 
00235 
C0236 
0C2MC 
C02M1 
0P2M2 
0C2M3 
C02MM 
G02MS 
00.M6 
002M7 
00253 
OC250 
CC2S1 
0C253 
C025M 
00255 
0C256 
00257 
00260 
00261 
00262 
00263 
0C263 
0C2LM 
0C266 

70* 
71* 
72* 
73* 
7M* 
75* 
76* 
77* 
7B* 
79* 
8C* 
81* 
82* 
«3» 
8M* 
8 5* 
81* 
87* 
88* 
89* 
90* 
91* 
92* 
93* 
9M* 
95* 
96* 
97* 
98* 
99* 
100* 
101* 
132* 
1'J3* 
1CM* 
135* 
1C6* 
107* 
10P* 
109* 
11C* 
111* 
112* 
113* 
114* 
115* 
116* 
117* 
116* 
119* 
12C* 
121* 
122* 
123* 
12M* 
12

c
. ♦ 

12 t* 

c  
200 
C — 
2M0 

C 
220 
C 
26C 

C ■ 
2H0 

C • 
300 

c 
32C 

C 

3M0 

C 
360 

CALL HLINEIPAGE,ILIN.INC0L,IRC0L> 
GO TO 500 

> INPUT IS AB0VC. TEST IF LEFT OR RIGHT 
1FI1C0L10CC0L1300,2MP,320 

> A
r
0VE ANO SAME COLUMN 

INLIN=ILIN*3 
IRLIN=LCCLINM 
ITC=l('CrOL«3 
1TL = I - I I ; I I N 
GO TO 2P3 

 > INPUT I S 8 E L 0 W . TEST I F LEFT OR RIGHT 
I F ! l C r L  L P C C 0 L ) 3 M 0 , 2 6 0 , 3 6 0 

 > EELPU AND SAME COLUMN 
I N L I N = I L I N  q 
I T L I N = L 0 C L I N « 3 
! T C = L 0 C C r L  8 
I T L = ]<U 1 N » l 

— > AM) VER T IC AL L I N E 
I F I I D I . M E . O I G O TO 5 0 0 

CALL V L I N E I P A G E , I C O L . I N L I N , I R L I N ) 
GO TO SOU 

— > INF (IT I S I N UPPER LEFT QUAD. 
I F I H i < . M . C ) G 0 TO 135 
L 1N = I L1 N ♦ 1 
I N C O L = 1 C O L * 6 
I R C 0 L = L 0 r C 0 L  l 
I C 0 = I f C O L 
I N L I N = L I N 
I T L I N r L O C L I N  M 
I TC = L ' ) C C 0 L  9 
1 T L = 1  I R L T N 

GO TO MOO 
  > INPUT I S I N UPPER 

I F I I O S . N t . C ) G O TO 2M0 
L I N = L O C L I N  l 
I N C O L = I C O L  l 
I P C 0 l = L 0 r C 0 L « 6 
ICC. = INCOL 
IKL I N = 1 L I N * 3 
I P L 1 N : L I N 
1 1 C = L G C C 0 L « 7 
I T L = l  i n L I N 
GO TO MOO 

  > INPUT I S I N LOWER 
I F I I P S . N f . C I G O TO 2 6 0 
L I N = L 0 C L 1 N * 1 
I N C 0 L = I C 0 L * 1 
I R C 0 L = L 0 c C 0 L  5 
I C 0 = I ' .C0L 
I r L I l i r l L l N  M 
TRL I N  I I N 
n c = iP to i 6 
I TL = 1 ' I 1 N « 1 
GO TO MOO 

— > INPUT I S I N LOWER 
I T I l O S . N L . O I G O TO 1MD 
L 1N = 1 L I N  1 

RIGHT QUAD. 

LEFT QUAO. 

RIGHT QUAD. 

0 0 0 2 3 7 
0 0 0 2 M 5 
CPC2M5 
L002M 7 
C002M7 
C0C25M 
C0C256 
GCC261 
0PG26M 
0 0 0 2 6 6 
C0G266 
CCC27C 
C0C?7C 
C 0 ; , 2 7 5 
L C C 2 7 7 
C 0 o 3 3 2 
C O L . 3 0 5 
COC305 
C 0 i j 3 1 0 
G C C 3 ) 1 
CCC317 
C 0 0 3 1 7 
1 0 0 3 2 1 
C 3 C 3 2 2 
CCC325 
C0033C 
0 0 0 3 3 3 
C0323M 
C O O ' J S 
0CC3MC 
C0C3M 3 
OOC3M5 
00C3M 5 
COL3M7 
L O C 3 5 0 
COC353 
CPC3S6 
LOO 3 6 1 
COG3c2 
C U 0 3 6 5 
1 0 0 3 6 6 
CCO371 
L 0 0 3 7 3 
COC37J 
COi .375 
OPC376 
CCCtO 1 
C O C M O M 
CJCM37 
OCCM1C 
0 0 0 M 1 3 
L C C M l i . 
CCCM16 
C03M23 
0 0 0 4 2 C 
G0LM2 2 
1 0 u M 2 3 



o 
co 
E» 
O 
CO 
o 
co 

oc. 
C C 2 7 3 
C 0 2 7 1 
OC272 
C 0 2 7 3 
0G«.7M 
0 0 ^ 7 5 
CC27S 
0 0 2 7 6 
0 0 2 7 6 
0 C 2 7 7 
30 303 
CC30J 
00333 
3 C 3 J 1 
CO 331 
0 G I C 3 
C030M 
CC3US 
L 0 3 0 5 
0 G 3 3 6 
00 337 
J C 3 1 2 
CC313 
CC31M 
C 0 3 1 S 
0 0 3 1 6 
0 0 3 1 6 
L C 3 1 T 
0 0 3 2 3 
0 0 3 2 1 
C C 3 2 1 
C 0 3 2 3 
f. 0 3 2 5 
C 0 3 2 5 
0 C 3 2 7 
0 0 3 2 7 
0 0 3 3 3 
0 0 3 3 0 
C 0 3 3 2 
0 0 3 3 2 
GC33S 
3 C 3 3 5 
C 0 3 3 7 
3 0 3 3 7 
0C3M0 
0G3M1 
0C3M3 
0C3MM 
0 0 3 M 5 

1 2 7 * 
1 2 8 * 
1 2 9 * 
1 3 3 * 
1 3 1 * 
1 3 2 * 
1 3 3 * 
1 3M ♦ 
1 3 b * 
1 J6» 
13 ;* 
1 1 F * 
1 3 9 * 
1M  ♦ 
1M 1 * 
1M2* 
1M3* 
1MM* 
1M5* 
IMG* 
1M7* 
I M P * 
1M9* 
I S C * 
1 5 1 * 
1 5 ? * 
1 5 3 * 
15M* 
ir.s* 
1 5 ( * 
1 5 7 * 
1 5 8 * 
I S O * 
16C* 
1 6 1 * 
1 6 2 * 
1 6 3 * 
16M* 
1 6 5 * 
U t * 
1 6 7 * 
1 6 8 * 
1 6 9 * 
1 7 0 * 
1 7 1 * 
1 7 2 * 
1 7 3 * 
17M* 
1 7 5 * 
1 7 6 * 

C 

MOO 
C 

C -

C -

M?0 
C 

I N C 0 L = I C O L  5 
I R C O L = L 0 C C O L * l 
I C 0 = I R C 0 L 
I N L I N = L 1 N 
I R L I H = L 0 C L I N * 3 
!TC = i r < C 0 L ' 2 
I T L = I P L T N * 1 

— > r 0 3 VER T IC AL L U ' C SEGMENT 
CALL VI IfJE (PAGE , I C 0 , I N L I N . I R L I N ) 

  > APD HORIZONTAL L I N E SE5"CNT 
CALL ) L I N E ( P A G E , L I N . 1 N C 0 L , I R C O L ) 
GO TO 5 3 3 

  > I r . r U T I S FROH ANOTHER PAGE 
TEST TO PREVENT OFF PAGE SYMBOL FROM F A L L I N G OFF PAGE 

l F I L 0 r L l N « 7 . G T . 5 6 . O R . L O C C O L  1 6 . L T . l ) G O TO MM 0 

1 2 1 

MMO 

C - ■ 
500 

C  

c 

c — 

c --

c --

c  

C  

5 2 0 
5M0 

> O C M R A T E EXTERNAL P'GC SYMBOL 
CALL P U I I ( P A C E ( 1 , 1 O C L I N * 3 ) . L 3 C C 0 L  5 , 1 2 H / 
CALL PUT T I P A G C I 1 ,1 OTLIH«M > . L O C C O L  7 , l H / > 
CALL I 1 R M 0 V I A S I R S K , 1 , 7 , P A G L I 1 , L 0 C L I H « 5 > . L O C C C L  1 5 ) 

   > PLACE EXTERNAL TAGE NO. I N EXTERNAL PAGE SYMBOL 
IPAGE =IPAGE / I C O 
C»COPn< ,M2 1,PAG ) I PAGE 
FOf MATt !U«PAGE , T 2 , 1 H * ) 
C f L L r ! P M 0 V ( P A G , l , e , P A G r t l , L 0 C l I N » 6 ) , L O C C O L  1 6 ) 
CALL S 1 R M 0 V I A S T R S K , 1 , 6 , P A G C ( 1 , L 0 C L I N * 7 ) . L O C C C L  1 5 ) 
I T C = L 0 C C G L  1 6 
I T L = L O C L l N « f l 

> APD TEXT TO INPUT L I N E 
K = 1 5 i r t i ( 1 , 1 TL) 
I T L = I A l ! S I M L ) 
I T I N 0 1 N . L T . 1 I G O TO 5M0 

PREVENT LABELS FROM F A L L I N G OFF S I D E S OF PAGE 
I T ! I T C . L T . l ) I T C = 1 
I F { 1 T C . G T . 1 2 3 I I T C = 1 2 3 

I T S ! FOR LABCLS GOING 
I P S = I T L * K * ( N 0 1 N  1 ) 

REVERSE D I R E C T I O N OF COLUMN 
i r i l O S . L T . l . O R . I D S . G T . 5 6 ) K =  K 

> SCAN INPUTS FROM INPUT COMP. 
0 0 52C 1 = 1 , N 0 1 N 

TEST TO ASSURE THAT LABCLS STAY ON PAGE 
I F I l T l . L T . l . 0 R . I T L . G T . 5 6 ) G 0 TO 5M0 

> ADO INPUT NAMES TO PAGE 
CALL S i n M . 0 V l I N P U T S ( I ) , l , 7 . P A 3 E ( l , I T L ) , I T C ) 

> INCREMENT PRINT L I N E EITHER UP OR OOWN 
I T L = I T L ' K 
CONTINUE 
NCIN=D 
RETURN 
END 3 CONNCT * * ♦ » » * ♦ * » * » ♦ ♦ ♦ ♦ ♦ ♦ * * * * * ♦ ♦ ♦ 

OFF TOP OR BOTTOM OF PA6E 
TO PREVENT LOSS OF LABELS 

C0CM26 
OO0M31 
DP0M3M 
00CM35 
000M36 
C3CMM 1 
CCCMM 3 
C O ^ M M 3 
C C M"< 6 
C 3 0 M M 6 
CO CM 5 3 
O O u M t . 1 
0 C C M 6 1 

r. r c 'i c i 
r c c i h 3 
10 0 ' ib 3 
0 P C 5 3 2 
COU523 
OOOS33 
C 0 0 5 3 3 
0COSM7 
C P l i

r 53 
C3C5G2 
L 0 u S 6 2 
CCCS?b 
C O C t l 0 
r 0 c 6 1 2 
C 3 0 ( 1 2 
00 36 16 
CCC621 
C 0 0 6 ? 3 
LCO< 2 3 
C O O f 2 7 
iOCbM 0 
C006M 0 
0 0 3 6 M 6 
0 0 0 L M 6 
C 0 C 6 5 2 
C 0 u 6 5 2 
C 0 C 6 7 7 
0 0 0 6 7 7 
CO 0 6 7 7 
0OC677 
0 3 0 7 1 5 
PC07 15 
C C 0 7 3 3 
0G07M1 
C007M1 
C0C7M 1 
CC1C12 

W 



M A I N PROGRAM EASY 

STORAGE USED C O D E I l ) 0 0 1 1 3 6 ; O A T A I O ) 0 0 2 1 M 6 ; BLANK C 0 M M 0 N I 2 ) 0 0 0 0 0 0 

COM-ON PLOCKS 

U 0 0 3 
OOCM 
C3C5 
3 9 0 6 
0 3 0 7 
3 0 1 0 
3 P 1 1 
0 3 1 2 
J 3 1 3 

C I O 
COPOCR 
C T I T L E 
CSFQ 
CTAB 
c o r i N P 
CCCOUl 
CCCCRI 
CC'C 

0 0 0 0 0 3 -
C 0 0 3 0 3 
C3Q016 
C 0 C 1 2 1 
0 0 C 3 U 
C301MM 
C0C1MM 
Cn31MM 
0 0 0 0 1 1 

EXTERNAL REFERENCES { B L O C K , NAME) 

001M 
0 0 1 5 
0 0 1 6 
0 3 1 7 
0 0 2 0 
0 0 2 1 
0 0 7 2 
C 0 2 3 
332M 
3C25 
3 0 2 6 
0 3 2 7 
0 0 3 3 
0 0 3 1 
0 0 3 2 
00 33 
3C3M 
3 0 3 5 
0 0 3 6 
0 3 3 7 
OTMO 
00M1 
COM2 
00M3 
03MM 

REAOMS 
NXTFH 
LCMPH 
STRMOV 
KGMSTR 
TUTCOD 
NGMERC 
f.E WCOM 
PCPOUB 
1 I .C01 
V.f TIMS 
E f.PMOO 
SCHEMA 
L I C T S C 
M ' U P l 
HWPU* 
N I 0 2 * 
Ktim 
NRPUt 
M 0 3 i 
r i o n 
w i P r, 2 % 
NREWl 
NWEF* 
T.STOP* 

11F 
1 2 2 1 T 
23CCL 
3 0 0 L 
328L 
MC1F 

OCOl 
OCOl 
OCCO 
C O O 
OCOl 
OCOl 

COOM7 0 
C J n 5 M 7 
0 0 1 3 1 1 
C0061M 
C0C26M 
L C n 3 5 5 

110CL 
1M0CL 
2 0 1 F 
3 0 0 T L 
3 3 0 1 
M 1 CL 

STORAGE ASSIGNMENT I M L O C K , T Y P E , R E L A T I V E L O C A T I O N , NAME) 
CD 
O 
CO 

-P* 
O 
i—" 
CO o 
I 

CO 

oCOl 
OOCO 
C ^ O l 
JPC3 
C0D1 
OCCO 

0 E 0 C 6 6 
0 0 1 352 
CCCC60 
L L 1 3 1 7 
C00M35 
CC1 333 

1 0 0 L 
1 1 0 1 F 
1M3G 
2 0 5 F 
3 P 6 0 
3 3 5 F 

OCOl 
C0C1 
CC01 
OCOO 
C001 
oro i 

0 0 0 M 5 6 
0 0 3 5 10 
0 0 0 1 2 7 
00132M 
0 0 0 1 6 1 
3 C 0 3 0 1 

1 P 0 0 L 
1 2 0 3 L 
16MG 
2C7F 
3 2 0 L 
M30L 

0 0 0 0 
0 0 0 1 
0 0 0 1 
3 0 0 1 
0 0 0 1 
CCC1 

0 0 1 3 1 0 
0 0 0 5 3 5 
00C1MM 
0 0 0 2 3 7 
C 0 0 2 2 1 
OOCGSO 

1 0 1 F 
12 21L 
17MG 
216G 
32 5L 
MOLCL 

0 0 0 0 
OCOO 
OCOl 
0 0 0 1 
OCOl 
0 0 0 0 

0 0 1 2 7 5 
0 0 1 3 6 6 
0 0 0 5 7 3 
00C15M 
0 0 0 2 6 C 
00 13S3 



CD 
O 
CO 

P» 
CD 

CO 
CD 
I 

CO 

0001 
0CC1 
0001 
00P1 
JOOO 
3000 
0000 
0300 
3300 
00 13 
OOCO 
OCCO 
3300 
03CM 
e c u 
0CC7 

P 
0 
I 
T 
I 
I 
P 
I 
1 
1 
0 
0 

0C0331 
CG072M 
C01C21 
0C1C67 
C0OO22 
C01271 
C01253 
301252 
CC1236 
cc:co7 
CuCOOO 
I.C1263 
CC123M 
ccrooc 
ccoooo 
rcoooi 

M2CL 
520PL 
SPO^L 
6200L 
CMMNDS 
DCOMNM 
I 
ICPMAX 
1PUNCH 
1XCC 
LOC NO 
NFWC 
NOCOHP 
N"X 
OfCUTP 
T A P NA H 

0001 
0001 
or.oi 
0001 
oroo 
ocoo 
orcc 
C"C0 
0
r
03 

0033 
0P13 
o n 3 
001 3 
onc6 
DPGO 
0C05 

P 
0 
I 
I 
I 
I 
I 
I 
I 
I 
D 
D 

000361 
000736 
001023 
001100 
DOOM 1M 
001250 
0012M J 
CC1273 
000303 
0012M6 
CCC305 
PC0CC2 
noccoi 
COOCCO 
001255 
000300 

50CL 
5300L 
630PL 
62231 
CMPMOD 
DCPMAX 
ICMHAX 
IOCOMP 
1PEAP 
118 
LOCOC 
NOC 
NOCOUT 
NSEO 
PHRS 
TITLE 

0001 
0001 
0000 
0301 
OCOO 
0000 
0000 
0CO3 
0003 
3000 
OOPP 
001 3 
000M 
3000 
0006 

D 
D 
I 
I 
I 
I 
I 
I 
I 
I 
D 

000701 
000750 
001M35 
001123 
001MM0 
000100 
c a 1 M M 0 
000032 
001235 
3012M7 
00126M 
OJCCOM 
000002 
00 1257 
00C001 

500CL 
5MC0L 
6161F 
62 60L 
CMPNTS 
DlNPUT 
ICMPNT 
IP TAG 
1 TASK 
I 7 
LT ASK 
NOCCR 
NOP 
NT ASK 
SEQA 

0001 
0001 
0001 
orci 
0000 
OOOC 
0000 
OOCO 
0013 
OOCO 
COPO 
0C13 
0C07 
0012 
OOCO 

D 
n 
0 
I 

I 
I 
T 
I 
D 
D 

00C712 
001007 
0010MM 
001 125 
001260 
U002M6 
C00002 
00125M 
003010 
001265 
001266 
0001C0 
000000 
oor.coo 
00C360 

S100L 
5M20L 
61701 
63CCL 
COMP 
OOUT 
ICOM 
1NDE X 
IUOC 
J 
KOINPT 
NOC IN 
NOT AB 
OCCRIT 
SOURCE 

0001 
OCCO 
LOGO 
OCOO 
OCCO 
OCCO 
OCCO 
0013 
UCC3 
oc;o 
coco 
0013 
0C3M 
OCIC 
OCCO 

D 
D 
0 
I 
I 
I 
I 
I 
I 
I 
D 
0 

CO 0101 
001 M 1 3 
C01M36 
CC123T 
CC12MM 
C012M2 
C01262 
C0 0C0 6 
0JPC91 
coooro 
CO 1267 
C0P303 
rcoooi 
COOOOC 
C01273 

5201 
5M21F 
6181F 
PINK 
CRHIIND 
FORLT 
1CCMP 
IOCAN 
IWRITE 
K0M5TR 
ur our 
NOCMOO 
NOV 
OCIf.PT 
TftBOIM 

3C100 
30100 
0C10J 
CC103 
CC103 
n
Cl03 
(C1C3 
:ci:o 
00133 
"0103 
30100 
CC130 
30133 
3C133 
C01C0 
C0103 
LC100 
00133 
3C133 
rcion 
C0100 
CO 133 
:oic3 
00133 
CO 130 
CC1C0 
33 130 
"0130 
C0103 
CGI 33 
0100 
roiw3 
LC103 
1C103 
1C133 
CCIOO 
C0130 

1* 
2* 
3* 
M» 
5* 
C* 
7* 
P* 
9* 
IC* 
11* 
12* 
1 .'♦ 
1M* 
15* 
If * 
17* 
It* 
1«5» 
20* 
21* 
22* 
23* 
2M» 
2S» 
21* 
2 J* 
2P* 
29* 
3: * 
31* 
32* 
33* 
3M* 
35* 
36* 
37* 

C 
C 
C 
C 
c 
c 
C 
c 
c 
C 
c 
C 
c 
c 
c 
C 
c 
C 
C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

CEASY 
PROGRAM EASY I I N P U T = 100,OUTPUT = 1 0 0 , T A P E 5 = I N P U T , T A P E 6 = 0 U T P U T 

1 .TAPE 7 = 1 CO,TAPE 8 = I CO,TAPE 9 = 1 0 0 , T A P F l 0 = 1 0 0 , T A P E 1 1 = 1 0 0 , T A p E 1 2 = 1 0 0 , 
2 T A P E M = 1 C 0 , T A P E 7 8 = 1 0 C , P U N C H = 1 0 0 , T A P F 3 = P U N C H ) 

VERSION 2 . 1 RCVISEO OCT 15 1 9 7 6 
PURPOSE TO GENERATE FORTRAN SOURCE OF ECS MOOEL I N THE 

FORM REOUTRFD BY THE NONSIM PROGRAM. 
L I M I T A T I O N S ARRAY DIMENSIONS IMPOSE THE FOLLOWING L I M I T S 

L I M I T E D QUANTITY CURRENT VALUE ARRAYS IMPOSING THE L l 

STANDARO COMPONENTS 
■t » 

S T D . COMPONENTS PER MOOEL 
I 8 
8 8 
« 8 
■ I 
C 8 
I I 
e s 

INPUTS FOR ANY STD. COMP. 
• a 

OUTPUTS FOR ANY STD. COMP. 
* B 

TABLES PER STO. COMP. 
TABLES PER MODEL 

OPTIMAL CONTROLLER INPUTS 
OPTIMAL CONTROLLER OUTPUTS 
OPTIMAL CONTROLLER CRITERIA 

K 
K 

K 
K 
K 
K 
K 
K 
K 
K 

K 
K 

K 
K 

K 

K 

K 

K 

K 

= 
= 
z 

— 
= 
= 
= 
= 
= 

r 
r 

= 

= 

= 

= 

= 

150 
ISO 

100 
100 
100 
100 
100 
100 

ion 
ion 

50 
50 

50 
50 

9 

100 

50 

50 

50 

H S U I) 
CMPNTSI1) 

IVRSETII ) 
CONARRII) 
ISEQ 11) 
IV 1 1 I ) 
IW2I I) 
C M P M O O I I ) 

ININDXII) 
SEOA (1) 

D1NPUTII) 
U INPUT! I ) 

OUTPUTU ) 
UOUT II) 

TABLE! I ) 

TAbNAMII) 

OCINPTII) 

0C0U1PI1 ) 

OCCR ITU ) 

K = II
K = I] 

3)/6 

K=I*5/M 
K=I60*I)•♦ 
K = I 
K = I 
K = I 
K=I 

K = l
K=5*l 

K = I
K = I

K = I
K = I 

K = I 

K = I 

K=I 

K = I 

K = I 

(SEE 
(SEE 
ISEE 

ISEE 
.5 (S 
COMO 
COMO 
COMO 

I ISEE INC 

ISEE 

ISEE 

ISEE 



COMO 

COMO 

COMO 

CCGOOO 
cooooc 
oooooc 
000000 
ooocoo 
COCOOC 
cocooo 
cccooo 
C33C00 
COCOOC 
COCOOC 
COOOCO 
C00300 
cocooo 
cooooc 
CO00CG 
coocoo 
ccocoo 
coccoc 
cnccoc 
coocoo 
FOCJOO 
COOCOO 
cooroo 
cccooo 
OCCPOO 
CO ocoo 
cooocc 
oocooo 
OPOCOO 
COOCOO 
CCOOOO 
cnoccc 
..cccao 
L.0030G 
cooooc 
CCuOCO 



CD 
o 
CO 

o 
► — • 
CO 
o 
I 

CO 

C0100 
C01GD 
( 0101 
C0103 
001CM 
001C5 
CC105 
00106 
L0107 
30113 
: c m 
PC112 
00113 
0011 3 
00113 
CC117 
'. C1 2 2 
1C122 
CC122 
3C122 
0122 
00122 
P.C122 
'.0122 
TC122 
0012M 
OC127 
U0130 
CC131 
031 12 
CC13M 
0013M 
CC135 
CC135 
00137 
001M3 
0C1M1 
CC1M2 
C 01M5 
3C1M7 
001M7 
C0150 
CC151 
0015M 
30155 
CC1C3 
C0160 
00161 
03173 
C0171 
CC171 
0C*02 
C0202 
OC2J3 
CC233 
0u20M 
0C2C5 

38* 
39* 
MP* 
Ml* 
M2* 
M3* 
MM* 
M5* 
M6* 
M7* 
MB* 
M9* 
53* 
51* 
52* 
53* 
5M* 
5 0* 
56* 
57* 
5f * 
59* 
GC* 
61* 
62* 
63* 
6M* 
65* 
66* 
67* 
6ft* 
69* 
7C« 
71* 
72* 
73* 
7M* 
75* 
76* 
77* 
It* 
79* 
80* 
81* 
82* 
83* 
BM ♦ 
85* 
8C* 
87* 
88* 
89* 
93* 
91 ♦ 
92* 
93* 
9M ♦ 

C 
c 

C 
C 

C 
C 
C 
C 

11 
C 

c 

20 

C 

100 

101 
200 
201 
c 

205 

207 
c 
C 
330 
3?0 

0 E S I C N E D BY J . 0 . B U R R O U G H S 
I M P L I C I T 00UBLE P R E C I S I O N I A  2 ) 
I M P L I C I T INTEGER I T , J , K , L , M , N ) 
DOUBLE P R E C I S I O N L 0 C N 0 . I C 0 M 

C O M M O N / C I O / I R E A D , I W R I T E , I D I A G / C O R D E R / N O X 
l / C T I T L E / T I T L E ( 7 ) / C S E Q / N S E O , S E Q A ( M D ) / C T A B 

C O M M O N / C C C I K ' P / O C I N P T ( 5 C > / C O C 0 U T / O C O U T P I S 
C C M M 0 N / C 0 C / N 0 C 1 N , N 0 C 0 U T , N O C , N 0 C M O P , N O C C R 
D I M E N S I O N I C 0 M l 8 > , C M M N n S ( 1 5 l , S 0 U R C C ( S ) , 0 
DIMENSION CMP N I S M SI 1 , C«'PM00I 2 0 0 ) , I CMP NT 
EQUIVALENCE (CMPNTS , ICMPN1 ) 
DATA » . 0 C 0 M P / l ' / , l T A S K / 6 / , l P U N C H / 0 / 

I N A C T I V A T E O . C . PROCESSING 
REDUCE N O . OF COMMANDS FROM 2 1 10 15 
DATA P L M I / 1 2 H / . 1 C M M A X / 1 5 / 
DATA O 1

M
t . 0 S / l 2 n L 0 r A T I 0 f | . 1 2 H I N P U 1 S 

DATE MAY 1 9 7 9 

. N O V , N 0 P 
/ N O T A B . T A B N A M d O O ) 
0 1 / C 0 C C R I / 0 C C R I T I 5 0 ) 
. L O C O C . I O C A N . I X O C . I U O C 
I N P U T I 5 1 ) . D 0 U T I 5 1 ) 
( 2 , 1 5 1 ) 

112HENP OF MOO 
212HPP1NT 
3 1 7 H O I A G N O S T I C 
M12HA0P PARA*E 

I N A C T I V A T E O . C . COMMANDS 
5 1 2 1 1 0 . f . INPUT . 1 2 H 0 . C . OUTPU 
6 1 2 ) 1 0 . C . MODEL , 1 2 H 0 . f . CR1TE 

L I T E R A L ' P O O L ' TO S A T I S F Y DKLE 

, 1 2 I C X X X X X X X X X 
, 1?HXXXXXXXXXX 
, 1 2 H A 0 P STATES 
, 1 2 H « D p TABtES 

, 12HM0DEL 
, 1 2 H ° U N C H 
, 1 7 ) I A D D V 
,12111 1ST 

116  21 ) 
, 1 ? H 0 . C . 
. 1 2 H 0 . C . 
PRECSN AS 

, 12HF0RTRAN 
DESC , 

, 
A R I A B , 
STAND / 

ST 

ORDER 
ANAL Y 
SGNMM 

DATA r O R L T / ' F O R T ' / , C 9 H U N O / '  1 DO 
I P I A G = C 
I P E A0 = 5 
I W R I T E = 6 
W r . l T E U W R I T E . l l ) 
F C R M A T I 1 H 1 , 1 0 X , ' I N P U T COMMANDS ' / ) 

  > OPEN STANDARD COMPONENT F I L E 
PEFINT F I L E 1 8 ( 2 8 1 0 , 3 0 2 , 1 1 , 1 18 ) , 7 ( 2 0 1 , 1 2 8 

— > O P T A I N S I P . COMPONENT NAMES FROM P 
CALL r i A n M S I ] 8 , D C P M A X , l , 12IICHPNTS 
ICPMAX = DCPMAX 
C f L L r E A P M S ( 1 8 , C M P N T S , I C P H A X , 1 2 H C H P N T S 
DO 2 3 1 = 2 , I C P M A X 
C MP r . T S I I - l ) = C M P N T S I I l 
I C P M A X = T L P M A X  1 

— > PfAO PATA CARD 
C0NT1 IUE 
REAP( I R E A O , 1 0 1 , END 
r O R M A T ( P A 1 0 ) 
W R I T E I I U I T E , 2 0 1 ) I C O M 
F C R M A T 1 / ' COMMAND CARD > * , 8 A 1 0 ) 

— > D I A G N O S T I C P R I N T S 
I F ( I D 1 A C . E C . 1 0 ) W R I T T ( I W R I T E , 2 C 5 ) I C M M N D S I 
F O R M A T ! ' C O M M A N U S ' / I C I 1 X . A 1 0 ) ) 
i n 1 D 1 A C . F 0 . 2 0 ) W H I T E ( I W R I T E , 2 C 7 ) I I C M P N T I 

1 ICMPMT I I , I ) , 1 C M P N 1 ( 2 , 1 1 , 1 = 1 , I C P M A X ) 
F C R M A T I ' STO. COMPONENTS ' / I 1X,A 6 , 2 X , 2 0 1 

~ > INDEX FOP DATA CARD COLUMN 
1 Hi c x -1 

— > I OC AT) NEXT PlIK AST 
CA1 L ' . X T F I K I C O M . I N O I X , PUDS) 
I F I P l i r S. ( Q.»LNK ) GO TO 130 

/ 
STMNTS 
•/ 

.0,17) 
ERMANCNT FILE 

6260, ERR = 6260MC0M 

I),I=1,ICMMAX) 
1.1). 
2/)) 

OCOOOC 
000000 
003000 
00C001 
C0CC01 
cooroi 
000001 
CCC001 
CCC031 
CSoOOl 
CCC0J1 
COOCOl 
00CC01 
000001 
C000C1 
l o o r o i 
0OCO01 
C 0 3 0 0 1 
C0C301 
COOCOl 
3 0 3 0 0 1 
0 0 0 0 0 1 
00 3 00 1 
c o c o a i 
CPC001 
CC0C0 1 
COOCOl 
C03002 
00300M 
CD0C06 
000013 
CD0013 
L0CP13 
C0C013 
C00C3 1 
P0C0 3 7 
C000M5 
COC053 
C0CU6U 
C00362 
C00062 
COC066 
C0C066 
C00077 
00CP77 
C00107 
000107 
OC0107 
C00132 
C0C132 
C00132 
0CC151 
C0015 1 
0CC15 1 
C0C15 1 
GOClSii 
COOK. 1 



CD 
O 

co 

o 
t—» 
CO 
CD 
I 

CO 

C 0 2 0 5 
0C207 
0C237 
C 0 2 1 3 
CC210 
0 C 1 2 
0 3 2 1 2 
CC212 
OC . 1 2 
0 0 2 1 2 
0 C 2 1 2 
0 C 2 1 3 
C021M 
0 0 . 1M 
0 0 215 
OC22J 
0 C 2 2 2 
0C22M 
0 C 2 2 5 
0 C 2 2 6 
0C2JO 
0 3 2 3 1 
0C23M 
OC23M 
0 0 2 3 5 
C 0 2 3 7 
0 0 . 4 0 
0 0 2 M 1 
0 0 2 M 1 
0 C 2 M 2 
CC2M3 
C C 2 M M 
CC2M7 
OC2M7 
CC253 
C 0 2 5 3 
C02S2 
C 0 2 5 2 
CC252 
0 0 2 5 2 
CC2S2 
0 3 2 : 3 
0 0 2 S 5 
3 0 2 5 5 
GC256 
0 0 . 5 6 
0 P 2 5 7 
J C 2 6 0 
0C 2 6 1 
CC262 
C 0 2 6 2 
3 0 2 6 3 
: 0 2 6 M 
3 C 2 6 5 
3 J 2 6 6 
0 C 2 6 7 
0 0 2 7 0 

9 5 * 
9 6 * 
9 7 * 
9 M * 
9 9 * 

1 0 3 * 
1 0 1 * 
1 0 2 * 
1C3* 
1 2 4 * 
i : s* 
i : c* 
1 0 7 * 
1C8* 
1 0 9 * 
11 C* 
1 1 1 * 
1 1 2 * 
1 1 3 * 
1 1 4 * 
l i t  * 
l i b * 
1 1 7 * 
11 t * 
1 1 9 * 
12C* 
1 2 1 * 
12 2 * 
12 2* 
12M* 
12 ' ♦ 
1 2 6 * 
1 2 7 * 
I ? P * 
12 9 * 
1 3 3 * 
1 3 1 * 
1 3 2 * 
1 3 3 * 
13M* 
13

 l
. * 

1 3 6 * 
1 3 7 * 
I I P . * 
139» 
1 4 3 * 
14) * 
1M 2 * 
14 3* 
144 * 
1 4 5 * 
1M6* 
1M7* 
1 4 P * 
1 4 9 * 
1ST* 
1 5 1 * 

C 

C 

C 

c 
c 
c 
c 
325 

326 

228 

3 3 0 
335 

C 

MOO 

M01 
C 

C 

M20 

C 
c 
c 
M10 

c = 
5 0 0 
c 

c = 
5 2 0 

 > SEARCH COMMAND L I S T 
CALL L C M P H ( P H R S , C M M N D S , 1 C M M A X , 1 , N T A S K ) 

 > NTASK = NEW TASK 1N0ICAT0R 
I F I N T A S K . N E . 0 ) GO TO MCO 

 > TEST FOR DIRECT MflOFL MOOFS ANO O . C . INPUTS 
GO 1 0 ( 3 2 5 , 3 2 5 , 5 0 3

r
, 3 2 5 , 3 2 5 , 3 2 5 , 3 2 5 , 3 2 5 , 3 2 5 , 3 2 5 , 

1 5 1 C 0 , 5 2 0 0 , S 3 C 0 . 5 M 0 0 , 3 2 5 ) , I T A S K 
INACTIVATE O . C . PROCESSING 

1 5 1 0 O , 5 2 P r , S 3 C 0 . S 4 3 3 , 3 2 5 , 7 0 3 J , 7 0 0 0 , 7 0 0 0 , 7 0 0 0 , 7 0 0 0 , 
T 7 G 3 o ) , l l f SK 

 > S f P A R A l r STANDARD COMPONENT NAME FROM S P E C I F I C COMPONENT NAM 
CC>HP=' L) K 
CALL S T P M O V ( P H R S , 1 , 2 , C O M P , l ) 

— > 5
r
A P C H COMPONENT NAME L I S T 

PO 326 I f 0 M P = 1 , I C P M A X 
1 F ( K 0 M S 1 K I c M P N T S I I C O M P ) , ! , 2 , C O M P , 1 ) , E 0 . 0 ) G 0 TO 3 2 8 
CO.T INUE 
i r O M P = 3 
CO TO 3 1 3 
I f I I T A S K . E Q . 1 ) GO TO 1200 
GO TO 2JuO 
W T I I E ( 1 W R I T E , 3 3 5 ) C 0 M P 
F O R M A T I / 5 X , 3 4 1 1 * ♦ ♦ WARNING * ♦ • C A N " ! I D E N T I F Y , A 1 0 , ' A S » STANOAR 

I D C O M P G N L N T . ' ) 
I F ( 1 T A S K . E 0 . 2 1 G O TO 3 0 0 
1TASK=L 
NEWC = .' 
TO TO 3P3 

— > NEW COMMAND I D E N T I F I E D 
I 1 A J K = 1 T A S K 
ITASK=NTASK 
1 F ( L T A S K . E Q . 3 ) W R I T E ( 9 , M 0 1 ) 
FOR SAT I ' F O R T ' I 

  > TESTS FOR U N F I N I S H E D BUSINESS 
I f ( L T A S K . E O . l . O R . l T A S K . E 0 . 2 ) GO TO M10 

~ > BRANCH TO NEW TASK 
GO T O ( 1 3 0 0 , 2 0 0 0 , 5 0 0 , M O O C , M 0 0 3 , 5 2 0 , 6 0 0 0 , 1 0 0 , 5 9 0 0 , 1 MOO, 

1 3 0 0 , ^ 0 3 , 3 0 0 , 3 0 0 , 6 3 0 0 1.1TASK 
I N A C T I V A T E 0 . C . PPOCESSING 

1 3 0 C , 3 v C , 3 0 " , 3 0 0 , 6 3 0 0 , 3 0 3 , 3 0 0 , 3 0 0 , 3 0 0 , 3 C O , 
2 7 1 3 0 ) , I TASK 

IF I 1 T A S K . C Q . 2 ) 60 TO 300 
GO TO 3 C

r
C 

= = = = = = = = = = = = = = = = = = = FORTRAN STATEMENTS I T A S K = 3 
NOrOHP=NOCOMP«l 

APP COMP. N O . TO COMPONENT SEQUENCE L I S T 
NSE 3 = NSEQ«1 
C A L I PUTCOD INSEO.SEQA , N 0 C 0 M P ) 
CMP*10n iNOC0MP)=F0RLT 
GO TO IPC 

= = = = = = = = = = = = = = = = = = = MODEL D E S C R I P T I O N I T A S K = 6 
NEWC = ' l 
NCV = U 
NOX=0 
N0P=O 
NCCTMP=3 
N 5 L 0 = C 

C C 0 1 6 1 
CC016 I 
C 0 C 1 6 3 
0 0 0 1 7 2 
LOCI 7 ? 
C3G1TM 
OCOl7M 
C 0 U 1 7 M 
C0C17M 
C 0 C 1 7 4 
C0C17M 
CO 3 2 2 1 
C C 0 2 2 2 
C 3 C 7 2 2 
CCC237 
COC237 
C C L 2 5 5 
C0C255 
3 3 3 2 5 6 
C 0 0 2 6 C 
( . 0 0 2 6 2 
L 0 0 2 6 M 
C 0 0 2 7 1 
EOC271 
C 0 0 2 7 1 
C0C27M 
C0C27b 
C 0 3 2 7 7 
C0C2 n 
L 0 0 7 0 1 
C 0 0 3 0 2 
C0030M 
0 3 0 3 1 M 
00C31M 
00C31M 
C0U31M 
COC331 
C 0 0 3 3 1 
L 0 0 3 3 1 
O O C 3 3 1 
0 0 0 3 3 1 
O C 0 3 5 5 
C 0 G 3 5 7 
C 0 0 3 5 7 
0 0 0 3 6 1 
C 0 0 3 b 1 
C 0 0 3 6 3 
C 0 0 3 6 6 
0 0 0 3 7 3 
0 0 3 3 7 7 
0 0 U 3 7 7 
C 0 3 M 0 1 
CO CM 0 1 
C 0 C 4 0 2 
C0CMC3 
L0C40M 
C 0 0 4 0 5 



g 

CD 
O 

co 

o 
t—» 
CO 
o 
I 

CO 

0 0 2 7 1 
C 0 2 7 2 
0 0 2 7 3 
0C27M 
0 C 2 7 5 
0 C 2 7 6 
0 0 2 7 7 
r c : i o 
: ' 3 3 J 1 
CC302 
CC333 
CC3„M 
CO J3M 
CC335 
C C 3 1 3 
CC312 
CC31 3 
0 0 3 1 M 
CC315 
0 3 3 1 5 
3 C 3 1 5 
. C 3 1 5 
CC 316 
CC317 
1 0 3 2 0 
OC321 
CC 32M 
0C J2M 
30 32 5 
0 0 3 2 6 
3 C 3 2 7 
C 3 3 3 3 
3 0 3 3 2 
0C 332 
OG333 
OC33M 
3 0 3 3 5 
PC336 
OC342 
u C 3 4 2 
0 P 3 4 3 
I" I 3 4 M 
OC34M 
0C 3M5 
0C3M5 
0 0 3 M 6 
0 3 3 M 6 
CC3M7 
3 0 3 5 0 
0 C 3 5 1 
C 0 3 5 1 
3 0 3 5 1 
0 0 3 5 2 
C 0 3 5 2 
0 0 3 5 M 
0C35M 
3 C 3 5 5 

1 5 2 * 
1 5 3 * 
1 5 M * 
1 5 5 * 
1 5 6 * 
1 5 7 * 
1 5 8 * 
1 5 9 * 
l b P * 
1 6 1 * 
1 6 ? * 
1 6 3 * 
164 ♦ 
1 6 5 * 
1 6 6 * 
1 6 7 * 
1 6 6 * 
1 6 9 * 
17C* 
1 7 1 * 
1 7 2 * 
1 7 3 * 
1 7 4 * 
1 7 5 * 
1 7 t * 
1 7 7 * 
17f » 
1 7 V * 
1 8 3 * 
l f l l ♦ 
1 P 2 * 
1 6 3 * 
l t M * 
1 SI. * 
l « t ♦ 
1 P 7 * 
1 8 E * 
1 8 9 * 
1 9 3 * 
1 9 1 * 
1 9 2 * 
1 9 ' * 
1 9 4 * 
19S» 
1 9 L * 
1V7» 
1 9 P * 
1 9 9 * 
2 0 C * 
2 0 1 * 
2 0 2 * 
2 0 3 * 
2 3 4 * 
2 0 5 * 
2 3 6 * 
2 C 7 * 
2 0 " i * 

NCTAB=C 
N 0 C I N = 0 
NOCOUT=0 
N 0 C =  1 
N 0 C M 0 P =  1 
NOCCR=0 
L 0 C 0 C =  1 
IOC AN=0 
IX0C=1 
REwl t iO 8 
REWIND 10 
REWIND 11 

C > LOAD T I T L E 
0 0 53C 1 = 1 , 7 

5 3 0 TITLEII )=BLNK 
I = I N 0 E X « 1 
j = 8 0  i r . o r x 
CALL S I R M 0 V ( I C 0 M , I , J , T I T L E , 1 > 
GO TO 1C0 

C > INITIATE NEW COMPONENT 
C > GET COMPONENT LOCATION 
C ==================== LOCATION 
1 0 0 0 CALL N X T P H d C O M , INDEX , L 0 C N O ) 

CALL "'UHERC ( L O C N O . t l l C C ) 
GO TO 3 3 0 

1 1 0 0 WPI I t ( 1 W R I T E . 1 1 C 1 I L O C N O 
1 1 0 1 F C R M A T I / 5 X , l f i H * * ♦ WARNING ♦ ♦ ♦ 

lMTEf ' ) 
CALL S T R M O V ( L O C N O , l , 1 0 , P H R S , 1 ) 
LOCNO = CR)IUHO 
GO TO 32 0 

1 2 0 0 I F I M w C . E O . 1 ) G 0 TO 1 2 2 0 
CALL M I C C M ( P U R S . C M P N T S . I C O M P . L O C N O . C M P M O D . N O C O H P 

I D I f . P U T , M l INP 1,0OUT , N 0 0 U I , T D C 0 M P ) 
DCOMN«=PHRS 
N E W f = l 
GO TO 33P 

1 2 2 0 WRITE I I 1 . ' R I T E , 1 2 2 1 ) 0 C 0 H N M , P H R S 
1 2 2 1 F 0 R M A T ( / S X , 2 8 H ♦ * » WARNING * ♦ * COMPONENT , A 1 0 , » D E F I N I T I O N UASN" 

I T COMPLETED BEFORE STARTING THE D E F I N I T I O N OF COMPONENT ' . A I O I 
I T A S K  6 
GO TO 3 0 0 0 

NUMBER 
I T A S K = 

. A 1 0 , I S NOT A V A L I D L O C A T I O N NU 

C = = = 
1M00 
C 

C 

I T A S K 10 
CALL 

C / L L 
S K I P I N P U T I F NOT NUMERIC 

C ==: 
C — 
2 0 0 0 
C   

= = = = = = = = = = = D I A C N O S T I C CONTROL 
NXTPHI I C O M , I N D E X , P U R S ) 

CHICK FOR NUMERIC I P U T , 
N U 1 I R C ( P H R S . t 3 0 0 ) 

CO'.VERT TO INTEGER 
CALL aCDOUB ( P l l R S . P H R S ) 
I D I A G = P H R S 
GC TO 30C 

= = = = = = = = = = = = = = = = = I N P U T S 
TEST TO ASSURF THAT 

I F I L T A S K . E Q . 6 ) G 0 TO 3 0 0 
> AOD INPUTS TO COMPONENT 

CALL INCOM( I C O M . P H R S . I N P E X . N O I N P T . D I N P U T , N D O U T , D O U T , 
1 OCOM.rH.CMPMOD.NOCOMP , ICOMP) 

GO TO 3 2 3 

I T A S K = 2 
COMP. HAS BEEN I D E N T I F I E D . 

C00M06 
C00M07 
C0CM1C 
C 0 0 4 1 1 
C00M13 
0CC41M 
c r c u i s 
COGMl6 
C0CM17 
CCC4 2 1 
C0CM2M 
C 3 3 « 2 7 
C 0 3 4 2 7 
L0CM35 
E 0 C 4 3 5 
COC437 
C0CM4 2 
CO 0 4 4 5 
C33M5M 
L 0 3 4 5 M 
LOCMSM 
0C3M5M 
C00M56 
G30M62 
C0CM66 
LOOM 7 0 
L 0 0 M 7 5 
C0CM75 
C0CM75 
C0050M 
C C 0 < 0 6 
C 0 0 5 1 0 
00 3 5 1 2 
0 0 0 5 1 2 
CCCS27 
00 05 31 
C 0 0 5 3 3 
C 0 0 5 3 5 
CCC54 3 
COCSM 3 
C0CSM3 
CCOSMS 
C005M5 
00 3SM7 
C0C5M7 
C 0 0 5 5 3 
00OSS 3 
CCC557 
0 0 0 5 6 3 
3 0 C 5 7 1 
r P C 5 7 1 
C 0 0 5 7 1 
C 0 u 5 7 3 
C 0 C 5 7 3 
C 0 0 5 7 5 
0 P 0 5 7 5 
. 0 . . 6 1 2 



CD 
O 
co 
CD 

CO 
o 
1 

co 

\M 
"^ 

0 0 3 L . 
G 0 3 5 6 
0 0 3 5 6 
0 P 3 6 0 
P C 3 6 1 
0 0 3 6 1 
UC361 
C 0 3 6 2 
GC363 
3 0 3 6 3 
GCJ63 
C C i t M 
CC367 
^ 3 3 6 7 
C 0 3 6 7 
CC373 
0 0 3 7 3 
GPJ7M 
C C37M 
CC374 
•".C375 
CCM03 
3CM01 
: C M O I 
0CM31 
' . 3 4 0 2 
f C435 
i". C M 3 6 
CCM36 
C OMOb 
( CM06 
LCM37 
0CM3 7 
0CM10 
CCM10 
CCM11 
L 0 4 1 2 
PCM13 
C0MIM 
CCM15 
CCM16 
CCM17 
CCM23 
CCM23 
CCM2M 
00M25 
C0M2S 
OCM25 
oCM26 
0 0 4 2 6 
C0M26 
3C427 
CCM27 
0CM30 
0CM31 
C< M32 
0CM3M 

2 0 9 * 
2 1 C * 
2 1 1 * 
2 1 2 * 
2 1 3 * 
2 1 M * 
2 1 5 * 
2 1 ( . * 
2 1 7 * 
2 1 0 * 
2 1 9 * 
22 2 * 
221 ♦ 
222* 
2 2 3 * 
2 2 M * 
22 !» 
22( * 
2?T* 
22P. ♦ 
2 2 9 * 
2 3 3 * 
2 3 1 * 
2 3 2 * 
2 3 3 * 
2 3 M * 
2 3 S * 
23t>* 
2 3 7 * 
231 • 
2 3 9 * 
2 M 0 * 
2 M 1 * 
2 M 2 * 
2 4 3 * 
2MM* 
2MS* 
2 M b * 
2 4 7 * 
2MB* 
2 4 9 * 
2 5 3 * 
2 5 1 * 
? 5 2 * 
2 5 3 * 
25M* 
2 5 5 * 
2 5 b * 
2 5 7 * 
2 5 8 * 
2 5 9 * 
2 b C * 
2 6 1 * 
2 6 2 * 
2 6 3 * 
2 6 M * 
2 6 5 * 

C > STORE INPUT LIST FOR COMPONENT 
3000 IF IIDrOMP.GC.LAND.IDC0MP.LE.N0C0MP.AND.N0INPT.GT.0) 

1 CALL WRITMS(7,DINPUT .NDINPT,IDCOMP) 
NEWr=0 
GO TO M20 

C = = = = = = = = = = = = = = = = = = = = CNO OF MOOEL COMPILE I T A S K = M , 5 
C > FORM MOOEL SUPROUTINES 
MOOC CALL FNOM0O(CMPMOD,N0fOHP,DOUT ) 

GO 1 0 ( 3 3 0 , 3 0 0 , 3 0 0 , 3 3 0 , 6 2 0 0 , 3 0 0 , 6 0 0 0 , 1 0 0 , 5 9 0 0 , 1 M 0 0 , 
1 3 0 0 , 3 3 0 , 3 0 0 , 3 0 0 , 3 0 0 ) , ITASK 

C > W9ITE FORTRAN ONTO SOURCE F I L E 
5 0 0 n WP1TE ( 9 , 1 0 1 1IC0M 

GO TO 1 0 3 
C = = = = = = = = = = = = = = = = = = = AOD STATES I T A S K = 11 
C > ADD STATES TO MODEL 
S 1 0 0 WP1TC It) , 1 0 1 IPHRS 

NOX=NOX«1 
GO TO 3 30 

C = = = = = = = = = = = = = = = = = = = ADO VARIABLES I T A S K = 12 
C > AOD V A R I A B L E S TO MODEL 
5 2 0 0 WRI TE (1 1 , 1 0 1 I P H R S 

N0V=NOV ' 1 
GO TO 330 

C =================== APD PARAMETERS ITASK = 13 
C > APD PARAMETERS TO MODEL 
53C0 WP1TE(10,10! IPHRS 

NOP=NOP«1 
GO TO 300 

c ============== = ==== ADD TABLE'S ITASK = IM 
C > ADO TABLES TO MODEL 
C > GET TABLE D I M E N S I O N I N NEXT PHRASE 
5M00 CALL N X T P H I I C O H , I N D E X , T A B D I M ) 
C > TEST TO ASSURE THAT TABLE D I M E N S I O N I S NUMERIC 

CALL N U M L R C ( T A B D I M , * S M 7 C ) 
C > CONVERT TABLE DIMENSION TO INTEGER 

CALL PCEIDUB (TABDIM , T A { O I M ) 
I=TAfc01M 
CALL PUTfOO I S . P I I R S , 1 I 
NOTAF=NOIAB'l 
TABNA"(NOTAB);PHRS 
GO TO 3 3 3 

5M20 WRITE ( I W R I T E , 5 M 2 D P H R S , TABDIM 
5M21 F O R M A T I / S X , ? 9 H ♦ » * WARNING * ♦ ♦ TABLE NAME , A 7 , 

1 * MUST P.L FOLLOWED BY A NUMERIC DIMENSION RATHER THAN ' . A T ) 
PnRS=TA«01M 
GO TO 32C 

C > SET I N O I C A T O R TO PUMcH SOURCE DECKS 
C = = = = = = = = = = = = = = = = = = = PUNCH I T A S K =9 
5900 IPUNCH=1 
C =================== PRINT ITASK = 7 
C > DRAW SCHEMATIC DIAGRAM 
6 0 0 0 CALL SCHEMA(CMPMOO,NOCOMP,UIN P U T , D O U T ) 
C > PRINT INPUT REQUIREMENTS L I S T 

END F I L E 12 
REWIND 12 
WPITE ( I W R I T r , 6 l 6 1 ) 

6 1 6 1 F O R M A T ( l l l l ) 

0 0 0 6 1 2 
0 0 0 6 1 M 
0CC61M 
C006M5 
CCCGM6 
0 0 0 t M 6 
CGC6M6 
L 0 C 6 5 0 
C0C65M 
CCC65M 
C3065M 
L'0C73 1 
CCC71 0 
C 0 C 7 1 0 
„ n c 7 i c 
C 3 C 7 1 2 
CCC717 
C C 0 7 2 2 
C C 3 7 2 2 
r
' 3 G 7 2 2 

0 0 0 7 2 4 
3PC7 3 1 
0 3 C 7 3M 
COC73M 
0 0 3 7 3 M 
0 0 0 7 3 6 
C0G7M3 
CPL7M6 
0 0 0 7 4 6 
CCU746 
CQG7M6 
C 0 0 7 5 0 
C 0 0 7 5 C 
C0C75M 
C0C75M 
3 0 0 7 6 C 
0 0 0 7 6 M 
0 0 0 7 7 2 
0 0 0 ) 7 7 
C 0 1 P 0 2 

conos 
CC1C07 
C01015 
30101 5 
CP1C15 
C0101 7 
C01317 
001017 
E01C21 
CC1Q2 1 
CC102 1 
001C23 
CC1023 
C01C30 
C01033 
C 0 1 C 3 6 
C010MM 



g 
00M3S 2 6 6 * 6 1 7 0 CONTINUE 
C0M36 2 6 7 * READ I 1 2 , 1 0 1 ,END = 6 2 0 0 , E R R = 6 2 6 0 1 S 0 U R C E 
CCMM1 2 6 8 * 6 1 8 0 U R I T C I 1 W R I T E , 6 1 8 1 ) S 0 U R C C 
COMMM 2 6 9 * 6 1 8 1 FORMATI 1 X , 7 A 1 0 , A 2 ) 
30MM5 2 7 3 * GO TO 6 1 7 0 
OOMMS 2 7 1 * C > PUNCH SOURCE F I L E 
CCM46 2 7 2 * 6 2 C 0 I F { I P U N C H . N E . 1 ) G O TO 1 0 0 
 0 M 5 3 2 7 3 * END TTLE 9 
CCMS1 27M* REWIND 9 
:CM'_2 275* 622P 'CONTINUE 
0CM53 276* REAP 19,131,FND=100,ERR = 6260)S0URCE 
C0M56 277* 6250 WRI 11 ( 3,101 1S0URCE 
CCM61 276* GC TO 6220 
CC462 279* 626C! CONTINUE 
0CM63 283* STOP 
00M63 2 8 1 * C = = = = = = = = = = = = = = = = = = = L I S T STANDARD COMPONENTS ITASK = 15 
LCM6M 2 8 2 * 6 3 0 0 CALL L I S 1 S C ( I C P M A X , CMPNTS,D INPUT ,OOUT ) 
0CM65 2 e 3 * GO TO 3 0 0 
C0M6S 2t)4* C INACTIVATE O.C. PROCESSING 
30465 285* C =================== O.C. COMMANDS ITASK = 16,17,18,19,20,22 
CCM65 286* C > I'.'IERPRETE OPTIMAL CONTROLLER INPUTS 
COMbS 267* C7000 CALL OCINTP11TASK ,PHRS ) 
C0M65 288* C GO TO 330 
GCM65 2 8 9 * C = = = = = = = = = = = = = = = = = = = O . C . A N A L Y S I S ONLY I T A S K = 2 1 
0CM65 2 9 3 * C > SET A N A L Y S I S ONLY FLAG 
0GM65 2 9 1 * C 7 1 0 0 I 0 C A N = 1 
00M65 2 9 2 * C Go TO 3 0 0 
3CM66 293* END Q EASY ♦*♦♦♦••♦♦♦♦*♦♦♦»♦♦«»♦♦**♦*•* 

0C10MM 
C01CMM 
00 10S5 
C01C65 
C01C65 
001C6 5 
C01C6 7 
00 107 1 
C0107M 
001 100 
cm isc 
331 111 
001121 
C01123 
cm 12 3 
C01123 
C0112E 
CC11 32 
00 1 132 
CC1 132 
00 1132 
C01132 
3C1132 
P011 32 
CO 1 1 3 2 
101 132 
001132 
001135 

CD 
CO 
o 
t—• 
CO 
o 
I 

I 



CD O CO 
o 
CO o I 
CO 

SUBROUTINE ENDCOM ENTRY POINT 000166 

STORAGE USrD CODEIl) 000215; DATAIO) 000C50; BLANK C0MH0NI2) COOCCO 
COMMON BLOCKS 
0C03 CIO 000003 
OCCM CORDER 000003 

EXTERNAL REFERENCES IBLOCK, NAME) 
0 305 
0006 
0037 
0010 
0011 
0012 
C013 
301M 
0015 

GCTCOD 
FC ADMS 
GET! 
NAMGEN 
LINE 
NWTU* 
MOit 
N I 0 1 * 
HERR31 

STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME) 
'jroi 
0301 
GOOD 
0003 

CLCOST 
0L0125 

0 0C0010 
GCCC30 

100L 
1M5G 
CHAR 
IPEAD 

0090 
C001 
oroo 
C003 

D 
I 

000010 
0001M0 
000000 
003001 

101F 
1SMG 
COMMA 
IURITE 

3000 
0000 
3000 
CCOO 

T 
I 

OOCM C0CC01 NOV OCOM OOCOOO NOX 

000013 1IF 0001 
000021 201F 0000 
000007 I 0T03 
000006 NINPUT OCOO 

OODO D 000002 RPAR 

000102 110L 
000022 205F 
000C02-. IDIAG 
000C12 NO 

0001 CO 0323 122G 
OCCO 0 COOOOM BLNK 
COOO OCC037 INjP 
COCM I C0CC92 NOP 

30100 
33101 
roici 
L0101 
C0101 
30101 
0C101 
roioi 
0C101 
'. 0 1 31 
C0103 
G01CM 
C0105 
-0136 
GC107 
C 0110 
ecu 3 

w cons 
<o 

1* 
2* 
3* 
M* 
5* 
t* 
7* 
0* 
9* 
IC* 
11* 
12* 
13* 
1M* 
15* 
16* 
17* 
10* 

CENDCOM 
SUBROUTINE ENDCOMI A INPUT,COMNAM,SOURCE,ISOUR ,NOCOMP,NSEQ) 

C VERSION 2. REVISED DEC 15 1975 
C PURPOSE TO COHPLETE A COHPONENT DESCRIPTION IN THE ECS MODEL. 
C CALL SEOUENCE AINPUT - LIST OF INPUT QUANTITY NAHES 
C COHNAM - SPECIFIC COMPONENT NAME 
C SOURCE - BUFTER ARRAY OF SOURCE CODC 
C ISOUR - INDEX TO NEXT CHARACTER IN SOURCE BUFFER 
C NOCOMP - MOOEL COMPONENT NO. 
C NStQ - MODEL COMPONENT SEQUENCE NO. 

IMPLICIT DOUBLE PRECISION (A-2) 
IMPLICIT INTEGER (I , J , K ,L , M ,N I 

DIMENSION AINPUT11 ) .SOURCE(P) 
C0MHON/CI0/1READ.TUR111 , TP1 AG 
COMMON /CORDER/NOX.NOV.NOP 
PATA C0MMA/12H, /.RPAR/12H) 
DATA '.'LNK/12H 
CALL C E T C 0 D I 5 , C 0 M N A M , N I N P U T ) 

COOOOC 
COCOOC 
ccoooo 
cocooo 
COOCOO 
CPGCOC 
cccroo 
CPOOOC 
OCUCOO 
CCU3C0 
CPCCOC 
LOCOGC 
300300 
Z C 0' C 0 c 
3PL3U0 
cooooc 
COCOOC 
000330 



CD 
O 
CO 
-p» o 
I—• 
CO o 
I CO 

00115 
n0116 
00120 
CC120 
r ci2i 
EC121 
C012M 
30125 
C0125 
CC125 
C127 

C0127 
JC133 
CC133 
00131 
C013M 
0C13M 
CC135 
00136 
C 0 1 3 7 
C0137 
C01M1 
301M2 
roisi 
00151 
00152 
..G163 
3G163 
C0161 
00161 
00162 
-0165 
00166 
00167 

19* 
2C* 
21* 
72* 
23* 
2M« 
25* 
26* 
27* 
28* 
2V» 
3r* 
31* 
32* 
33* 
34* 
35* 
3 t* 
37* 
38* 
39* 
M3* 
Ml* 
M2* 
M3* 
MM • 
MS* 
M6* 
M7* 
M8* 
M9* 
53* 
51* 
52* 

C 

C -

C -

C --
C --

C --

C -

11 
C --
100 

200 
C -
110 

101 
c -• 
201 
c -
c -
205 

— > 
--> 

iriN 
CALL 
00 2 
» 
CALL 
inc 

— > 
--> 

-> 

-> 

-> 

--> 
— > 

CALL 
> 
N0P = 

WRIT 
FORM 

CALL 
CALL 
CONT 
> 
CALL 
IFII 
ror. M 
> 
WRI T 
FOhM 
» 
N0 = N 

> 
WRI T 
FORM 
RFTU 
END 

TEST F0 
INPUT.LT 
PEADMSI7 
SCAN IN 

00 I=1,NI 
TEST MT 

EETT IAIN 
HAR.NE.11 

NOT STA 
FORM UN 
NAMl.EN (A 
1NCREAS 

NOP* 1 
APD NA H 

E d o , 1 1 )A 
AT(A1G ) 

ADD I'.'P 
LINE I3,S 
LINE 10, S 
D U E 

C0HPLE1 
LINE(0,S 

OTAT.GE .5 
All' ENOC 

WRITE L 
E(12,201 ) 
ATlfA 10) 

GENE RAT 
SEQ'9C00 
WRITE C 

E (12,205) 
A M IX,14, 
RN 
3 ENDCOM 

R CO 
0 ) G 0 
, A I N 
PUTS 
NPUT 
H CH 
PUT I 
NK ) 
i s r i 
I0UC 
1NPU 
E PA 

MPONENTS WITH NO I N P U T S 
TO 110 

P U T , N I N P U T , N O C O M P ) 

ARACTCR TO DETERMINE I F INPUT SOURCE HAS BEEN SAT 
1 ) ,M ,CHAR) 
GO TO 100 
ED - TYPE INPUT AS A PARAMETER 

NAMT BY ADOING COMPONENT NAME 
T ( I I . C O M N A H . A I N P U T I I ) ) 
RAME TER COUNTER 

r TO PARAMETER NAME L I S T 
INPUT ( I ) 

I I I TO COMPONENT CALL SCOUENCE 
0 U R C E , I S 0 U R , C 0 M M A , 1 , 1 2 ) 
OUPCE , I S O U h , A I N P U T I I ) , 6 , 1 2 1 

E CALL SEQUENCE WITH ) 
OUMTE , 1 JOUP.RPAR , 1 , 1 2 ) 
0 ) W R I TE 11 W R I T E , 1 0 1 ) S 0 U R C E 
OM-SOURCE * / l ) X , b A 1 0 ) ) 
INE ON SOJPCE F I L E 
SOURCE 

E STATEMCNT NUM3ER 

ONTINUE STATEMENT ON SOURCE F I L E 
NO 
IX,'CONTINUE') 

«***4«««*«*******+*********** 

COOCOO 
OCOCOM 
00030 7 
000007 
cocoi s 
000015 
C00323 
OP 003 1 
00033 1 
C30931 
30uP3M 
C0L03M 
00 034 5 
0OO0M5 
OPCnSO 
C000S7 
00C357 
3POC57 
000366 
00^102 
000132 
00C102 
C0C11 1 
C0C130 
CD013C 
CC01 3C 
00C1M i 
CG014 3 
C001M 3 
C001M 3 
C0C1M6 
0C015M 
00015M 
00021M 



CD 
O 
co 

O SUBROUTINE ENDMOD ENTRY POINT 0 0 1 3 0 6 
i—• 
CO o 
jjj STORAGE USED CODE (1 ) 001326; 0ATA(0) 001722; BLANK C0HM0N(2) 000000 

COMMON BLOCKS 
0003 
00CM 
0005 
0006 
0CC7 
0010 

CORDER 
CTITLE 
CSEQ 
CTAB 
CCC 
CIO 

C00C03 
000016 
000003 
COCOO3 
000P10 
CP0303 

EXTERNAL REFERENCES (BLOCK, NAME) 

0011 
0012 
u013 
0014 
G015 
0316 
C017 
0020 
0021 
0022 
0023 
0C2M 
0025 
0026 
0027 
0330 
0031 
00 32 
0033 
003M 
3035 
0036 

REAOKS 
CCTCOD 
CAILCP 
ENPCOM 
KOMSTR 
COMGEN 
TAPGEN 
rNCGO* 
LIME 
1APCAL 
CfMCOU 
NAMARY 
T A Ki AT 
SirrOV 
NKEU1 
NWPU* 
V 1 0 H 
N 1 0 i * 
NR PUS 
N 1 0 3 » 
N k ( f t 
NE PR3* 

STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME) 

C001 
OCOl 
0000 
oroi 
30C0 
OCOl 
cnoi 
C 3 1 
3001 
coco 

0CC250 
CC0C37 
CC0617 
CLC3M6 
C01C42 
CC0123 
330631 
3CTG77 
E00725 
C01351 

10SL 
1M2G 
31F 
MOOL 
501F 
60L 
7T0L 
7M0L 
enoL 
P.M IF 

onoo 
COOl 
OODl 
0300 
onoo 
000! 
CC03 
cceo 
Of-00 
cnoi 

000760 
00C0M5 
OOOM 10 
0010C3 
C010M3 
000560 
091063 
001227 
030657 
000762 

111F 
1506 
311G 
M01F 
S U F 
6CCL 
7oir 
7Mir 
81F 
8S0L 

0001 
0000 
0001 
0000 
0301 
0000 
ocoo 
0 091 
cooo 
3000 

000267 
00077M 
C00M6M 
001033 
00053M 
00105M 
001135 
C007 12 
00126 7 
001355 

12 0L 
15 IF 
331G 
Ml IF 
515L 
60 IF 
71 IF 
7ACL 
821F 
8S IT 

0000 
0000 
0001 
0001 
0001 
OOCO 
ocoo 
ocoo 
ocoo 
OCOl 

C00767 
000612 
000323 
000652 
001025 
00C656 
00122C 
OC12M7 
0C1311 
000772 

121F 
21F 
350L 
M17G 
517G 
61F 
719F 
7E1F 
831F 
660L 

CCOl 
0001 
OCOl 
C0C1 
COOl 
CC31 
CCC1 
C0C1 
OCOO 
co:o 

C00306 
COOMOO 
C00526 
C00372 
C01233 
C30605 
C3015 7 
LCP167 
CC13 33 
3314 04 

1M0L 
3C2G 
351G 
M20L 
573G 
62CL 
74L 
6CL 
E-3 3F 
tf IF 



to 
0001 
0001 
3000 
3000 
03C3 
C 0 J 3 
OCOO 
OOCO 
00C7 
03C7 
30u7 
CP03 
3030 
3300 
0005 

P 
D 
0 
1 
I 

1 
I 
I 
P 

001C40 
301173 
CC1627 
PC3633 
CGPbM6 
POnr 31| 
0CC557 
uC0565 
CUOC7 
CO0OC5 
0l"032 
0CC032 
003574 
3C0567 
3CPC31 

86ML 
930L 
921F 
ANA"E 
CYCLES 
nrp 
ir0"P 
ISN 
IXOC 
LOfCOC 
NOC 
NOP 
NOVP 
NP 
SEOA 

0300 
COCO 
0000 
0303 
COOP 
C O O 
cmo 
OOOC 
0303 
croc 
0'C7 
OOCO 
O
r
03 

OOCO 
0C06 

D 
D 
0 
I 
I 
I 
I 

I 
I 
I 
D 

001MM5 
301625 
0007S2 
O0CS39 
100S50 
00C532 
33C302 
C0C560 
000563 
0C0S72 
PCOCCM 
0C0575 
"30000 
D0C570 
C000C1 

865F 
9C1F 
93F 
BLNK 
DLINES 
HCX 
IPI AG 
ISOUR 
IXSOUR 
MAX T 
NOCCR 
NOPP 
NOX 
Nl 
TABNAM 

0000 
0000 
3001 
coon 
0030 
JOOO 
ocoo 
0000 
ocoo 
0000 
0007 
0006 
0000 
0030 
0C9M 

0 
D 
D 

I 
I 
I 

I 
I 
0 
0 

00155M 
000660 
0012M2 
00C536 
00C52M 
000542 
301677 
0UCS62 
003566 
000576 
concoo 
COOCOO 
000561 
PC35SM 
^00000 

86 7r 
91F 
960L 
COMMA 
ECS 
IIP 
INJP1 
IVR 
J 
MA XTP 
N0C1N 
NOTAB 
NOXP 
PTNAME 
TI TLE 

OCOO 
OCUO 
OCOO 
OCCO 
OCOO 
OCCO 
0007 
ocoo 
0300 
0000 
0P07 
0000 
0CC5 
0300 
0000 

0 
0 
D 

D 
I 
I 

I 
I 
0 
0 

001575 
001626 
001632 
00C605 
00C526 
OOC'.MC 
000336 
OOCOOO 
000571 
C00573 
000003 
00C577 
033300 
CCC552 
00050C 

869F 
911F 
961F 
COMP 
TORLT 
HT 
10CAN 
IVRSET 
K 
N 
NOCMOD 
NOTABP 
NSEQ 
RFSET 
XSOUR 

OCOO 
0001 
OCOl 
GC3 
ocoo 
OCCO 
CC10 
0C1C 
0015 
OOCO 
0037 
0C03 
OCCO 
OOCO 

D 
D 
I 

I 
I 
I 

I 
I 
D 

001605 
001232 
C01270 
C0C601 
C3052C 
L30556 
C3

n
330 

COOGC 1 
C30030 
C0P56M 
conoai 
C0PQ31 
CJP600 
COCSMM 

8R1F 
920L 
999L 
COHPS 
GT 
I 
1PEAD 
IWDITE 
KOMSTR 
NTT 
NOCOUT 
NOV 
NUN IT 
PPAR 

O 
CO 

o 
t—» 
CO 
o 
co 

001C3 
20131 
C131 
' C101 
30101 
C 0 10 1 
r c i o l 
l O l d 
L D I J J 
CC1.M 
T 1 3 ' . 
rciC6 
f C126 
00106 
3137 

C110 
3C111 
0 0 1 1 1 
00114 
uC117 
CC 122 
C0125 
00) 33 
"CI 53 
C0134 
00135 
' C135 
PC136 
00137 
3C1M6 
C0146 
C 0 1 M 6 
CC146 
C0146 
101M6 
CC1M6 
C01M6 
0C1'

1
' 

1* 
2* 
3* 
M ♦ 
5* 
6* 
7* 
8* 
9* 

)♦ 
11 * 
12* 
1 3* 
1M« 
15* 
16* 
17* 
lr* 
19* 
23* 
21 ♦ 
22* 
23* 
24* 
2** 
26* 
27* 
2P* 
29* 
30* 
31* 
32* 
33* 
34* 
35* 
31 ♦ 
37* 
38* 

CINDMOD 
SUB 

VERS 10 
PURPOS 
CALL S 

ROUTINE ENDHOOtCMPMOO.NOCO 
N 3
f C 
FOUEN 

DESIGNED BY 

21 
C 
C 
c 
c 
c 
c 
c 

COM 
1 /c 
2 10 

COM 
OIM 
DAT 
L I T 
DAT 
DAT 
OAT 
DAT 
OAT 

1 RE 
REW 
RE J 

CAL 
I F I 
FOR 

— > 
CAL 
I F I 

> 
CA 

> 
DO 

MON/C 
T A n / N 
CAN, I 
MON/C. 
ENSIO 
A G T / 
C R AL 
A EOT 
A HCX 
A COM 
A H P / 
A EYL 
SE T / ' 
I N

r
* 1 

INO 9 
GE 

L I f * 
101AG 
MAT! ' 

I N A 
CO 

L TCE 
NOCOM, 

CH 
LL CO 

SC 
8 0 1 = 

OMPLETC 
CE CM 

NO 
OU 

J . D . 
I 
I 
D 

OPDER/N 
OTAP.TA 
XOC 
I O / I R F A 
N IVRSC 
2MH 
• P O O L ' 
L T / ' F O R 
/ 1 2 I I C X 
M A / 1 2 H , 
! 2 H P 
LE S / ' C Y 
RESET 

THE GENERATIo 
r t lCD  ARRAY C 
COHP  COMPONE 
TPUT  I N P U T  0 
PURROUCHS 
M P L I C I T DOUrLE 
M P L I C I T INTEGE 
OU"LE P R F C I S I O 
0 X , N 0 V , N 0 P / C T 1 
P N A M l 1 ) / C 0 C / N 0 

P . T W R I T E , I P I A G 
T I 1 6 3 ) , X S 0 U R I 8 

G O T 0 ! 
TO S A T I S F Y D^L 
T ' / , B L 

/ , H C P 
/ , H 

/ . P P A S 
CLES ' / , 0 

MP,OUTPUT ) 
R E V I S E D JUNE 7 1 9 7 6 

N OF ECS MOOEL SUBROUTINES EOMO OAT 
0NTA1N7NG NAMES Or MOOEL COKPS. 
NT COUNTER 
UTPUTTARLE NAME ARRAY WORK SPACE 

DATE JULY 197M 
P R E C I S I O N I A  2 ) 

R I I , J , K , L , M , N > 
N IVRSET 
T L E / T I T L E ( 7 ) / C S E 0 / N S F 0 , S E 0 A I 1 ) 
C I N , N O C O U T , N O C , N O C M O P . N O C C R , L O C C O C , 

) , G ) 1 2 ) .CMPHGOI D . O U T P U T I l ) 
/ , E C S / 1 2 H E C S / 

E PRECSN ASSGNMNT STMNTS 
N K / ' • / 
/ 1 2 H C P / 
T / 1 2 H T / 
/ 1 2 H ) , I N D P / 
L I N E S / ' O L I N E S • / , 

T PER 
PMS I 1 
• E 0 . 2 

CMP 
f T I VA 
MPLE I 
NPI NO 
f . L E . 
S CK C 
MORP( 
AN MO 
l . N S E 

MANENT F 
8.PFMAME 
I)URI in 
MOD '/IC 
TE O.C. 
E OPTIMA 
COM.P,C

u
P 

3 ) G 0 TO 
OMPONENT 
CMPMOO.N 
DEL COMP 
0 

I L E NAME 
, 1 , 12HPF 
IWRITE , 2 
( 1 X . A 1 0 ) 
P P 0 C S S 1 
L CONTRO 
MOD.OUTP 
9C 

SEQUENC 
OC01P .0U 
ONENTS I 

NAME 
1)(CMPMODII),I=1,N0C0MP) 
) 
NG 
LLFR SPECIFICATION 
UT ) 

E FOR IMPLICIT EOUATIONS 
TPUT ) 
N SEQUENCE OF LOCATION STATEMENTS 

coooos 
C00C05 
30 003 5 
C00C05 
OOCC05 
C00C05 
EOCC05 
C0G0C5 
CC0CC5 
coooos 
'.00005 
occoos 
coooos 
OCuOOS 
OCC035 
C00005 
CC 033 5 
occcos 
C0CGC5 
C0CC35 
COC0C5 
C0CC05 
i_0C0C5 
CCC3C5 
C00010 
30LG10 
OCOO13 
000321 
CO0OM5 
CCC345 
2CC345 
3000M5 
C00DM5 
C003M5 
fC0GM5 
C0C0M5 
OOO0M5 



CD 
o 
0 0 001M7 39* C > GCT COMPONENT NO. IN LOCATION SEQUENCC OOOOMS 
-P> 0C152 MC* CALL GETCOOd,SEQA,ICOMP) '.C03M5 
2 3C152 Ml* C > TEST FOR DIRECT FORTRAN COMPONENTS CCCCMS 
CO CC153 M2* IF(CMrMOPIICOMP) .FO.FORLTIGO TO 60 C 0 C S 5 
<p ^0155 M3* iril.EO.l l'JPITE (12,31 ) CCC:6l 
CO -C163 MM* 31 FORHATIGX,•IFICPUS.FO.CPUSEC) GO TO 1' 3C0371 

30160 M5* 1 /6X,'1F(CYCLCS.LE.3. ) PLINES = 0.' C0C071 
'C1C0 M6* 2 /6X,'ITEST=0'/6X,'IF(RESET.5T.C.) ITEST=1' C0oC71 
33160 M7* 3 /6X ,'CPUS =CPI)SE C'/6X , ' I CNT=3 V 6 X , • I MPL = 0 * 000371 
.0160 Me* M /« 1 CONTINUE*) 0CuO71 
3C163 4«* C INACTIVATE O.C. PROCESSING CC3C71 
'C160 SC* C > TEST FOR O.C. IT YES CALL OCCALL C00071 
CClbO 51* C IFIKOXSTMC-PMOPIICOMP) ,1,2,H0C,1).E0.0)G0 TO 72 000071 
-016J 52* C > IMITATE COMPONINT SUBROUTINE CALL CENCRATION 300071 
fClbl 53* CALL CALLCP(CI'PMOP(ICOMP),ICDMP,XSOUR,ISOUR, IVRSET,OUTPUT) CP0P71 
CD161 54* C > COMPLETE- COMPONENT SUBROUTINE CALL GENERATION 000071 
C0162 55* CALL ENDCOM (OUTPUT .CM.PMOO i I COMP ) , XSOUR , I SOUR ,ICOMP,I ) ' C0U104 
C C 1 6 3 5 f * G 0 T 0 P 3 CO 0121 
L0io3 57* C > TRANSTER OIPECT FORTRAN FROM FILE 9 TO TILE 12 C0G121 
C316M 5S* 60 CONTINUE 000123 
C0165 S9« READI9.61,EN0=80,ERP=999)XSOUR C33123 
C0173 63* 61 FCPMATIPA10) 0CC13M 
(C171 61* 70 IFIKO'<STR(XSOUR,1,M,FORLT,1).EQ.O)GO TO 7M 00C13M 
0C173 62* WRITE 112,61 IxSOUR 30C14S 
[0176 63* GO TO 63 C00155 
DC176 64* C INACTIVATE O.C. PROCESSING 300155 
C0176 65* C72 CALL OCcALL! CHPMOD .NOCOMP,I,IVRSET,OUT PUT) 30G155 
0C177 66* 7M IFII .EQ.l )W|)ITE 112,31 ) C0U157 
0C202 67* 80 CONTINUE E0C17C 
GC20M 6t* 90 REWIND 9 0CD17U 
0C23M 69* C ADD PARAMETERS CYCLES.DLINES,RESET 09017r 
C323M 7C* C 0PC17C 
02235 71* WR1TE(10,81) CYCLES .DLINES,RE SET C00173 
U0212 72* 81 FORMAT(AIO) 000201 
0C213 73* N0P=N0P»3 0PG203 
00213 7M« C =====:==:> FORM SUBROUTINE EQMO CC0203 
0021M 75* NCXr=MAXO(NOX,l) C0C236 
C0215 76* WRITE 19,91)TITLE,PFNAME,NOXP,NOXP PCC21M 
D0223 77* 91 FORM ATI 'eTOR, IS AsSI . EOHO,AS90.EOMO'/ C0023C 
CC223 7P* 16X,'SUPR0UTINE E QMO ( T I ME , TKAX , I NOP ) • / 'C */*C* ,9X ,7 AlO/'CV CDC23C 
G0223 79* 2'C > THIS SUBROUTINE WAS PREPARED BY THE SIMWEST PRECOMPILER C0C230 
C0223 83* 3/*C ,25X,'USING *,A10,' COMPONENTS' E0C23C 
0C323 81* M/6X , 'rOMMON/CXOOT/XDOT( • ,1M,' I/C1NT/INTI ',IM , ' ) * C0C23C 
C3223 82* 5 /bX ,'COMMOV/C1MPL/1MPL,ICN1,I TEST/COVRLY/OUMl 3).CPUSEC• C0023C 
00223 63* 6 /6X ,'COMMON/COST/CCO19)•) CC0230 
0C22M 84* IF If.'OX.LT .1 > GO TO 105 0OC23C 
CC22M 65* C > FORM /CX/ COMMON C0033C 
00 2 26 86* WPITE(9,93> C0023M 
CG233 87* 93 FORMATCC > STATE VARIABLES') 00024 1 
00231 8P* CALL COMCEN INOX,HCX , 8,9) C00241 
CC232 e9* 105 IE(NOV.LT.l) GO TO 120 C0C250 
0C2J2 93* C > FOPM /CV/ COMMON 000250 
0C23M 91* UPITE(9,lll) EOi.253 
03236 92* 111 FORMATI'C > VARIABLES') 0C0260 

£l OC237 93* CALL CGMGENI NOV,2HCV, 1 1,9> C00260 
CC2M3 94* 120 iriNOP.LT.l) CO TO lMO 30J267 
002M0 95* C > FORM /CP/ COMMON L00267 



s 

CO 
o 
l/> 
p* 
1—• 
CO 
o 
1 

co 

002M2 
UC244 
0 0 2 4 5 
0C2M5 
C C . 4 6 
CC2M6 
O r 2 4 6 
G C ^ 4 6 
0 0 2 4 7 
C 3 2 5 1 
CC251 
L 3 :

r
2 

0  2 5 3 
0 C 2 5 4 
0 0 * 5 5 
0 0 2 6 3 
0 C : b 3 
OC2b3 
0C<.64 
0P2C6 
0 0 2 6 6 
r 0 2 6 6 
0 3 2 6 6 
0 3 . 66 
CC267 
C 0 2 6 7 
0 C 2 7 3 
CC273 
0 0 2 7 2 
0 0 2 7 6 
C 0 2 7 6 
C 2 2 7 7 
CC J33 
0 0 3 3 1 
LC33M 
:C 3J6 
CC337 
30 337 
3 0 3 1 0 
CC31U 
OC313 
PC313 
C031M 
L.C 31 7 
C 0 3 1 7 
C 0 3 2 3 
CC321 
3 C 3 3 2 
3 0 32 2 
C 0 3 2 3 
0C32M 
0C32M 
3 C 3 2 5 
CC327 
CC327 
r n i n 

c 

9 C * 
9 7 * 
93 * 
9 9 * 

1 2 3 * 
IC 1 * 
1C2* 
1 0 3 * 
1 0 4 * 
1 0

r « 
1 3 6 * 
1 0 7 * 
l „ l>» 
1 3 " * 
1 1 J * 
1 1 1 * 
11 2 * 
1 1 3 * 
11 4* 
l i s * 
1 1 6 * 
1 1 7 * 
l i f t * 
1 1 9 * 
1 2 C * 
121 « 
1 2 2 * 
1 2 3 * 
I ' M * 
1 2 5 * 
12C ♦ 
1 2 7 * 
1 2 8 * 
1 2 ' 1 * 
1 3 3 * 
13 1 * 
1 3 2 * 
1 3 3 * 
134 ♦ 
1 3 5 * 
1 3 6 * 
1 3 7 * 
1 3 P * 
1 3 9 * 
1 4 2 * 
1 4 1 * 
1 4 2 * 
1M3* 
144 « 
I M S * 
1M 6 * 
1M7* 
14 P.* 
) M « * 
I S C * 
1 5 1 * 
1 5 2 * 

WPITE 1 9 , 121 ) 
1 2 1 F O R M A T I ' C > P A R A M E T E R S ' ) 
130 CALL r 0 r 1 G E N I N 0 P , H C P , l P , 9 ) 
C > GE .ERATC TABLE COMMON I N EQMO 
1M0 CALL TAPGCN 
C I N A C T I V A T E O . C . P R O C E S S I N G 
C > GENERATE O . C . COMMONS 
C I F ! I O C A N . G T . 0 ) C A L L OCCOM 

W R I T E 1 9 , 1 5 1 ) 
151 FORMATI'C > MOOCL EQUATIONS') 
C > TRANSFER CALL SEQUENCE FILE ONTO PROGRAM FILE 

END rilf 12 
PrW INP 13 

350 CCNTTMJf 
REAP(12,61,rN0=M00,ERR=999)XSOUR 

370 WRI It (9,61)XSOUR 
GO TO 35 3 

C > WPITE RCTURN ANP ENTRY VARSET AT ENO OF SUBROUTINE 
MOO WPITE (9,401 ) 
M01 FOifMATU X,'CALL i M PL I C ( C YCLES ,DL I NE S ) • 

1 /oX,'iniMPL.LT.M )G0 TO 1' 
2 / 6 X , ' I F ( C Y C L E S . G T . D . ) I M P L = 1« 
3 / 6 X , ' r c L l u r ? N ' / 6 X , ' E N T K Y VARSET IT I M E , T MAX , I N D P ) ' ) 

C > 1VR = 2 FOR V A R I A B L E S . IVR = 0 FOR S T A T E S . 
I V R = 2 

C > T f S T THAT THERE APE VARIABLES I N MOOEL 
i r i N O V . L E . C ) GO TO 6 2 0 

C TEST FOR MORE THAN 2MM V A R I A P L E S 
I F I N 0 V . G T . 2 M M ) WRTTE I 9 , M 1 1 ) IVR 

M i l F O R M A T I b X , ' I F ( I N 0 P . G T . 2 M M ) G 0 TO 1 0 0 0 ' , I D 
C > LOAD XSOUR WITH GO TOI 
M20 X S 0 U R I 1 ) = C T I I ) 

XS0URI2 ) = GT ( 2 ) 
00 5CC 1=3,P 

SCO XEOUP(I)=PLNK 
1XS0U(. = 1 3 
NO 1 = 0 

C > SCAN COMPONENTS 
00 600 1=1.NOCOMP 

C > GCERATE STATFMFNT NO. CORRESPONDING TO EACH COMPONENT 
ISN=9.03«I 

C > CONVEPT 1SN TO BCD FoRMAT 
ENCOOC(4,531,ISN)ISN 

501 FCRMATlIM) 
C > INDEX FOR THE NO. OF VARIABLES ISTATES) BEFORE COMPONENT WAS 

CALL HETCOO(I.SEOA ,ICOMP> 
J = 4« ICO"PIVR1 
CALL C L T C O D U . I V R S E T . N O ) 

C > I I O E X FOR THE N O . OF V A R I A B L E S ( S T A T E S ) AFTER COMPONENT WAS 
j = M * i r o

M
P  i v R 

CALL GE TCCO U , I V R S E T , N l ) 
C > TEST TO DETERMINE I F ANY V A R I A B L E S ( S T A T E S ) WERE FGRMEO 

I F ( N 1 . L E . N O ) GO TO 6 0 0 
N3=NC'l 

C > SCAN THE NO. OF VARIABLES (STATES) FOR THIS COMPONENT 
DO 52C J=N0,N1 
NGT= NGT'l 

000272 
C00277 
C00277 
C0u277 
C3C.3C6 
CCC306 
oro:o6 
0 0 C 3 C 6 
u 0 0 3 0 7 
C C C 1 M 
CCC31M 
0 0 0 3 1 M 
GCD317 
oro'23 
CC0T23 
C0033M 
C003MM 
CCG3MM 
C00346 
OOC3S2 
CC0352 
CC0352 
0CO3S2 
0CO352 
C00352 
000352 
C0035M 
CC335M 
C033S 7 
C0U372 
L0U372 
0C0372 
3C0373 
CCOMCO 
OCOMJC 
30LM32 
COCMOM 
COOMCM 
C0041C 
OOOMIC 
cnoMio 
CCCM10 
CC0M13 
3CCM22 
LCCM22 
C0CM22 
CCCM27 
CC0M3M 
C00M3M 
00C4M 1 
3CCMM5 
C0OMM5 
0C04S2 
C00MS6 
C0uM56 
C0CM61 
C0OM6M 



CD 
O 
CO 

o 

CO o 
I 

CO 

m 

0 0 3 3 3 
0033M 
0 0 3 3 6 
0 0 3 3 7 
0 0 3 M 2 
303M5 
CC3M6 
CC3M7 
0 0 3 5 0 
0 C 3 5 3 
J 0 3 5 S 
3 C 3 5 6 
P C 3 5 7 
0 0 3 5 7 
0 C 3 6 1 
0 0 362 
0 C 3 6 4 
0C36M 
0 C 3 6 6 
3 0 3 6 7 
C 3 3 7 2 
0C37M 
L C 3 7 5 
C 0 3 7 7 
3 C 3 7 7 
0CM30 
U 0 4 3 3 
3 C 4 0 2 
0CM36 
' -CM36 
C0M06 
C0M07 
C 0 4 1 2 
CCM12 
CCM12 
CCM12 
C C 4 1 2 
0 0 4 1 2 
C C M 1 3 
0CM13 
CCM15 
OCM23 
0CM23 
CCM23 
0 C M 2 3 
C0M23 
C0M23 
CCM2M 
L0M25 
C0M27 
C0M32 
OOM32 
C 0 4 3 3 
30M35 
C 0 4 M 1 
P0MM1 
C0MM1 

1 5 3 * 
15M* 
1 5 5 * 
1 5 6 * 
1 5 7 * 
1 5 8 * 
1 5 9 * 
1 6 0 * 
1 6 1 * 
1 6 2 * 
1 6 3 * 
16M* 
1 6 5 * 
1 6 6 * 
1 6 7 * 
1 6 F * 
1 6 S * 
1 7 3 * 
1 7 1 * 
1 7 2 * 
1 7 3 * 
17M* 
1 7 5 * 
1 7 b * 
1 7 7 * 
1 7 ? * 
1 7 9 * 
I P C * 
) f l l * 
1 8 2 * 
1 8 3 * 
I B M * 
1 8 5 * 
1 8 6 * 
1 8 7 * 
l f l p * 
1 8 9 * 
1 9 0 * 
1 V 1 * 
1 9 2 * 
1 9 3 * 
1 9 4 * 
1 9 5 * 
1«>6* 
1 9 7 * 
l « > e * 
1 9 9 * 
2 9 3 * 
2 C 1 * 
2 0 2 * 
2 3 3 * 
2GM* 
2 C 5 * 
2 0 6 * 
2 3 7 * 
2 0 8 * 
2 0 9 * 

5 1 1 

SOS 

S I S 
c -• 
5 2 0 
6 0 0 
C -

6 2 0 

6 0 1 
C -

C 

L I N E 1 0 , X S O U R , I X S O U R , C O M M A . l , 9 ) 
N O . I N COMPUTER GO TO STATCMENT 

, 6 . 9 ) 

C T E S T I F 2ND LEVEL OF GO TO I S R E Q U I R E O 
I F I N G T . L £ . 2 M M ) G 0 TO 5 1 5 
CALL L I N E I 0 , X S O U R , I X S O U R , R P A R , 6 , 9 ) 
WRITE ( 9 , b l > X S 0 U R 
WRITE ( 9 . 5 1 1 ) I V R 
F O R M A T C l O O O ' . I l , ' I N D P = I N 0 P - 2 M M ' ) 
X S O U R d ) = G T d ) 
X S 0 U R I 2 ) = G T I 2 ) 
DO SOS K = 3 , 8 
X S 0 U R I K ) = BLNK 
IXSOUP= 13 
NGT=C 
I T ( I X 5 0 U P . N F . 1 3 ) CALL 

- > PLACE STATEMENT 
CALL L INE I 0 , X S O U R , I X S O U R , 1 S N , M , 9 ) 
CONTINUE 
CON)1NUE 

- > COMPLE1T GO TOI STATEMENT 
CALL L I N E ( 0 , X S O U R , I X S O U R , 1 2 H ) , I N 0 P 
WRITE 1 9 , 6 1 I X S O U R 
I F ! I V " . L E . 0 ) GO TO 7 0 0 
IVR = C 
WRITE 1 9 , 6 0 1 ) 
F O R M A T I G X . T N T R Y P A T S F T I T I M E , T M A X . I N O P ) * ) 

- > TEST THAT THERE ARE.STATES I N THE MOOEL 
I F I N O X . L E . O ) GO TO 7 0 0 

TEST I F 2ND LEVEL OF CO TO I S REQUIREO 
I F ( N 0 X . G T . 2 M M ) W R I T E ( 9 , M 1 1 ) I V R 
GO TO M23 

= = = = = = = > FORM SUBROUTINE D A T A I N = = = = = = = r = = = = = = = = = r = 
- > COMHON ANO D IMENSION STATEMENTS 

WRI I E ( 9 , 7 0 1 1 I I T L E 
F 0 R M A T ( 6 X , ' E N 0 ' / ' a F 0 R , I S ASSI . D A T A I N , A S R O . D A T A I N ' / 

1 6 X , 'SUBROUTINE P A T A I N ' / ' C ' / ' C ' , 9 X , 7 A 1 C / ' C ' / 
2 ' C > THIS SUBROUTINE WAS PREPARED BY THE EASY P R E C O M P I L E R * / 
3 6 X , ' D O U B L E P R E C I S I O N N A M E X , N A H E R , N A M E V , N A M E P V 
M 6 X , ' C O M M O N / C O P D E R / N O X , N O V , N O P • > 

- > TEST I F STATES ARE PRESENT I N MODEL 
I F I N C X . L T . l ) GO TO 7M0 

- > FORM STATE RELATED COMMONS 
W R I T E ( 9 , 7 1 1 ) ( N 0 X , 1 = 1 , 1 0 ) 
F O R M A T I ' C > STATE RCLATED COMMONS' / 

1 6 X , ' C O M M 0 N / C x / X ( ' , I M , ' ) / C X 0 O T / X D 0 T ( ' , m , ' 1 / C X I C / X I C I * , I M , ' ) ' / 
2 5 X . M / C X I C 1 / X I C 1 I ' , I M , ' | / C X I C 2 / X T C 2 ( ' , I M , ' ) / C X I C 3 / X I C 3 I * , I M , • ) • / 
3 5 X , ' 2 / C I N T / 1 N T I ' , I M , ' ) / C N A M C X / N A M C X I ' , I M , ' ) / C N A M F R / N A M E R I • , I M , ' ) • 
M / 5 X , ' 3 / C N T R L S / A N , I P R N T .MODE,ERROR I ' , I M , • ) ' ) 
> CALCULATE THE AMOUNT OF WORK SPACE R E O " 0 . 

N 0 = N 0 x * ( 2 » N O X * 7 ) 
I F ( N 3 . L T . 1 0 C O ) N O = 1 0 0 0 
W R I T C 1 9 , 7 1 9 ) N 0 
FORMA K b X , 'COMMON/CWORK /C WORK '. ' , 1 5 , ' ) ' ) 

> I E s T I F V A R I A B L E S ARE PRESENT I N MODEL 
I F I N 0 V . L T . 1 J TO TO 7 8 0 
WRITE (9 , 7M 1 )NOV ,NOV 

7M1 F O R M A T I ' C > VAP1APLE RELATED COMMONS' / 
1 6 X , 'COMMON / C V / V ( ' , I M . ' ) / C N A M E V / N A M E V ( ' , I M , ' ) ' ) 

C > TEST I F PARAMETERS ARE PRESENT I N MCDEL 

C =: 
C -
7 0 0 
7 0 1 

C -

C -

7 1 1 

C 

7 1 9 
C -
7M0 

000M6M 
C 0 0 M 6 6 
DOOM 7 1 
3 0 0 5 0 1 
C 0 3 5 1 1 
3 0 0 5 1 7 
0 0 0 5 1 7 
0 0 0 5 2 1 
C 0 0 5 2 6 
C 0 O S 2 6 
0 0 0 5 3 C 
C C 0 5 3 2 
OOL53M 
C 0 C 5 3 M 
O O u f 4 6 
C C G 5 6 1 
G 0 C 5 6 1 
C C 0 5 6 1 
0 3 L 5 6 1 
0 C C 5 7 1 
3 C C 6 0 1 
C C 0 6 0 5 
C 0 0 6 0 5 
0 0 0 6 ) 2 
C 0 C 6 1 2 
3 0 0 6 1 2 
C C C 6 1 2 
3 C O M 5 

3 0 0 6 2 7 
CCCG2 7 
C C 0 6 3 1 
00L .640 
00C6MC 
COCGMC 
C006M3 
C036M0 
C C 0 6 4 0 
CC06MC 
CCC6M C 
CO 06MM 
GC06S5 
0 0 0 6 5 5 
CCC655 
C 0 0 6 5 5 
CC0655 
0 0 0 6 5 5 
C0CE55 
CC066 2 
C0C67C 
CC06 7 7 
3 3 0 6 7 7 
0 ^ 0 6 7 7 
u3 0 7 D 2 
0 0 U 7 1 2 
0 C b 7 1 2 
01)0 71 2 



& 

CD 

o 
CO 

CD 
I—• 
CO 
o 
I 

CO 

CCMM2 
004MM 
^0450 
0CM50 
0 0453 
3 0 4 51 
3PM56 
C0M56 
3C457 
CC457 
0C461 
CCM63 
00463 
O0M6M 
3C46 7 
C0M67 
C0M70 
00M72 
00473 
0 0 M 7 5 
3CM77 
C0M77 
3 C M 7 7 
O L S Q J 
3C5G0 
'.0 501 
C C 51 1 
3C511 
00 51 1 
dC'll 
3C512 
CC.13 
30515 
C0515 
JC515 
0C51S 
C 0 5 1 6 
I.C521 
1 0522 
GO 52 3 
00523 
C0525 
C0526 
CC52 7 
00530 
OC331 
CG5M2 
oC5M2 
CC5M2 
C05M2 
! 05M2 
CL'54 2 
C0542 
C05M2 
C05M2 
0„. . . 
0 

213* 
211* 
212* 
213* 
214* 
21S* 
216* 
217* 
2 1 P* 
219* 
223* 
22 1* 
222* 
223* 
?2M* 
22 5* 
226* 
227* 
22?.* 
229* 
230* 
231* 
232* 
233* 
23M* 
235* 
236* 
237* 
23B* 
239* 
240* 
2M1* 
242* 
24 3* 
244* 
24 5* 
24( « 
247* 
24F* 
249* 
25

r
* 

251* 
25 ;♦ 
253* 
254* 
255* 
25( * 
257* 
2S6* 
259* 
263* 
261 « 
262* 
263* 
26M* 
265* 
266* 

780 

78 1 

C 

800 
621 

C 

831 

833 

8M1 
850 

851 

860 
C • 

661 

C = 
C 
C ■ 

862 
C 

864 

665 

C 

C 

INTO COMMONS 

AND P A R A M E T E R S * / 

I F I N 0 P . L T . 1 ) CO TO 3 0 0 
W P I T C ( 9 , 7 0 1 > N 0 P , N 0 P 
FORMATCC > PARAMETER RELATED COMMONS' / 

16X, 'COMMON / C P / P ( ' , I M , ' ) / C N A M E P / N A M E P ( ' , I M , ' ) ' ) 
> LOAD NO. OF S T A T C , V A R I A B L E , AND PARAMETERS 

WRITE ( 9 , 6 2 1 ) N 0 X , N O V , N O P 
F O R M A T I ' C > S I T N O . OT ST A T F S , V A R 1 A B L C S , 

1 6 X , ' ) n X = ' , I 4 / 6 X ,
,
N 0 V = ' , l 4 / 6 X , ' N 0 P = ' , I M ) 

I F I N 0 X . L E . 3 ) GO TO 8 5 0 
> LOAD STATE TRROR AND PARAMETER DEFAULT VALUES INTO COMMONS 

W R 1 T E ( 9 , 8 3 1 ) 
FORMATCC > LOAD STATE ERROR DEFAULT V A L U E S ' / 

1 6 X , ' 0 0 ICO 1=1 , N O X ' / b X , ' E R R O R I I ) = . l ' ) 
IFIPF"AML.E0.ECSIWRITFI«,S33> 
FPRMATI6X,*CALL GTTT (NAME XII) ,1,KAR)'/6X,'IF (K AR . EC.HT )ERROR 11 »=■] 

3.*/bX ,'1F(KAR.tO.HP)LRROR(I) = .005«) 
WPITE(9.8M1) 
FCPMATI'ICO 
IT(NOP.LL.0) 
WRITE(9,051> 
FORMATCC > LOAD 

1 6 X , ' 0 n ' 3 0 I = l , N 0 P ' / ' 3 0 0 
2 6 X , ' W P ! T E ( 6 , 3 0 1 ) ' / ' 3 0 1 

REWINp 12 
 > START FORMATION OF 

W R I T E ( 1 2 , C 6 l 1 T I T L E , N O C O M P , N O I A B , N O P , N O X . N O V 
F 0 R M A T ( / / 1 0 X , 7 A 1 0 / / 5 X , ' T H I S MOOEL CONTAINS ' . I M , ' COMPONENTS*/ 

I S X . ' W T T H ' , 1 M , ' T A B L E S  , 2 X , I M , ' PARAMETERS • , 2 X , I M , • STATES A N D * 
2 2 X . I M , ' V A R I A B L E S . ' 
2 / / 1 0 X , ' I N P U T DATA REQUIREMENTS L I S T * / ) 

y A X T = G 
I F ( N O T A B . L E . 0 ) 6 0 TO 86M 
CALL TABCAL 

COMPLETE D A T A I N SUBROUTINE == START BLOCK DATA MODEL 

C O N T I N U E ' ) 
GO TO 8 6 0 

PARAMETER OEFAULT V A L U E S * / 
P( I ) = . 9 9 9 9 9 ' / 

T O R M A T d H l ) ' ) 

INPUT REQUIREMENTS LIST 

CALCULATE TOTAL STORAGE RrQUlPED BY MODEL TABLES 
DO 862 1=1,NOTAP 
CALL G E T C 0 D ( 5 , T A D N A M ( I ) , N ) 
M A X T = M A X T ' I A B S ( N ) 
CONTINUE 

TESTS TO PREVENT DIMENSIONS < 1 
NCVP = M A X . . ( N 0 V , 1 ) 
NOPP = MAXr>(NOP, 1 ) 
M A X T P = M A X C I M A X ! , 1 ) 

BNAM 

000712 
00071s 
000725 
C00725 
300725 
3C0725 
0007?M 
L0C73M 
0OO73M 
GC073M 
COC737 
CC074M 
0007MM 
CCC7MM 
C0G7SM 
00075M 
C0C75M 
000762 
C3G762 
CC076M 
000772 
CC0772 
CCU772 
C00772 
C00772 
C0C77M 
C01P12 
3C1U12 
101312 
CC1012 
00 1 CI 2 
C01013 
C01016 
C01C16 
CD1016 
0P1016 
001320 
301025 
C01033 
C31040 
C013MC 
COlC.Mu 
CP1045 
001053 
C01361 
COIL'6 7 
C01103 
C01133 
001103 
001 10 3 
CO 1 103 
C01103 
CC1 10 3 
C011C3 
C01103 
001103 
C01107 



CD 
o 
co 

o 
1—» 

CO 
o 1 
co 

3 0 SMS 
C05M5 
CCSM5 
305M5 
3C5M5 
005M6 
r o s s o 
0 3 - 5 3 
3 0 551 
C C ^ 5 2 
t 0 5 5 3 
C 0 5 5 3 
EOi .53 
CC5SM 
CC-5M 
CC555 
r .C560 
1.0561 
0 0 5 6 1 
E 0 5 6 3 
0C56M 

•0565 
C 3 5 6 7 
l C 56 7 
C.0S6 7 
C 0 5 7 0 
•r 0 L 71 
0 C 5 7 2 
CC572 
'JCS75 
CC100 
CC631 
rcboi 
OCi.32 
0C60M 
3 C b 0 6 
CC607 
CC&13 
0 3 6 1 M 
CC615 
CC617 
CC620 
L 3 6 2 2 
0 0 6 2 M 
0 C 6 2 5 
: 0 6 2 6 
0 0 6 3 0 
0 0 6 3 0 
0 0 6 3 0 
0 C 6 3 1 
0 0 632 
0 0 6 3 3 

2 6 7 * 
2 6 P * 
2 6 9 * 
2 7 C * 
2 7 1 * 
2 7 2 * 
2 7 3 * 
274 • 
2 7 5 * 
2 7 ( * 
2 7 7 * 
2 7 8 * 
2 7 9 * 
2eo* 
2P1« 
2 t 2 * 
2H5* 
2 8 4 * 
2es* 
2 6 6 * 
2 8 7 * 
2 6 8 * 
2 E 9 * 
2 9 C * 
2 9 1 * 
2 9 2 * 
29 3 * 
2 9 4 * 
2 9 5 * 
2 9 b * 
2 9 7 * 
2 9 8 * 
2 9 9 * 
3 3 3 * 
3 0 1 * 
3 3 2 * 
3 3 3 * 
33M* 
3 3 5 * 
3CC* 
3 0 7 * 
3 0 8 * 
3 0 9 * 
3 1 C * 
3 1 1 * 
3 1 2 * 
3 1 3 * 
31M* 
3 1 5 * 
3 1 6 * 
3 1 7 * 
3 1 8 * 

CALL C0MC0UI12HNAMCP . N O P ) 
C > TEST FOR O . C . I F YES CALL 0 C 8 L K 0 
C I N A C T I V A T E O . C . PROCESSING 
C I F | I O C A N . G T . 0 ) C A L L OCPLKD 
C > GENERATE NAME OATA STATEMENTS 

WRITE ( 9 , 8 6 7 ) 
8 6 7 F O K H A T C C > MODEL OATA 
C - — > 

S T A T E M E N T S ' ) 

CALL 
CALL 
CALL 

--> F L I G H T T A B L E S ) 
LOCATIONS 

CALL 
C = = = = = = : 

8 P 1 

9 0 0 

GENERATE S T A T E , V A R I A R L E , AND PARAMETER NAME DATA STATEMENTS 
fJA"APY I12HNAMEX , 5 , N 0 X , 8 ) 
NAMARY(12HNAMEV , 5 , N O V , 1 1 ) 
NAMARY(12HNAMEP , 5 . N O P , 1 0 ) 

CALCuLATC N O . OF WORDS I N TABLES I L E S S 
GENERATE TABLE NAMES, MAX D I M E N S I O N S , 

TA3PAT 
= TABLE I N I T I A T I O N = = = = = = = = = = 

WPITE ( 9 , 3 6 9 1MAXTP 
8 6 9 F O R M A T U X , * P A T A T A B L E S / * , 1 5 , 9 H * 1 . 9 9 9 9 9 / / 6 X , * END * ) 
8 8 0 I F I N 0 P . L E . 3 ) GO TO 9 6 0 
C > AOD PARAMETERS AND STATES TO INPUT REQUIREMENTS L I S T 

N l ' N I T = 1 0 
N 1 = N 0 P 
W R 1 T E I 1 2 . 8 8 1 ) 
F O R M A T I / / / 1 M X , ' P A R A M E T E R S R E O U I R E D ' / / 

1 1 3 X , ' C O M P O N E N T ' , 5 X , ' P A R A M E T E R ' / 
2 1 5 X , ' N A M E ' , 1 0 X , ' N A M E ' ) 

REWIND NUNIT 
COMPS = L'LNK 
0 0 9 4 0 1 = 1 , N 1 

C > SCAN PARAMETER I S T A T E ) L I S T 
READ(NUN I T , 9 p l ) A N A M E 

9 0 1 FORMAT!A 7) 
CALL S T R M O V I A N A M E , M , M , C 0 M P , 1 ) 

C > COMPARE CURRENT COMPONENT NAME W I T H PREVIOUS NAME 
I F I C O M P S . C O .COMP) GO TO 9 2 0 
WRITE ( 1 2 , 9 1 1 ) 
FORMAT! I l l ) 
COMPS=C0MP 
WRITE 1 1 2 , 9 2 1)COMP,ANAME 
FORMAT! 1C-X, A4 , 9 X , A 7 ) 
CONTINUE 
CONTINUE 
I F ( N O X . L C . O ) RETURN 
H l l i U M T . E 0 . 8 l RETURN 
NUN I 1=8 
N1=M0X 
W P I T E ( 1 2 , 9 b l ) 
F 0 R M A T I / / / 1 B X , ' S T A T E S ' / 

1 2 X , • ( I N I T I A L C O N D I T I O N S AND ERROR CONTROLS R E O U I R E D ) ' / / 
2 1 3 X , ' C 0 M P 0 N E N T ' , 6 X , ' S T A T E ' / 1 5 X , ' N A H E ' , 1 0 X , ' N A M E ' ) 

GO TO 9 0 0 
9 9 9 RETURN 

END 3 ENDMOD * * * * * * * * « « * * * * o * * * * * * * * * * * * * * 

9 1 1 

9 2 0 
9 2 1 
9M0 
9 6 0 

9 6 1 

C C U 1 3 
0 0 1 1 1 3 
c o m 3 
0 0 1 1 1 3 
C 0 1 1 1 3 
C 0 1 1 1 7 
1 C 1 1 2 M 
G 0 1 1 2 M 
0 0 1 1 2 M 
3 0 1 1 3 2 
CO) IMC 
3 C 1 1 4 0 
CC1 IMC 
CC1 1M6 
0 0 1 1 4 l 
3 3 1 15C 
3 0 1 1 5 6 
0 0 1 1 5 6 
GO 1 1 5 6 
C P 1 1 6 1 
CO 1 16 3 
CO M b 5 
C O U 7 3 
CC 1 1 7 3 
0 C 1 1 7 3 
CO 1 1 7 3 
0 0 1 1 7 5 
C 0 1 2 3 3 
C C 1 2 C 3 
C C 1 2 3 3 
C C 1 2 1 0 
C C 1 2 1 C 
C 0 1 2 1 3 
C 0 1 2 1 7 

• C 0 1 2 2 2 
0 0 1 2 2 7 
3 3 1 2 2 7 
0 0 1 2 3 2 
C 0 1 2 M 2 
C C 1 2 M 2 
C 0 1 2 4 2 
C 0 1 2 M 2 
C C 1 3 4 7 
C 0 1 2 5 5 
0 C 1 2 5 7 
C 3 1 2 6 1 
C 0 1 2 6 6 
C P 1 2 6 6 
C 0 1 2 6 6 
C 3 1 2 6 6 
C C 1 2 7 0 
0 0 1 3 2 5 

http://HlliUMT.E0.8l
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SUBROUTINE HLINE ENTRY POINT OOOllM 

STORAGE USED COOCI1) C00130; DATAIO) 000026; BLANK C0MM0NI2) OOOCCO 

EXTERNAL RTFCRENCES IBLOCK, NAME) 
0003 PUTT 
OOCM KOMSTH 
0005 NCRR31 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
3301 C3C021 10CL 
COCO D 000303 HLT 
OOOM I 000000 KOMSTR 

D0U1 PC00M2 12MG OCOl 000027 200L 
OOGO I 000010 I 0000 000015 INjPS 
OPOO D COOOOM POINT 

0001 00C100 300L 
0000 I 000006 II 

OCOO D C00002 HGT 
OOOC I C0O0C7 12 

CD 
o 
co 

o 
I—» 
CO o 
I 

co 

30100 
30)01 
J0101 
0 P 1 01 
roioi 
LC1J1 
i.ClOl 
C3101 
0 010 3 
C013M 
CC105 
..ClOS 
00106 
P3106 
coin 
30113 
0011M 
OG1 15 
00116 
C 0 11 6 
P0117 
C0I2J 
..9121 
C 0 12 1 
CC122 
0C122 
C0123 
30123 
30126 
00133 
OC 

1* 
2* 
3* 
M* 
5* 
6* 
7* 
fi* 
9* 

IC* 
1 1* 
12* 
13* 
IM* 
15* 
16* 
17* 
ie* 
1 s* 
2Z* 
21* 
22* 
23* 
2M* 
25* 
26* 
27* 
2P* 
29* 
3C* 
31* 

CHLTN 

C PU 
C CA 
C 
c c c 

c 
c 

c 
100 

c 
200 
c 
c ---

c 

SUBROUTINE 
RPOSC ADO 
L L SEQUENCE 

HLINEIPAGE 
A H0RI20NT 
PAGE 13 

RE 
LI 
IN 
PE 

LINE 
IN 
IR 
IM.PL1CI 
IMPLICI 

DIMENSION PAGEI13.56) 
LITERAL 'POOL' TO SAT 
DATA HLT/*< 

> I S INPUT COMP. 
I F ( I N . G C . I R > G 0 TO 100 
PCINT=HGT 
I 1 = I N 
12=1R 
GO TO 20U 

> INPUT I S ON R IG 
P01NT=HI.T 
I 1 = IR 
12= IN 

> PLACE POINT ON 
CALL P U T T ( P A G E ! l . L I N E 

> A O P N O . o r SYMU 
DO 3 0 3 J = I 1 , 1 2 

> TEST TO PREVCNT 
I E ( K O M S T I . ( P A G E ( 1 ,L INE 
I F ( K O M S T R ( P A G E ( l . L I N E 

> ADD H0RI20NTAL 

,LTNE,IN,IR) 
AL CONNLCTION LINE TO ECS SCHEMATIC 
X56 ARRAY CONTAINING HOLLORITH 
PRESENTATION OF A PACE 
NE NO. FOR H0RI20NTAL LINE 
PUT COMPONENT COL. LOCATION 
CE1VING COMPONENT COL. LOCATION 
T DOUBLE PRECISION (A-2) 
T INTEGER 11,J,K,L,M ,N) 
1SFY DBLE PRECSN ASSGNMNT STMNTS 
'/.HGT/ •> 

ON LEFT OR RIGHT 

RECEIVING END OF LINE 
) ,TR,POINT) 
OLS REQ"0. TO SPAN COLUMNS 
OVERWRITING POINTS 
) ,1,1 ,HL1 ,1 ) .EO.OGO TO 300 
),1,1,HGT, li.EQ.DGO TO 300 
LINE SYMBOL 

C00005 
000005 
00 000 5 
G0C005 
CC0305 
0C0305 
CC03D5 
COOCO5 
000005 
000305 
CCCC'OS 
0CCC05 
C0CC35 
C30305 
30C305 
33 0011 
C00C13 
000015 
30 0017 
000317 
O0CC21 
300022 
300C2M 
C0C02M 
00002 7 
C00027 
000335 
L0O335 
30COM 2 
C00C55 
00-355 



CD 
O 
CO 
p» 
o 
CO 
o 
CO 

00132 
00133 
00135 
G0136 

32* 
33* 
3M* 
35* 

CALL PUTT I PAGE I l . L I N E ) , I , 1 2 H : 
300 CONTINUE 

PETURN 
END S HLINE ♦ * * * * * ♦ ♦ * ♦ » ♦ ♦ ♦ ♦ « 

COOC70 
CC0101 
C0C101 
C0U127 

<o 



g 

CD 
O 
co 

o 
► — • 
CO 
o 
I 
CO 

FUNCTION IJBIT ENTRY POINT 0000«)M 

STORAGE USFO CODEIl) 000050; DATAIO) 000015; BLANK C0MM0NI2) OOOOCO 

EXTERNAL REFERENCES lOLOCK, NAME) 
0003 NCRR3J. 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAHE) 
OOCO I OG0091 iniT 0000 I 000000 IJBIT 0000 000005 INJPS 0000 I 000002 IWORO OCOO I 000003 LBIT 

00103 1* CUBIT 000002 
30101 2* FUNCTION IJBITIA,I,J,N) C0CC02 
00101 3* C VCRSION 1. REVISED AUG T 1975 C0G002 
CC101 M* C PURPOSE SET IJBIT EOUAL TO THE I J ELEMENT IN BINARY ARRAY A 000C02 
CC101 5* C CALL SEQUENCE A  N X N BINARY ARRAY C00002 
3C1C1 6* C I  POW INDEX COG002 
C0101 7* C J  COLUMN INDEX C0CC02 
33101 R* C N  COLUMN DIMENSION OF ARRAY C00002 
'0131 9* C DESIGNED eY J.D. BURROUGHS JULY 1975 C.0L3C2 
CP1U3 13* DIMENSION All) £.03002 
0010M 11* 1DIT = 1*1Jl )*N1 CC0002 
30105 12* IW0RD=IBlT/36 ♦ 1 000010 
00106 13* LPIT=M00lIBIT,36) C00C1M 
0C137 IM* IJEtlT = 3 C0002C 
0G113 15* TLO(35,1.IJBIT) = FLOILBIT,1,AIIWORD)) C0C021 
:C111 16* RETURN COCC32 
C0112 17* END u IJBIT ♦o**♦**♦♦♦***♦***♦♦♦*♦*♦«*♦♦« 00CLM7 



CD 
o 
co 
e» 
o 
»» 
CO 
*? SUBROUTINE 1JBITI ENTRY POINT 000050 
CO , . 

STORAGE USFO CODEd) 000055; DATAIO) 000C17; BLANK C0MM0NI2) OOOCOO 

EXTERNAL RFFERFNCES IBLOCK, NAME) 
0003 NERK3* 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) • 
0000 I 000000 IPIT 0900 000005 INJP* 0009 I 0000Q1 IWOPD 0000 I 000003 111 OCOO I 030002 LB1T 

C010O 1* CIJBIT1 C000C2 
C0101 2* SUBROUTINE IJB1Til A,1,J,N) C00002 
30101 3* C VERSION 1. REVISED AUG 7 1975 000002 
0C101 M* C PURPOSE LOAD 1 IN I .1 LOCATION OF N BY N BINARY ARRAY A. C00C02 
00101 5* C CALL SEOUENCE A  N X H BINARY ARRAY C0CC02 
00101 6* C I  ROW INDEX C0CC02 
CC101 , 7* C J  COLUMN INOCX 300002 
C0101 P.* C N  COLUMN DIMENSION OF ARRAY 003002 
30191 9* C DESICNFD BY J.O. BURROUGHS JULY 1975 3C3O02 
CC103 10* DIMENSION All) 333302 
GC13M 11* IPIT=I*(J1)«N1 C00002 
30105 12* lW0PD=IBIT/36 ♦ 1 000010 
C0106 13* LPI1=M00I1BIT,36) 00301M 
30107 IM* 111 = 1 C0C02C 
C0110 15* FLOILRIT,1,AIIW0R0)) = FLO 135,1,111) C0G022 
C0111 16* RETURN CC0036 
G0112 17* END 3 IJPIT1 *♦»»**»«*«♦♦♦*♦«»»♦♦♦*♦ O0GC5M 

m 



to 

SUBROUTINE INCOM CNTRY POINT 0 0 1 0 M 0 

STORAGE USED C O D E I l ) C 0 U 5 2 ; D A T A I O ) 0 0 0 5 2 1 ; BLANK C 0 M M 0 N I 2 ) COOCOO 

COM»ON PLOCKS 

C003 CIO 0 0 0 0 0 3 

EXTERNAL REFERENCES I B L O C K , NAME) 

OCJM 
0005 
2306 
0 00 7 
3310 
3311 
0^12 
3013 
u014 
'JP1S 
0016 
3317 
3 T C 
3321 
OL22 
0023 

COMDAT 
KO"STR 
PUTCOD 
flTCOU 
TE ADMS 
NXTEH 
NlMTRC 
TE TT 
KA *GCN 
STPOV 
F OPTCN 
WI. TTMS 
^wri't 
N 1 0 21 
M 0 ) 1 
Nrf R3» 

STORAGE ASSIGNMENT I B L O C K , T Y P E , R E L A T I V E L O C A T I O N , NAME) 

CO 
O 
CO 

& 
o 
i—» 
CO 
o 
I 

CO 

031 
J301 
3301 
0301 
0001 
0001 
J001 
0303 
3003 
30u3 
OC.33 
COCO 
OCCO 

D 
I 
1 
I 
D 

noco7S 
33231 
uC°320 
L C

n
3 4 7 

PLC750 
0CT472 
003673 
3 i. ■" 4 M M 
00^335 
I.C0J02 
oorooi 
OCP331 
C0C3M1 

12CL 
16CL 
2 22G 
2P0L 
3M7T 
3«3L 
5M0L 
P03F 
DFORT 
101 AG 
IWRTTE 
NUINPT 
UOUTNH 

OCOl 
LOGO 
cnci 
COOl 
0001 
COOl 
crci 
OCCO 
0"O0 
ocoo 
ocoo 
coo 
ocoo 

0 

I 
I 
D 

00002M 
OC03M6 
000313 
300373 
000762 
C00M76 
003677 
00CM51 
T3C323 
003475 
30C3M5 
000327 
PC0333 

122G 
161T 
2MCL 
300L 
3S6G 
MDOL 
563L 
805F 
HTNPT 
INJPS 
J 
NUOUT 
UPORT 

C0100 
L.0101 

OCOl 
0001 
3001 
00

n
l 

0331 
OCOl 
0CD3 
0030 
OOCO 
0003 
0005 
OCOO 

D 
I 
I 
D 

000135 
00C2M1 
OOOMOO 
00C633 
000M67 
000553 
003M21 
000M56 
000322 
D003MC 
000000 
00032S 

13 3L 
180L 
2MMG 
31 CG 
363L 
M2CL 
571F 
807F 
HOUTP 
IPHRS 
KOMSTR 
UCOMHM 

0001 
0001 
ocni 
OCOl 
OOCl 
0301 
0301 
0000 
OOCO 
0003 
COCO 
0000 

D 
0 

I 
0 

0001M6 
003246 
OOCM35 
C0CM32 
000775 
C90602 
031014 
000316 
00C31M 
CCOOOO 
000337 
OOOOCO 

1M0L 
20MG 
255G 
320L 
365G 
MMCL 
bCCL 
fcLNK 
H227 
IPEAD 
MODE 
UINPUT 

OCOl 
CC01 
CC30 
OOCl 
0CC1 
OCOl 
OCCO 
0oC 
OCCO 
OCCO 
OCCO 
cooo 

0 
I 
I 
I 
0 

CO Pi M 3 
CGT266 
C0037M 
C0C652 
CC1C10 
CL,C620 
CJP437 
C0C3M3 
C3C333 
000332 
C0P32M 
C001M6 

150G 
220L 
261F 
323G 
3 7 M G 
500L 
eoir 
CINMAM 
I 
IUCCMP 
NOCON 
U0U1 

1 * 
2 * 
3 * 
M* 

C1NC0M 
SU&ROUTINE I N C O M I I C O M . P H R S , I N D E X , M D I N P T . D I N P U T . N D O U T , 

IDOUT ,PCOMNM,CMPMOD,NOCOMP,IC0MP) 
C VERSION 2 . REVISED DEC 16 1 9 7 5 

cocoes 
C00C05 
00C005 
000005 



CD O 
0 0 30101 S* C PURPOSE PERFORM INPUT-OUTPUT CONNECTIONS BCTWEEN STD. COMPS. 000005 
-fc» 00101 6* C CALL SEQUENCE ICOM - COMMAND STRING ARRAY COOOOS 
2 LC101 7* C PHRS - CURRENT PHRASE (UPSTREAM COMP. NAME UPON ENT COOOOS 
CO i>0101 8* C INDEX - COMMAND STRING CHARACTER INDEX COOOOS 
*p C0101 9* C ND1NPT- NO. OF INPUTS FOR DOWNSTREAM COMP. COOOOS 
CO 0G101 IC* C OINPUT - LIST OF INPUT QUANTITY NAMCS FOR DOWNSTREAM 300005 

0C101 11* C COMPONENT 30003b 
00101 12* C NDOUT - NO. OT OUTPUTS FOR noWNSTREAM COMP. COOOOS 
T3101 13* C DOUT - LIST OF OUTPUT OUANTITY NAMES FOR DOWNSTREAH CCC03S 
COlOl 1M« C DCOMNM- SPECITIC COMPONCNT N'MC pr DOWNSTREAM COMP. COOOOS 
00101 IS* C CMPHOO - LIST OF COMPONENTS IN CURRENT MODEL COOOOS 
30101 16* C NOCOMP - NO. OF COMP. I N CURPEN1 MOOEL CPCQCS 
COlOl 17* C ICOMP - UPSTPEAM COMP. TYPE C00305 
CC133 IF* IMPLICIT POUbLE PRECISION IA-2) 3G03CS 
UC13M 19* IMPLICIT INTEGER 11 , J ,K ,L ,M ,N) CCCC05 
r.0105 2C* OOUPLE PRECISION ICO",ICOMP COOOOS 
00106 21* COMMON /CTO/IREAO,1WRITE,I01AG 000005 
i_0137 22* DIMENSION ICOM ! 8 ) ,0 INPUT I 1 I ,0 OUT I 1 ) .U1NPUT I 5 1) ,UOUT I 5 1 ) , CMPMOO ( 1 ) C0CCO5 
3 C 1 J 7 23* C LITCRAL 'POOL' TO SATISFY OP.LE PRECSN ASSCNMNT STMNTS COOOOS 
30110 2M* DATA \<277/,777 '/.BLNK/' COuGOS 
CC113 25* DATA HINPT/'INPT _ • / ,'IOIIT P/'OUTP 00oC05 
C0113 26* C > NO. OF CONNE'CTIONS INDICATOR P00P35 
:0116 27* NCCON=C C0C005 
1OII6 28* C > SAVE UPSTREAM COMPONCNT NAME C0C305 
E0117 29* UCOMNM=PHRS ' C00336 
30117 33* C > GcT LTST OF UPSTREAM COMP. OUTPUTS C00006 
C0120 31* CALL COMDATIUCOMNM,HOUTP,NUOUT,UOUT) G00010 
C0120 32* C > SCAN COMP. IN CURRENT MODEL 00C01C 
L0121 33* DO 100 I=1,N0C0UP CCC92M 
TC121 3M« C > TEST TO SEE IT UPSTREAM COMP. HAS BEEN DEFINEO C0032M 
0012M 35* IFIKOMSTR(CMPMODIT ) , 1,M,UCOMNM,1).EQ.O)GO TO 120 CCP024 
C0126 36* 100 CONTINUE . 3CCJ42 
E012b 37* C > GET STD. INPUT LIST FOR UPSTREAM COMP. C00042 
00133 Z** CALL COMPAT(UCOMNM,HINPT,NUINPT.UINPUT) CCL0M2 
00130 39* C > STORE COMP. LOC. = -102. COMP TYPE, NO. INPUTS FOR UPSTREAM CO 000042 
CC131 MC* CALL PUTCOD(3.UCOMNM,-1 CO) 0C0253 
00132 Ml* CALL PUTCOD(5,UCOMNM,MMNPT) C0CC55 
CC132 M2* C > INCREMENT MODEL COUP. COUNT CPCCSS 
OC133 M3* NGCCMP=NOC0MP«I 3C0362 
00133 MM* C > ADO COMP. NAME TO CURRENT MOOEL LIST CCCC62 
0013M MS* CMPMOPINOCO^P)=UCOMNM C00065 
00135 M6* IUCOMP=NOCOMP CC3371 
30136 M7* GO TO 14C OCi.073 
00136 MP* C > GCT INPUT LIST FOR EXISTING COMP. n00073 
C0137 M9* 120 IUCO«P=I C0307S 
001M9 50* CALL fET(00(5.CMPMOO ( I ) ,NUINPT) E3C076 
001M0 51* C > TEST FOR COMPONENT DRIVING ITSELF 0GOC76 
CC1M1 12* IF(KOHSTRIUCOMNM.l,M,PC0MNH,1).EO.O)GO TO 13C 000107 
CC1M1 S3* C > GET INPUT LIST FROM FILE 7 C00107 
P01M3 SM* UINPUT(1)=HZZZ C0D123 
CC1MM 55* IT(NUINPT.GT.0)CAIL RE ADMS(7,UINPUT,NUINPT,IUCOMP ) C0G122 
.1CIM6 5f * GO TO IMC COOl 3 3 
02146 57* C > LOAD UPSTREAM INPUlS FROM DOWNSTREAM INPUTS LIST COC133 

Ul 001M7 S8* 130 DO i;s 1 = 1 .HiJlriPT CCC135 
**" E0152 59* J35 UINPIlTd )=OH>PUTII ) 000143 

L01S2 6C* C > DEFAULT ON PORT DESIGNATION IS BLANK IUNIVEPSAL PORT) C0C143 
C015M 61* IMC UPORT=bLNK C001M6 



o 
I 

CO 

VJl 

J C 1 5 5 6 2 * PPORT=BLNK 3 0 0 1 M 7 
1 0 1 5 6 6 3 * M0PC=1 00 0 1 5 0 
. C 1 5 7 6M» CALL N X T P H ! I C O M , I N D E X , P H R S ) 3 0 0 1 5 2 
C 0 1 6 0 6 5 * I F H P S = 1 COC157 
0 0 1 6 1 6 6 * I F I K O M S T R I P H R S , 1 , 1 , P L N K , 1 ) . E Q . 0 ) G 0 TO 5 0 0 C 0 0 1 6 1 
3 C 1 6 1 6 7 * C > TEST TOR NUMEP1C, I . E . PORT NUMEER 3 0 0 1 6 1 
f C 1 6 3 6 8 * CALL NUME RC IPHRS , t 1 f>C ) 3 C 0 1 7 2 
0 0 1 6 3 6 9 * C > SAVE NUMERIC PORT N O . C 0 C 1 7 2 
DOlbM 7 0 * M0DF=1 C 0 0 l 7 b 
u C l b 5 7 1 * IJPCRTPMRS C 0 0 2 0 0 
C 0 1 6 6 7 2 * CALL N X T P H I T C O M , I N D E X , P H R S ) r 0 G 2 0 2 
 0 1 6 7 7 3 * I F I K O M S T R I P H R S , 1 , 1 , B L N K , 1 ) .EQ , 0 ) G O To 1 6 0 CCC207 
' 0 1 6 7 7 M * C > TEST TOR N U M E P I C , I . E . PORT NUMBER C C 0 2 0 7 
0 0 1 7 1 7 S * CALL NUME RC I PHR S , «• 1 60 ) C C 0 2 2 0 
C 0 1 7 1 7 6 * C > SAVE DOWNSTREAM PORT NO. C0C22C 
C 0 1 7 2 7 7 * DPORT=PHRS CC022M 
0 0 1 7 3 7 8 * IPHRS=3 C C 0 2 2 6 
0017M 7 9 * CO TO 4 2 0 0 0 0 2 2 7 
. 3 1 7 5 P.C* 1 6 0 W R I T E I I W R I T E , 161 ) P H R S , UCOMNM 0 0 0 2 3 1 
C 0 2 0 1 8 1 * 1 6 1  F 0 P H A K / 6 X , 1 8 H ♦ * * WAPNING * ♦ * . A I O . ' I S NOT A V A L I D PORT O E S I G N A T 0 0 0 2 3 7 
0 0 2 G 1 8 2 * H O N FOR INPUT COMPONENT * . A M , * . ERRONEOUS CONNECTIONS MAY OCCUR C 0 C 2 3 7 
0 0 2 0 1 8 3 * 2 * ) 0 0 0 2 3 7 
C32C2 8 4 * GO TO 4 2 0 C 0 0 2 3 7 
0 0 2 3 2 P S * C > SCAN UPSTREAM OUTPUTS C C 3 2 3 7 
0C2C3 P.6* 1 8 0 00 23" ! I = l , N u O U T C0Q2M1 
0 0 2 0 6 8 7 * I T I K O M S T R ( U O U T I I ) , 1 , 3 , P H R S , 1 ) . E 0 . 0 ) G 0 TO 2 2 0 0 0 3 2 4 6 
0 0 2 1 0 8 P * 2 0 0 CONTINUE C0C26M 
OC212 8 9 * GO TO 5 3 0 uOC26M 
0 C 2 1 2 9 C * C > SAVE OUTPUT NAME C0026M 
GC213 9 1 * 2 2 0 U 0 U T N M = U 0 U T I I ) C C 0 2 6 6 
0C21M 9 2 * ' MODE=0 3 C C 2 7 1 
3 3 2 1 5 9 3 * CAL l NX 1 P H ( I C O M , 1 H 0 E X , P H R S ) C 0 0 2 7 2 
T 0 2 1 6 9 4 * CALL N U M E R C I P H R S , * 2 M C ) 0 0 3 2 7 7 
0 0 2 1 6 9 5 * C > SAVE UPSTREAM PORT N O . C 3 C 2 7 7 
0 C 2 1 7 9 6 * I IP0RT=PHR5 C 0 0 3 9 3 
0 0 2 2 0 9 7 * CALL NX I P H I I C O M , I N D E X , P H R S ) 0 0 0 3 0 5 
UP220 9 P * C > SCAN DOWNSTREAM INPUTS 3 0 0 3 3 5 
0 C 2 2 1 9 9 * 2M0 PO 2 f 3 I = 1 , N P I N P T  CCG313 
0C22M 1C_» I F I K O M S T R I O I N P U T ( I ) , 1 , 3 , P H R S , 1 ) . E 0 . 0 ) G 0 TO 2 8 0 C 0 0 3 2 C 
0 3 2 2 6 1 0 1 * 2 6 0 CONTINUE G C L . 3 3 6 
CC233 1G2* W R I T E I I W R I T F , 2 6 1 ) P ) | R S , D C O M N M 0 0 0 3 3 6 
0023M 1C3* 2 6 1 r o i ( M A T ( / 5 X , 18H * ♦ ♦ WARNING * ♦ ♦ , A I O . ' I S NOT A V A L I D I N P U T O U A N T I T C 0 0 3 4 5 
C023M l ^ M * 1Y OP PORT D E S I G N A T I O N FOR COMPONENT ' . A M ) 0O03M5 
C 0 2 3 5 1 0 5 * GO TO 5 6 3 00C3M5 
0 0 2 3 6 1 0 6 * 2 8 0 DII»NAM=OINPUT ( I ) 30C3M7 
0 0 2 3 7 1 0 7 * CALL NX T Ti l ( 1 COM, I NOEx ,PHRS) 3 0 0 3 5 3 
0 3 2 4 3 1 0 P * CALL MIMLRC I P H R S , * 3 0 0 ) CGC36C 

g, 0 C 2 4 1 1 3 9 * Or0PT=PHRS 00C3bM 
O 0C2M2 I K * 1PHPS = 3 0 0 C 3 6 6 
° ° 0C2M2 1 1 1 * C > SEARCH FOR MATCH BETWEEN NAMES PORT NO. G I V E N ABOVE L C 0 3 6 6 
g 002M3 1 1 2 * 3 0 0 DO 380 I = 1 , N D 1 N P T C0O37C 
2 C02M3 1 1 3 * C > TEST TOR NAME MATCH COu37C 
00 3 C 2 4 6 1 1 4 * I F I K O M S T R I D T N P U T I I ) , 1 , 3 , O I N N A M . l ) . N C . O G O TO 3 8 0 C00M3C 

0C2M6 1 1 5 * C > BYPASS PORT TEST I F PORT NOT S P E C I F I E D 0 0 0 4 3 C 
0 0 2 5 3 1 1 6 * I F ( D P O R T . E Q . P L N K )G0 TO 3 2 0 0OCM13 

3 1 1 7 * C > DOWNSTREAM P O P ! TFST C00M13 
I 1 1 8 * i r i K O M S T R I D I N P U T I I ) , 9 , 1 , D P 0 R T , l ) . N E . 0 ) G O TO 3P0 C00M16 



o 

c o 

CD 
CO 0 C 2 5 2 1 1 9 * C > SCAN UPSTREAM OUTPUTS 2 0 0 M 1 6 

0 0 3 6 0 J = l , N U O U T OCOM35 
> TEST FOR NAME MATCH 0 0 0 4 3 5 

I F I K O M S T R I U O U T I J ) , 1 , 3 . U 0 U T N M , 1 ) . N E . 0 ) G 0 TO 3 60 CP0M35 
O C 3 2 5 T 1 2 3 * C > TEST I F PCRT I S S P E C I F I E O C00M35 
, ' . C 0 2 6 1 I 2 M * I F I U P O R T . L O . P L N K )GO TO MOO 3 0 J M 5 3 

 > TEST FOR PORT MATCH CP9MS0 
I F ( K O " S T R ( U O U T I J ) , 9 , 1 , U P 0 R T , 1 ) . E 0 . 0 ) G 0 TO MOO CCCM53 
CONTINUE C0u47M 
CONTINUE L 0 0 4 7 M 
GO TO 5 6 0 C0047M 

 > S A I I S r Y S P E C I F I C INPUT C33M7M 
 > GET UPSTREAM AND DOWNSTREAM PORT N O S . OP0M7M 

CALL T L I I I U O U T I J ) , 9 , U P 0 R T ) C0CM76 
CALL GET T I D I N P U T I I ) , 9 . O P O R T ) 0 0 C 5 0 7 
CALL N A M G E N I U O U T I J ) . U C O M N M , D I N P U T I I ) ) C0CS22 

 > TAG I N I ' l U AS FROM AH UPSTREAM SOURCE G3GS22 
CALL S1RM0V (I)LNK , 1 , 1 . P I N P U T I I ) , 8 ) OPL'535 
NCC0N=1 CCC

C
46 

I f IMOPE . E Q . O G O TO MMO CCCSSO 
■> S A T I S F Y ALL OTHER INPUTS USING OUTPUTS OF S P E C I F I E O PORTS CTC5SG 

CALL PORTCN11) I N P U T , N D T N P T , U O U T . N U O U T , D P O R T , U P O R T . U C O M N M , N O C O N , CO OSS 3 
1 P L N K ) C3CS53 

 > S A T I S F Y UPSTRfAM INPUTS . f C 5 S 3 
CALL PORTCN I U I N P U T , N U I N P T , D O U T , N D O U T , U P O R T , D P O R T , D C O M N M , N O C O N , C C P

C
0 5 

1 12H0 CC0S65 
GO TO 5 6 2 C " j 6 0 0 
UPORT=BLNK C 0 0 t 0 2 
DPORT=f!LNK C306Q3 
i n i P H R S . E Q . D G O TO 1 8 0 COCbOM 
CALL N X T p H I T C O M , I N D E X . P H R S ) C P J 6 3 7 
1PHRS=1 C0061M 
GO TO 1B3 2 0 0 6 1 6 
I F I U G P E . E O . O I G O TO 5 6 0 CCOt20 

—> REGULAR CONNECTION POUTINE E 0 3 6 2 0 
 > SCAN DOWNSTREAM INPUTS C C 0 6 2 3 

DO 5 M " 1 = 1 , N 0 I N P T COCf21 
 > TEST I F INPUT I S S A T I S F I E O C C 0 6 2 1 

I F I K O M S T R I O I N P U T I I ) , M , l . B L N K , 1 ) . N E . 0 ) G 0 TO 5M0 CCG633 
—> SCAN UPSTREAM OUTPUTS C P u 6 3 3 

DO 5 2 0 J = l , N U O U T L P 0 6 5 2 
—> TCST FOR NAMC MATCH C 0 0 6 5 2 

I F I K O M S T R I D I N P U T I T > , 1 , 3 , U 0 U T I J ) , l 1 . E Q . 0 ) G 0 TO MOO C 0 C 6 5 2 
CONTINUE CCU677 
CONTINUE 0 0 0 6 7 7 
I F ( N O r o N . L E . O ) W R I I E 1 1 W R I T E , 5 7 1 > U C O M N M . Q C O M N M 0 0 0 6 7 7 
F 0 r . M A T ( / 5 X , ? l H * ♦ ♦ WARNING ♦ ♦ ♦ NO , A M , ' OUTPUTS MATCH U N S A T I S F C 0 C 7 1 0 

H E D ' . A M , " I N P U T S ' ) C0C71C 
> STORE UPSTREAM INPUT LIST 30u71C 

IF(NU1NPT.GT.0)CALL WRIIMS I 7.UINPUT,NUINPT,IUCOHP ) C00710 
IFIIOIAG.LE .70>G0 TO 6C0 C00732 
WRITC(lWRITE,801IIUINPUT(I),I=l,NUINPT) 0OC7MD 
F O R M A T ! ' T N C O M  u I N P U T S ' / l 1 X . 6 A 1 0 ) ) C 0 b 7 5 3 

. . . WRITE I1WRITE , 8 3 3 ) U l O U T ( I ) , 1 = 1 ,NUOUT) C3U753 
S 0 3 3 6 2 1 7 3 * 8C3 F o R M A T C INCOMUOUI • / ( 1 X , 6 A 1 0 ) I 3 0 0 7 6 5 

W R I T C I l W R l T E , e 3 S ) ( n i N P U T ( I ) , l = l , N D I N P T ) 0 0 0 7 6 5 
F O R M A T ! ' I N C 0 M  P 1 N P U T ' / ( 1 X . 6 A 1 0 ) ) 0 0 1 C 0 0 

0 C 2 5 2 
0 0 2 5 M 
CC25M 
0 0 2 5 7 
C 3 2 5 T 
C 0 2 6 1 
C C 2 6 1 
C C 2 6 3 
C C . t S 
0 C 2 6 7 
0 3 3 7 1 
3 C 2 7 1 
C 0 2 7 1 
OC272 
0 3 2 7 3 
C027M 
0327M 
C 0 2 7 5 
0 0 2 7 6 
CC277 
0 0 2 7 7 
0 0 301 
C 0 3 0 1 
0 0 331 
0 0 3 0 2 
C 0 3 0 2 
C C 3 J 3 
0C30M 
0 0 3 3 5 
0 0 3 3 6 
0 C 3 1 0 
UC311 
CC 312 
0 0 3 1 3 
0 0 3 1 3 
C 0 3 1 3 
C 0 5 1 5 
C 0 3 1 5 
9 0 3 2 0 
0 C 3 2 3 
CC322 
G0322 
0 0 3 2 5 
0 0 3 2 7 
0 0 3 3 1 
OCJ33 
U03M0 
" 0 3 M 0 • 
0C3M3 
C03M1 
CC3M3 
C03M5 
CC353 
C335M 
0 3 3 6 2 
CC363 
CC371 

1 1 9 * 
1 2 0 * 
1 2 1 * 
1 2 2 * 
1 2 3 * 
I 2 M * 
1 2 5 * 
1 2 6 * 
1 3 7 * 
1 2 P * 
1 2 9 * 
13 0 * 
1 3 1 * 
1 3 2 * 
1 3 3 * 
13M* 
1 3 5 * 
1 3 b * 
1 3 7 * 
1 3 ° * 
1 3 9 * 
l M j * 
1 M 1 * 
1M2* 
1M3* 
1MM* 
1M5* 
1M6* 
1M7* 
14(1* 
1M9* 
1 5 0 * 
1 5 1 * 
1 5 2 * 
1 5 3 * 
15M* 
1 5 5 * 
1 5 6 * 
1 5 7 * 
1 5 8 * 
1 5 9 * 
1 6 3 * 
1 6 1 * 
1 6 2 * 
1 6 3 * 
16M* 
1 6 5 * 
1 6 6 * 
1 6 7 * 
1 6 8 * 
16<>* 
1 7 2 * 
1 7 1 * 
1 7 2 * 
1 7 3 * 
1 7 4 * 
1 7 5 * 

C  

3 2 0 
C  ■ 

C  

C  

3 6 0 
380 

C 

c 
MOO 

c 

C 

M20 

C 

MMO 

SCO 
C 

C 

C 

C 

C 

S20 
5M0 
5 6 0 
5 7 1 

C 

8 0 1 

8C3 

8 0 5 



8 C0372 
O0MC3 
uOMOO 
OCMC1 
CC4C3 
OOMOM 

176* 
177* 
178* 
179* 
160* 
181* 

8 0 7 
C 
6 0 0 

U R I T E ( I W R I T E , 8 0 7 ) I D 0 U T I 1 ) , I = 1 ,NDOUT) 
7 F O R M A T ! ' I N C O M - D O U T ' / I 1 X . 6 A 1 0 ) ) 

> TEST IF NEXT PHRASE HAS BEEN USED 
0 I F I I P H R S . E O . D I C A L L N X T P H I I C O M , I N D E X , P H R S » 

RETURN 
ENO 3 INCOM * * * * * * • » « , * * * • * « » * * * « * * * * * * * * 

0 0 1 0 0 0 
C0101M 
C0101M 
C0101M 
0 0 1 0 2 2 
CC1151 

CO o 
CO 

,-ts. 
o 
I—» 
CO o 

. I 
co 



CD 
C~> 
CO 
-£» 
O 
I — • 
CO 
o 
( 
co SUBROUTINE LINF ENTRY POINT 000110 

STORAGE USED C O D E d ) C00203: 0ATA(0) 00002M; BLANK C0MM0NI2) COOCOO 

EXTERNAL REFERENCES (BLOCK, NAME) 

0903 
OCOM 
0005 
0006 
0007 

STRMOV 
•.WPUf. 
N101S 
NI02» 
MFR3S 

STORAGE ASSIGNMENT (BLOCK. TYPE, RELATIVE LOCATION, NAMD 

OCCO 00CG07 
0001 00PCM0 
OCOO I 000006 

101F 
300L 
L 

0001 
OCOl 
oroo 

000022 
000055 

I 000005 

1176 
MOOL 
NO 

0001 000033 126G 0001 
0000 0 000002 BLNK 0000 
0000 D OOOCOO X 

000076 1M2G 
I O0C00M I 

OCOl 
0000 

000107 ison 
C00013 IHJPf 

VJI -«4 

30100 
C0101 
PC131 
30191 
C0I01 
roioi 
'. C 1 3 1 
3C101 
0C101 
00131 
00103 
0010M 
CC135 
"0106 
"'0106 
20111 
CC11 3 
0011 3 
3C11 3 
ecus 
2C123 
CG123 
0012M 
3T125 
CC1 J3 
CC 132 
00133 
3C1 3M 
0C135 

1* 
2 * 
3* 

M* 
5 * 
6 * 
7* 
e» 
«,* 

1 0 * 

u* 
1 2 * 
1 3 * 
I M * 
1 5 * 
1 6 * 
1 7 * 
1 8 * 
1 9 * 
2 - » 
2 1 * 
22* 
2 3 * 
2M» 
2S» 
2b » 
2 7 * 
2 8 * 
2 9 * 

CALL SEQUENCE 

C I INE 
SUBROUTINE L I N E ( M O D E , S O U R C E , I S O U R , T E X T , N , N T A P E I 

PURPOSE TO CONTROL THE FLOW OF SOURCE TEXT AND GENERATE 
CONTINUES AS NEEPCO TO STAY W I T H I N COLUMNS 1 - 7 2 

MODE - MO0E=9 - > NEW L I N E I S STARTED B E G I N I N G WITH 
M0DE=1 - > TEXT I S S P L I T TO T I T EXACTLY 7 - 7 2 

ISOUR - NEXT CHARACTER FOR WRIT ING 
TEXT - NEW TEXT STRING 
N - NO. OF CHARACfERS TO ADD 
N1APE - T I L E TO WPITTEN TO 

I M P L I C I T POUTLE P R E C I S I O N ( A - Z ) 
INTEGER ( I , J , K , L , H , N ) IMPLICIT 

DIMENSION S 0 U R C E ( 8 ) 
DATA X / 1 2 H X / . 3 L N K / 1 2 H 

C > TEST FOR END OF L I N E 
I F I I S O U R ' N . L E . 7 3 ) GO TO 3 0 0 
I F I H O P E . N E . C I GO TO MTO 

C — - > NEW L I N E REOUIRED 
C > WI.ITE CURRENT L I N E 

WRITE INTAPE , 1 0 1 1 S 0 U R C E 
101 F 0 R M A T I F A 1 C ) 
C > GENERATE CONTINUE SYMBOL 

SOURCE I 1 )=X 
0 0 ! J ! 1 - 2 , M 
SOU! CI I I ) = B INK 
1 S0l)»=7 
CALL S 1 R M 0 V I T E X T . 1 , N , S O U R C E , I SOUR ) 
I S O I I R ' I S O U R ' N 
RETURN 

2 0 0 

300 

C 0 0 C 0 3 
COOOOS 
C 0 0 C 0 3 
3 0 C 0 0 3 
0 O J 0 C 3 
CCC003 
CPCC33 
C C 0 3 0 3 
CO-CCS 
E.000C3 
T 0 0 0 0 3 
3 0 0 C 0 3 
C 0 C 0 3 3 
C3CC03 
C0CC33 
C 0 0 0 0 3 
CCGO 19 
GC0C10 
L 0 O P 1 0 

; c c o i 2 
30LP25 
0CCC25 
03 0 32 5 
300P33 
COC333 
OOC035 
00GC40 
0GJ0M6 
uOOOS • 



8 
C01JS 
C0136 
00136 
00137 
001M0 
r. c 1M 6 
O01M7 
C0152 
". C 1 5 2 
C015M 
0C15M 
3C155 
3C1S6 
L31S7 
2 0 16 3 
1.016 1 

30* 
31* 
32* 
33* 
3M* 
35 ♦ 
36* 
37* 
38* 
39* 
M3* 
Ml* 
M2* 
M3* 
MM • 
MS* 

C > M00E=1 SPLIT TEXT BETWEEN CURRENT AND NEXT LINE 
MOO N0=73IS0U* 
C > COMPLETE CURRENT LINE 

CALL STRMOVITEXT.l,NO,SOURCE,ISOUR) 
WFITEINTAPE.IOI)SOURCE 
SOUPCEI1)=X 
DO M23 1=2,8 

M20 S0URCEI1)=3LNK 
C > NO. CHARACTERS LEFT IN TEXT 

L =NNO 
C > NEXT CHARACTER IN TEXT TO MOVE 

N0=N0'1 
CALL S T R M O V I T E X T . N O . L . S O U R C E , 7 ) 
I S P U R r L «7 
REIURN 
END H L I N E * » ♦ ♦ * ♦ ♦ ♦ ♦ * * ♦ * • ♦ » ♦ * * * * ♦ ♦ ♦ ♦ * ♦ » ♦ ♦ 

C 0 0 C 5 1 
0 0 0 0 5 5 
0 0 0 0 S 5 
C0C0S7 
C 0 L C 6 b 
C C 0 1 0 1 
0 3 G 1 J 7 
0 0 0 1 0 7 
C 0 0 1 3 7 
OCOl 1 1 
coon l 
COOl IM 
C0O117 
0C3126 
OOCl31 
00U202 

CD 
O 
co 
o 
I—• 
CO 
o 
I 
co 



CD o co 
-c» 
o 
I—» CO o I 
CO 

SUBROUTINE LISTSC ENTRY POINT 0002MM 

STORAGE USED CODEIl) C0C265; OATAIO) 000177; BLANK C0MM0NI2) 000000 
COMMON BLOCKS 
0003 ClO 000003 

EXTERNAL REFERENCES IPLOCK, NAME) 
0C0M 
onas 
0 0 0 6 
0 3 0 7 
0 C 1 0 
30 11 
C312 

RE ADMS 
C O K D A T 
G t T T 
GlTCOD 
NWPU* 
N 1 0 2 * 
M R F 3 J . 

ST0RA6E ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME) 
0303 000065 101F 
0301 CCC150 535L 
0000 0 CCCC32 BLNK 
0303 1 0Cr0S5 ID 
0003 0 000033 IV 
OOCO 1 CU0..MM NO 
OOCO D CCPG60 ST 

0P01 CG0022 125G 
0CC1 00017M 5M0L 
OCOO 0 00093M HONF 
0C03 C0P0C2 IP1AG 
0T03 I 900301 IWRITE 
OPOC I 0000M5 NT 
0300 D 000353 TAB 

3001 
0000 
0000 
0000 

000102 1M1G 
00C1M0 5MIF 
D00036 HTUO 
000157 INJPS 

3000 I 03C0M6 J 
OCOO D 00P056 OP 
ooco D 000005 TABLE 

0000 000076 S21F 
0000 0001SO S63F 
0000 I 00C0M2 I 
0000 D 0CCC91 IP 
0000 I 00C300 MAX 
OCOO 0 000051 OUT 

OCOl 
OCCO 
0 0 3 0 
CC03 
OOCO 
COCO 

0 
I 

I 
0 

C 0 C 1 3 0 
CO POM 7 
C 0 0 0 3 1 
OOOOCO 
C300M3 
COOOMO 

S 3 0 L 
A I N 
I P L N K 
IPEAO 
N l 
P F N AM E 

•« 

00109 
G0101 
30101 
001C1 
3C101 
LOIOI 
COlOl 
^OlOl 
30101 
00103 
0010M 
OC195 
3C106 
30107 
CO 113 
"0113 
CO 112 
0C11M 
0C117 

1* 
2 * 
3* 
M« 
5 * 
6 * 
7 * 
8 * 
9 * 

1 3 * 
1 1 * 
1 2 * 
1 3 * 
1 4 * 
1 5 * 
1 6 * 
1 7 * 
ie* 
1 9 * 

C L I S T S C 
SUBROUTINE L I ST S C I I C P M A X , C M P N T S , A I N P U T , O U T P U T ) 

C VERSION 2 . REVISED OCT 8 1 9 7 6 
C PURPOSE PROVIDE A L I S T OF STANDARO COMPONENTS AND THEIR 
C I N P U T S , OUTPUTS, AND TABLES 
C CALL SEQUENCE ICPMAX - NO. OF STANPAPO COMPONENTS 
C CMPNTS - L I S T OF STANOARD COMPONENT NAMES 
C AINPUT - WORK SPACE TOR INPUT NAMES 
C OUTPUT - WORK SPACE FOR OUTPUT NAMES 

I M P L I C I T DOUBLE P R f C I S l C N I A - Z ) 
I M P L I C I T INTEGER d , J , K , L , M , N ) 
DOUBLE P R E C I S I O N I P , I V 

C C M M 0 N / C 1 0 / I R E A D , I W R I T E , 1 P I A G 
DIMENSION CMPNTS ( 1 1 , AINPUT I I ) , OUT P U T d ) , T A B L E I 1 0 ) 
DATA I B L N K / ' ' / 

C L I T E R A L ' P O O L * TO S A T I S F Y O L E PRECSN ASSGNMNT STMNTS 
DATA r L N K / ' ' / 
DATA I I O N E / M V . H T W O / ' ? 
CALL P E A 0 H S ( 1 8 , P F N A M E , 1 ,12HPFNAME 

C00CC2 
C 0 C 0 0 2 
C 0 0 0 0 2 
0 0 0 0 0 2 
0 C 0 0 0 2 
C0CG02 
C C 0 3 0 2 
C.CC302 
0 C C 0 0 2 
0 0 0 0 0 2 
C00CC2 
C 0 0 P 0 2 
C 0 0 C 3 2 
C0.-CC2 
CCC002 
0 0 0 9 0 2 
0 0 3 0 0 2 
0 0 C 0 C 2 
0 0 0 0 0 2 



8 

t 

CO 
o 
co 
t» 
o 
I—> 
CO 

. 0 
I 

co 

3 0 1 2 0 
3 0 1 2 3 
CC123 
0012M 
30127 
PC133 
OC133 
OC133 
..0133 
3013M 
CC135 
P0136 
3 C 1 3 7 
ori37 
: c 14 o 
.'PI 40 
3C143 
9C lMM 
301M5 
2C146 
00147 
LC153 
f 3151 
.0152 
C0133 
JC155 
3G156 
30157 
.0161 
0C152 
C0163 
C016M 
C 0166 
CC166 
GC167 
00170 
' C 17 I 
0C173 
CC17M 
CC175 
0C207 
ooiio 
C0213 
03215 
.0216 
00217 

2C* 
21* 
22* 
23* 
2M» 
25* 
26* 
27* 
2P* 
29* 
33* 
31* 
32* 
33* 
34* 
35* 
36* 
37* 
3e* 
39* 
M0» 
Ml* 
M2* 
M3* 
MM* 
M5* 
Mb* 
M7* 
MP* 
MO* 
SC* 
51* 
52* 
53* 
5M* 
55* 
56* 
57* 
5S* 
59* 
6C* 
61* 
62* 
63* 
6M* 
65* 

101 
C ■ 

521 

C 

C 

530 

535 

C ■ 

540 
511 
560 

563 

WRI 
FOR 

> 
DO 
WRI 
FOR 

13X, 
2 2 C 
> 
CAL 
CAL 
CAl 
MAX 

> 
DO 

> 
A IN 
OUT 
TAB 
ID: 
IP = 
or= 
iv= 
Sl = 
IFI 
A IN 
CAL 
IFI 
OUT 
CAL 
CAL 
i n 
TAG 

> 
CAL 
1 V = 
IFI 
1 V = 
I P = 
WRI 
FOR 
CON 
WRI 
f OP 
RET 
END 

T E I I 
MAM 

S 
5 6.' 
TE (6 
MATI 
•Ir.P 

N/M 
G 

I CO 
L CO 
I rn 
-nut 

s 

I' 
= BLN 
= RI N 
= 1.1 N 
I l ' L N 
f L ' K 
P L ' K 
PINK 
V L "K 
J . 01 
= AIN 
L CC 
j . r . i 
= 0UT 
L GC 
L fE 
J .GT 
= TAB 

G 
I U 
H T10 
I D . b 
110'E 
I / P S 
TE ( I 
MATI 
T I l .U 
Tf ( I 
HA I ( 
URN 

<i L 

E , 1 0 1 ) P F N A M E 
l M X . ' L I S T OF STANDARD 
S T D . COMPONENTS 
ICPMAX 
I I , C M P N T S ( I ) 
SX,'COMPONCNT NO.',13,' NAME 
,8X, 'OUTPUTS',16X, 'TABLES'/ 
ORT ' ) , ' NAME INDP. VAR. 
NPUT .OUTPUT ,ANO TAC.LE NAMES 
(CMr» IS I I ) , 12HINPT 
(CMPNTS d I ,12H0UTP 
ICMPrTS I 1 ) .12H1ABS 
,NO,NT I 
LONGEST (1ST OF NAMES 
MAX 
NAMLS 

,A10 t* COMPONENTS*) 

= ',A2// 

MAX. OATA*) 

, N I , A I N P U T > 
, N O , O U T P U T ) 
, N T , T A B L E ) 

WRIT 
1H1, 
CAN 
1 = 1 * 

21 
///l 
UTS' 
E P 
r T i 
MO A T 
M O A T 
MM AT 
3 I N 1 
C A N 
J = l , 
L A N K 
K 
K 
K 
K 

•Nliro TO 530 
PUTIJ) 
TTIAIN,9,IP) 
•NO)GO TO 535 
PUT(J) 
T T(0UT,9,0P) 
TT (OIIT.IC.ST ) 
.NT)GO TO 5M0 
L E U ) 
FT TABLE DIMENSION 
TCOO (5,TAB,ID) 

1.0)GO TO 5 MO 

I 10) 
WRITE,5M1IAIN,IP,OUT,OP,ST,TAB,IV,10 
2X,A6,Al,8X,Ab,Al,lX,Al,7X,A6,5X,Al,9X,l3) 
E 
WRITF ,563) 
1H1 ) 

ISTSC ♦«♦••«♦♦♦»♦*»♦♦*♦*♦♦♦♦♦♦♦♦♦♦ 

01010 

010M0 
01050 

000010 
000022 
000022 
CO0922 
C00P22 
CCdOTl 
C0O3 3 1 
3Cu03 1 
C00031 
20oCi3 1 
CC00M1 
COoOSl 
0PG061 
COLCM 
COC07 3 
CCOC73 
103102 
C0010M 
0C31O5 
C30106 
COul1C 
oroi11 
0C3I12 
200113 
C0C11M 
0C012J 
C00122 
CCCliO 
000133 
CG0135 
C001M2 
L0C15C 
0G0153 
0C0153 
C00155 
C'P0162 
00016M 
C00167 
C0C171 
CC017M 
C00220 
0rj220 
100220 
CC0225 
L0C225 
C0C26M 



CD O CO 

o 
I — • 
CO o I 
CO 

SUPROUTINE NAMARY ENTRY POINT 000237 

STORAGE USED C O D E d ) 000256; OATAIO) 000100; BLANK C0HHONI2) COOCOO 

EXTERNAL REFERENCES IBLOCK, NAME) 

0003 
0CCM 
ocos 
0006 
0307 
uOlO 
0011 
0012 

LIME 
NNCOD* 
NREW* 
NI02» 
NRPU1 
NWPUi 
MP31 
NERR3* 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 

0000 
:noi 
3CC0 
3000 
ocoo 

00P3M0 
ocrrfto 

D DCC-26 
I O0CO35 
0 cooooo 

losr 
13MG 
HP ATA 
ISTOP 
SOURCE 

croi 
0901 
D30C 
OCOO 

I 
I 

000115 
000163 
O0CO37 
000031 

11CL 
162G 
I 
J 

OCOO 
0000 
cooo 
0009 

9000MM 
00005M 
000065 

I 00C032 

12 IF 
201F 
INJPJ 
K 

OCOl 
0000 
OCOO 
OOOC 

0 
I 
I 

000022 121G 
00002C ANAME 
000036' ISOUR 
000030 NEXT 

OCCO CC0C50 125F 
0000 D C0C02M BLNK 
OCOO I C00C3M ISTART 
OCCO I C00333 N10 

C0100 
COlOl 
0G101 
COlOl 
COlOl 
301C1 
3'. 10 1 
CC101 
C01C1 
CC103 
3010M 
C0105 
( 0106 
00107 
com 
0 Gill 
C011M 
L0116 
C0116 
C0117 
'0117 
3C123 
i012j 
00123 

1* 
2* 
3* 
4* 
5* 
6* 
7* 
8* 
9* 

10* 
11* 
12* 
13* 
IM* 
IS* 
It* 
17* 
lb* 
19* 
23* 
21* 
22* 
23* 
2M« 

CNAMARY 
SUBROUTINE 

VERSION 1.2 
PURPOSE FORM 
CALL SEQUENCE 

DESICNED BY J . D . 

N A M A R Y ( C N A M E , N C H A R , N , N U N I T ) 
REVISED AUG 2 2 1 9 7 5 

A DATA STATEMENT THAT CONTAINS A GIVEN t I S T OF NAMES 
CNAME - NAME OF THE ARRAY To BE I N I T I A L 1 2 E D 
NCHAR - NO. OF CHARACTLPS I N ARRAY NAME 
N - NO. OF NAMCS TO BE PLACED I N OATA STATEMENT 
NUNIT - UNIT C O N T A I N I N G L I S T OF NAHES 

Bl IRROUrHS MAY 1 97M 
I M P L I C I T POUBLC P R E C I S I O N I A - Z I 
I M P L I C I T INTEGER I 1 , J , K , L , M , N ) 

D IMENSION SOURCEIB ) 
D I H E N S I O N A N A M E ( 2 ) 
DATA ANAME /2MH 
DATA E 'LNK / IZH , H D A T A / 1 2 H DATA 

C > TEST FOR EMPTY SET 
I F I N . L E . C I RETURN 
REWI NO NUNIT 

C CALCULATE THE N O . OF DATA STATEMENT EXTENSIONS REQD. 
NEXT= I N - 1 1 / 1 0 8 * 1 

C SCAN DATA STATEMENT EXTENSIONS 
DO MCO J=l.NEXT 

C EXTENSION COUNTER 
K=J-1 

COOOOO 
COOCOO 
3CC000 
cooooc 
LCOOOC 
COOCOC 
COOOOC 
COOCOC 
CCuCPO 
OOCOCC 
CC3C03 
CDOSCO 
COUUOC 
C03C9C 
cooooc 
tocooo 
CC 330 0 
OC CO 3 5 
C C L C S S 
C O U O I C 
rOOPio 
C 0 0 0 1 6 
OCCOlb 
000022 



O) 
ro 00123 

0012M 
0012M 
00125 
C0125 
T0127 
CC130 
00130 
C0131 
CC132 
C0133 
CC136 
C0136 
EOIMO 
1)0149 
G01M1 
C31M1 
001M3 
0 C 1M 6 
0 0 1M 6 
3 01M 7 
OC150 
3C151 
3C15M 
C01SM 
LC155 
00156 
GC156 
00157 
C0160 
30161 
0016M 
C0167 
00167 
30170 
CC171 
CC173 
0017M 
EC177 
CC.03 
0C202 
0C203 

25* 
26* 
27* 
2e* 
29* 
30* 
31* 
32* 
33* 
3M* 
35* 
3b» 
37* 
38* 
39* 
M"* 
Ml* 
M2* 
M3* 
MM * 
M5* 
Mb* 
M7* 
MG* 
M9* 
59* 
51* 
52* 
53* 
5M* 
55* 
5 I* 
57* 
58* 
59* 
6C* 
61* 
62* 
63* 
64* 
65* 
66* 

C — 

c — 
c — 

C • 

100 
C ■ 

c • 
c — 
105 
C 

110 

121 
C 

C 

125 
C 

230 

201 
MOO 

N O . OF CHARACTERS PER E X T E N S I O N 0 0 0 0 2 2 
N 1 0 = 1 2 * I N  K * 1 C 8 ) C 0 0 0 2 5 

L I M I T NO. OF CHARACTERS PER OATA STATEMENT TO 1 2 9 6 C 0 0 0 2 5 
1 F I H 1 P . G T . 1 2 9 6 ) N 1 0 = 1 2 9 6 C 0 0 0 3 1 

C A L C . F I R S T AND LAST WOPD I N L I S T OF OATA STATEMENT C 0 C 0 3 1 
I S T A R T = K * 1 3 8 * 1 0 0 0 0 3 7 
1 S T 0 P = I S T A R T « N 1 0 / 1 2  1 0CO0M3 

 > GENERATE DATA STATEMENT 0O0CM3 
S O U P C F I 1 l = H D A T A COuOSl 
I S 0 U R = 1 2 C0CC53 
DO 100 1 = 2 , 8 CC036C 
S P U P C C d ! = B 1 NK CC0C6C 

—> LOAD ARRAY NAML EC026C 
CALL I I N I 1 3 , S O U R C E , I S O U R . C N A M E , N C H A R , 9 ) C 0 0 0 6 2 

TEST IF OATA STATEMENT EXTENSION I S REQUIRED L 0 C C 6 2 
I F I K . L E . 3 I G 0 TO 1 1 0 0 C 0 C 7 2 

ENCOOE DATA EXTENSION N O . CD3C72 
E N C O U t I 2 , 1 3 S , K I K O0CO7 5 
F 0 R M A T I I 2 ) CCOIOM 

ADO EXTCNSION N O . TO DUMMY ARRAY NAME CCC10M 
CALL L INE 1 0 , S O U R C E , I S O U R . K , 2 , 9 ) 0PO1OM 
CALL I 1 N E I 0 , S O U R C E . I S 0 U R . 1 2 H / . 1 , 9 ) C 0 0 1 1 5 
E N C O P n M , 1 2 1 , N 1 0 ) N 1 0 0 0 0 1 2 6 
F P R M A T I I M I 0 0 0 1 3 6 

—> LOAD NO. OF CHARACTERS I N OATA STATEMENT C 0 0 1 3 6 
CALL L INE 1 3 . S O U R C E , I S O U R , N 1 0 , M , 9 ) 0 0 0 1 3 6 
CALL L I N E 1 0 , S O U R C E , 1 S 0 U R , 1 2 H H , 1 , 9 ) 3 P 0 1 4 6 

— > SCAN NAMES 0 0 0 1 4 6 
AIIAME (1 I = PINK C 0 0 1 5 6 
A N A M E I 2 1 = PLNK CCC16C 
DO 20C I = I S T A R T . I S T O P 0 0 0 1 6 3 
R F A D I f . U N I T , 1 2 5 ) A N A H E I 1 ) 3 C J 1 6 3 
FORM.ATIAbl O C u l T C 

— > LOAD NAMES INTO DATA STATEMENT C 0 0 1 7 3 
CALL L I M E ! 1 . S O U R C E , I S O U R , A N A M E , 1 2 , 9 ) C 0 0 1 7 C 
C O N T I \ U E C 0 0 2 3 1 
CALL L INE I 1 . S O U R C E , I S 0 U R . 1 2 H / , 1 , 9 ) . . 3 0 2 0 1 
WRITE 1 9 , 2 0 1 ISOURCE E 0 0 2 1 1 
F O R M A T ( S A I O ) C C 0 2 2 3 
CONTINUE CQC223 
RETURN C C 0 2 2 3 
END 3 NAMARY * « ♦ • » ♦ » ♦ ♦ ♦ ♦ ♦ * ♦ ♦ * * ♦ * • ♦ ♦ ♦ ♦ CC025S 

CD 

CO 

o 
I—• 
CO 
o 
co 



CD 
o 
co 
o 
I — • 
CO 
<
7? SUBROUTINE NAMGEN ENTRY POINT 0C0060 
CO 

STORACE USCO CODE(l) 000073; DATAIO) OOOOIM; BLANK C0MM0N(2) COOCCO 

EXTERNAL REFERENCES (BLOCK, NAME) 
0CC3 STRMOV 
QCCM KOMSTR 
9005 NERR3* 

STORAGE ASSIGNMENT (BLOCK, TYPE, RCLATIVE LOCATION, NAMF) 
OOCO 0 CCOCCO BLNK 0000 I 000002 I 0000 000010 INJPS DOOM I 000000 KOMSTR 

0C100 1* CNAMGEN COOCOC 
30131 2* SUBROUTINE NAMGEN(SOURNM,COMNAH,QUANAM) COOCOO 
00101 3* C PURPOSE 6CNERATE UNIOUT NAMES FOR ALL MODEL VARIABLES PARAMETERS COOOOC 
E0101 M* C CALL SCOUENCE SOURNM  SOURCT NAME 300000 
COlOl 5* C COMNAH  COMPONENT NAMC COCCCO 
D01G1 <* C OUANAM  OllANlITY NAMC COOOOO 
C01J3 7* IMPLICIT DOUPLE PRCCISION IA2) COOCCO 
C013M 8* IMPLICIT INTEGER 11 , J,K,L ,M ,N) COOOOC 
3C105 9* DATA PLVK/12H / COOCOL 
00105 10* C > TRANSFER SOURCE NAME TO OUANTITY NAME COOCOO 
F0107 11* QUANAM=SOURMH 30O33C 
CC107 12* C > ADD COMP. NAME TO COL. M TO 6 009000 
30110 13* CALL STHMOVICOMNAM.l,3,OUANAM,M) OOuOCl 
0C110 1M« C TEST COL. 9 FOR PORT NUMBER COoOOl 
3C111 15* I:IK0MSTR(QUANAM,9,1,rLNK,l).EO.0)RETURN 000010 
C0111 11* C > TEST IF COL. 2 OP COL. 3 IS TO BE USED FOR PORT NO. 30001C 
CC113 17* 1=3 C0002M 
CC11M 1?* IFIKOMSTH(OUANAM,2,l.PLNK.lI.EO.O)I=2 0CCC26 
OCUM 19* C > PLACE PORT NO. IN COL. I LCC026 
C0116 70* CALL STRMOV IOUANAM,9,1,OUANAM,I) C30041 
C0117 21* RETURN CPOC'50 
CD12J 22* END u NAMGEN »♦♦♦♦*»***»«♦♦♦♦*»♦♦***♦ C0U072 



2 

SUBROUTINE NEWCOM ENTRY POINT 000266 

STORAGE USED COOC(l) C003MM; DATA(O) 000052; BLANK C0MM0NI2) OOOCOO 
COMMON PLOCKS 
0003 CIO 
OOOM CSEO 

000003 
000G03 

EXTERNAL REFERENCES IBLOCK, NAME) 
3005 
3306 
00C7 
0010 
0311 
U912 
0013 
001M 
0015 

rcrpuB 
GETCOD 
PUTCOD 
KOMSTR 
COMDAT 
RLAOMS 
KWPUt 
N102* 
NEPR31 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
0001 
0001 
0300 
00C3 
OOOM 

1 
1 
0 

0COC50 
0CP167 
C0C010 
CCCCOl 
OOOCOl 

12 3G 
MOOL 
I 
IWRITE 
SEOA 

0001 
0001 
0003 
0010 

000067 
000222 
000C02 

1 OOOOOO 

200L 
M20L 
IDI AG 
KOMSTR 

0001 
3000 
309C 
0003 

0OC130 22CL 
OOOOOO HINPT 
000035 INJP* 
0C0011 LN 

0001 00C1M3 300L 
OCOO 0 000002 HOUTP 
0003 OOOOOO IREAO 
OCOO I O0C006 LOCNO 

OCOO C0C012 3 0 1 F 
OCCO D 0CO03M H Z 7 2 
OCOO I 0 0 0 0 0 7 ISYMB 
OOOM I CCOOOO NSEQ 

CD 
O 
CO 
-c* 
o 
1—' CO o 
1 
co 

C01C3 
COlOl 
C01C1 
00101 
P0101 
3P101 
ccioi 
r o i o i 
CC101 
L0101 
0C101 
c.0131 
CC101 
r.cici 
: oiol 
30101 
LOiai 
i 

i* 
2* 
3* 
M* 
5* 
6* 
7* 
e* 
9* 

10* 
ii» 
12* 
13* 
14* 
IE* 
It « 
17* 
18* 

CI 

c c 
c c c c 
c c c c c 
c 
c 
c 

CNEWCOM 
SUBTOUTINE NEWCOMI COM NAM,CMPNTS,1COMP,ALOC,CMPMOO,NO COMP» 

1 A I N P U T , N I N P U T , A 0 U T , N 0 U T , I D C 0 1 P ) 
VERSION 2 . REVISED J A N 12 1976 
PURPCSE INTRODUCE NEW COMPONENT INTO ECS MODEL 
CALL SEQUENCE 

OESIGNEO BY 

CCNAM - COMPONENT NAHT 
CMPNTS - LIST OF STD. COMP. MAMES 
ICOMP - LOCATION OF STD. COMP. NAME IN LIST 
ALOC - COMPONENT LOCATION NO. 
CMPMOO - LIST OF COMP. IN CURRENT MODEL 
NOCOMP - NO. OF COMP. TN CURRENT MODEL 
AINPUT - STD. NAMES OF INPUTS FOR COMP. 
NINPUT - NO. OF INPUTS TO COMP. 
AOUT - STO. NAMES OF OUTPUTS FOR COMP. 
NOUT - NO. Or OUTPUTS FOR COMP. 
IDCOMP - COMP. SO. IN CURRENT MODEL 

J.D.BURROUGHS DATE JULY 1974 
IMPLICIT OOUPLC PRECISION IA-Z) 

C0C01 1 
COCCI 1 
30031 1 
L0C31 1 
3C0C1 1 
C0CO1 1 
OP031 1 
33 301 1 
eoooil 
ocooi i 
CCOOl1 
0Cu311 
roooi l 
C0301 1 
roooi l 
OCCCl1 
OCOl 1 
00O01 1 



CD 
f l 0 0 1 0 M 1 9 * I M P L I C I T INTEGER ( T , J . K , L . M , N ) COOC1 1 

0 0 1 0 5 2 0 * COMMON / C I O / I R E A D , I w R I T T , I D I A G / C S E Q / N S C Q , S E O A ( 1 ) C0C01 1 
g C 0 1 0 6 2 1 * DIMENSION C M P N T S ( I ) . C M P M O D I ! ) ,A INPUT 1 1 ) , AOUT d ) 0 0 0 0 1 1 
>-> CC106 22* C L I T E R A L ' P O O L ' TO S A T I S T Y OBLF PRECSN C 0 0 0 1 1 
S 0 0 1 0 7 2 3 * DATA H I N P T / 1 2 H I N P T / . H O U T P / l 2 H 0 U T P C 0 C 0 1 1 
« c0112 2 M * DATA H Z Z 7 / 1 2 H Z 2 Z 3 0 C C 1 1 

° ° 0 3 1 1 2 2 5 * C > CONVERT L O C A T I O N NO. FROM H O L L O R I T H TO INTEGER C C C 0 1 I 
0C11M 2 6 * CALL "CPPU1I ( A L O C , A L O C ) C 0 0 0 1 1 
E C U S 2 7 * LOCNO = ALOC C0C315 
3C115 2 8 * C > GET SYMBOL N O . FOR COMPONENT AND PUT I N L O C A T I O N 4 0 C 0 0 1 5 
r C l l 6 2 9 * CALL ' E 1 COO 15 ,CMPNTSI I C O M P ) , 1 S Y M P ) 0OCG23 
C 0 I 1 T 3

n
» CALL PUTCODIM.COMNAM. ISYMP) 0 0 C 0 3 2 

C 0 1 1 7 I I * C > TEST THAT 1 OR MORE COMP. E X I S T I N MOOEL OOOC32 
CC123 3 2 * IFINOCOMP.Lr .OIGO TO 2 0 0 0PCC37 
3 C 1 2 3 3 3 * C > SCAN E X I S T I N G COMPS. I N MODEL OOC037 
CC122 3 4 * 0 0 IOC I =1 ,NOCOMP LCCTM2 
CC122 3 5 * C > TEST THAT NEW COMP. N A M E TS UNIOUE 0 0 2 3 M 2 
.  3 1 2 5 3 6 * I F ( K G " 5 T F , tCMPMOO! I ) , 1 , 3 .C0MNAM, 1 ) . E O . O G O TO 3 0 0 CDOOSC 
0 E 1 2 7 I ".♦ 100 CONTINUE C0 i .C67 
CC127 3 6 * C > NEW NAME I S UNIOUT C0CC67 
CC127 3 9 * C > GET S T D . INPUT L I S T FOR COMP. C0CC67 
L '0131 M9» 2 0 0 CALL COMO A I (C OMNA M ,H I NP T ,N I NP UT , A I N P U T ) 3 0 C C 6 7 
CC131 M l * C > ADO L O C . NO. ANn NO. OF INPUTS TO COMP. NAME L 0 C 0 6 7 
CC132 M 2 * CALL PUTCCD(3 .COMNAM.LOCNO) L 0 0 0 7 M 
0 0 1 3 3 M 3 * CALL PUT C O P ( 5 , C O H N A M , N 1 N P U T ) 3 0 C 1 0 1 
0 C 1 I 3 MM* C > ADVANCE COMP. COUNT L 0 C 1 0 1 
CC13M MS* NCCOMP = NOCOHP»1 C.001.16 
CC13M Mb* C > APP NTW NAME TO MOOEL COMP. NAHE L I S T 0 0 0 1 0 6 
3 0 1 3 5 M7» CMPMCOINOCOMP)=COMNAM C O O l l l 
0 0 1 3 5 MR* C > APD COMP. N O . TO COMPONENT SEQUENCE L I S T C O O l l l 
CC136 M 9 * NSE0 = NSE0«1 0 0 0 U 5 

0 1 3 7 5 1 * CALL PUTCCOINSEO.SEOA . N O C O M P ) CPC12G 
DC1M0 5 1 * IDC0Mr=NCCOMP 0 0 0 1 2 5 
CC140 5 2 * C > GL1 L I S T OT S T D . OUTPUTS C 0 C 1 2 5 
: iC141 5 3* 2 2 0 CALL COMPA I (CMPN T S ( I C OMP) .HOUTP , N O U T , AOUT ) C 0 C 1 3 0 
0C1M2 5M« RETURN 0 0 0 1 3 7 
C 0 1 4 2 5 5 * C > TEST LOCATION N O . FOR COMP. THAT HAVE RECEIVED INPUTS BUT HA 0 C 3 M 7 
CC1M2 5 6 * C BLEN D E F I N E D . C 0 C 1 3 7 
9 C 1 4 3 5 > 300 CALL G E T I O D ( 3 , C M P M 0 0 ( I I , L N ) 0 0 C 1 4 3 
O r i M M 5 P * I F I L N . I E . 3 1 0 0 TO MOO GCC1SM 
3 0 1 4 6 5 " * WTITE ( I V ' R I T E , 301 ICOHNAM C0C1S7 
 0 1 5 1 6 C * 3 0 1 F 0 K M A T ( / 5 X , 2 9 H » ♦ WARNING ♦ ♦ ♦ COMPONENT , A M , * HAS ALREADY BEEN C 0 C 1 6 5 
G 0 1 5 1 C I * 1 R E F I S L D ' I C 0 C 1 6 5 
L C 1 S 2 6 2 * GO TO M2C 3 3 0 1 6 5 
. 3 1 5 2 6 3 * C > ADD LOCATION N O . TO COMP. NAHE C 0 0 1 6 5 

0C1S3 6 M * MOO CALL PUT COO I 3,CMPMOOI I ) , L O C N 0 ) C 0 0 1 6 7 
0 0 1 5 3 6 5 * C ATO SYMTOL NUMRER TO COMPONENT NAME C 0 0 1 6 7 
3C15M 6 6 * CALL PUT C O D I M , C M P M O O t I ) , 1 S Y M Q ) C 3 C 2 0 1 
C015M 6 7 * C > APD COMP. N O . TO COMPONENT SEQUENCE L I S T C 0 C 2 3 1 
2C155 6 P * HSE0=

,
ISEQ«1 C 9 L ? 1 1 

J C 1 5 6 6*>» CALL P U T f O D I N S C O . S E O A . I I CCC21M 
3 C 1 5 7 7 2 * M20 r O K N A M r C H P H O D ( I I 0 0 0 2 2 2 
9 0 1 5 7 7 1 * C > GET NO. OT INPUTS • 0 O C 2 2 2 
2 C 1 6 0 7 2 * CALL G E T C 0 0 ( 5 , C O H N A M , M I N P U T ) 0 0 0 2 2 6 

Ok L 0 1 6 0 7 3 * C > (,E 1 INPUT L I S T TROM F I L E 7 L 0 3 2 2 6 
* *  0 1 6 1 7M« A l H P U T I 1 l = H 7 2 2 C 0 3 2 3 3 

0 0 1 6 2 7 f ♦ I f ( N I N P U T . G T . O I C A L L R E A P M S 1 7 , A I N P U T . N I N P U T , I ) C 0 C 2 3 5 



g 3016M 76* 
30165 77* 
30166 78* 

IDCOMPrI 
60 TO 220 
ENO d NEWCOM ♦♦♦•♦♦♦»»♦»»♦♦♦♦♦♦♦♦•*»♦* 

C002M6 
C0025C 
0003M3 

CD 
O 
CO 
c» 
o 
CO 
o 
I 
CO 



CO o co 
-c* o 
I—» 
CO o I 
CO 

SUBROUTINE ORDER ENTRY POINT 000203 

STORAGE USED CODEIl) 00C2JM; DATAIO) 000C25; BLANK C0MM0NI2) COOOOC 

EXTERNAL REFERENCES IBLOCK, NAME) 
0O03 
OOOM 

1 JPIT 
KETR31 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
0G31 30C021 112G 0001 000031 117G 
0001 0CCCS6 MOL COOl 000105 6OL 
3003 I COOCOO IJBIT OCOO 000006 INJP1 
0003 I CCC001 NTW2 

0001 000114 1M7G 
0001 P00123 66L 
0000 I 000003 JS 

0001 00002M 1SL 
0001 000132 70L 
0000 T 00000M K 

OCOl 0000M3 30L 
COCO T C000C2 I 
0000 I COOCOO NCO 

00100 
0C101 
roioi 
00101 
30131 
'0101 
3 C 10 1 
CC101 
C01 ;l 
CC101 
30101 
CC101 
rcioi 
.0101 
CG1C1 
30101 
:cioi 
0G103 
C010M 
.'PICS 
:oic6 
30137 
CC107 
C0113 
CC113 
CClll 
CC11M 
0C11M 
30116 
C0121 
CC123 

1* 
2* 
3* 
M* 
5* 
6* 
7* 
e* 
9* 

13* 
11* 
1 2 * 
13* 
IM* 
15* 
If* 
17* 
18* 
1 '.* 
20* 
21* 
22* 
23* 
2M* 
25* 
2t* 
21* 
2P* 
2«.» 
30* 
31* 

CORDER 
SUBROUTINE ORPER(NV , I CO,A,IWI,IW2,IERROR,IB,IE) 

VERSION 1. REVISED AUG M 1975 
PURPOSE GENERATE A SEOUENCE VECTOR THAT REORDERS VARIABLES 

SO THAT CONNECTION MAT3IX IS LOWER TRIANGULAR. 
CALL SEQUENCE 

DESIGNED BY F 

NV 
ICO 
A 
IWl 
IW2 
IERROR 

IB 
IE 

FATH 
IMPLICIT 

SYSTEH OROCR 
SEQUENCE VECTOR 
SYSTEM CONNECTION MATRIX 
NTH OPDER VFCTOR - PPOCESS CODE 
NTH 0R3ER VECTOR - PROCESS SEQUENCE 
ERROR FLAG 0 = SYSTEM WAS REDUCED TO LOWER 

TRIANGULAR FORM. 
1 = SYSTEM CAN NOT BE REDUCED T 

TR1ANCULAR FORH 
FIRST WORD IN 1U2 POINTING TO LOOP 
LAST WORO IN IW2 POINTING TO LOOP 

JULY 1975 
DOUBLE PRECISION IA"Z) 

COMP. 
COMP. 

I M P L I C I T INTEGER 
I C 0 I 1 ) , I W I I 1 ) , I W 2 ( 1 > , 

( I , J , K , L , H , N ) 
A I I ) 

10 
C 
15 

20 

D I H E N S I O N 
NCO = 0 
IERROR=0 
SET CLEMENT COUNT I N PROCESS SEOUENCE VECTOR TO ZERO 
NTW2=C 
INITIALIZE PROCESS CODE FOR EACH ELEMENT TO -1 INO PROCESS) 
DO 10 1=1,NV 
IWl II) = -1 
F I N D F I R S T NON-PROCESSED ELEMENT 
DO 20 1 = 1 , N V 
I T ( I W l ! I ) . L T . 0 1 G 0 TO 3 0 
com INUE 

ooooic 
OOOOlC 
C 0 C 0 1 C 
C 0 C C 1 C 
0 0 0 0 1 0 
OOOOIC 
E 0 C C 1 C 
0 0 C C 1 C 
C 0 0 0 1 C 
0 0 C 0 1 C 
coonic 
CC301C 
cnooio 
C'OOCl C 
330010 
OOOCIC 
C00010 
COOCIC 
CCC91C 
COL.010 
cr:oic 
..OcOl 1 
COC01 1 
00 0012 
E00C12 
GCCC21 
C30P21 
00CC21 
0CC02M 
C00031 
00U037 



s 

.. 

CD 
O 
co 
c* 
o 
CO 
o 
CO 

03123 
C0125 
CC125 
C0126 
CC127 
20127 
00130 
00113 
0C 131 
L" 3 1 3 2 
30132 
CC133 
30135 
33135 
CC136 
03136 
30136 
CC1 36 
CC1 3b 
CC1 36 
rciMO 
201M3 
301MM 
C C 1 M 5 
DC 14 5 
00146 
' C 151 
C C 1 r. 3 
001S5 
CC155 
0G156 
3C156 
0C157 
C0157 
COlbO 
3C163 
0161 
C0161 
CC162 
J0162 
C9165 
3C163 
331tM 
0C16M 
0C16M 
00166 
:C166 
L0166 
3C179 
C3171 
331 72 
30173 

32* 
33* 
3M* 
35* 
36* 
37* 
3P* 
39* 
MC* 
Ml* 
M ; ♦ 
M3* 
MM* 
MS* 
M6« 
M7* 
Mf,* 
M9 * 
53* 
SI* 
52* 
53* 
5M* 
55* 
56* 
57* 
58* 
59* 
6c" • 
61* 
62* 
6 Z* 
6M* 
65* 
66* 
67* 
6e* 
69* 
73* 
71* 
72* 
73* 
7M* 
75* 
76* 
77* 
78* 
79* 
82* 
fil* 
8 ;♦ 
83* 

C 

C 
30 

C 

c 
MD 
C 

c 
c 
c 
c 
c 
c 
50 

60 
C 

65 
66 
C 

c 
c 
70 
c 
c 
C 

c 
c 
c 
c 
c 

IT ALL CLEMENTS PROCESSED, RETURN 000037 
RETURN O00C37 
PUT NONPROCESSED ELEMENT INTO PROCESS SEOUENCE VECTOR AT BOTTOM 00CC37 
NTW2=NTW2«1 00C0M3 
IW2(NTW'2)=I 00C0M5 
SET PROCESS CODE TO 0 {PARTIAL PROCESS) CGCCMS 
"Ik 1 ( 1 ) = 3 L0C051 
CHICK FOR OFPENDANCE ON OTHER ELEMENTS CC0C51 
j;, = C OCCPSM 
J5=JS*1 0G0C56 
IF ALL ELEMENT OEPENDANCICS CHECKED, PROCESS IS COMPLETE C0UP56 
IFIJS.OT.NV)G0 TO 70 000063 
K=I JL' IT (A,I ,JS,NV) CO0C63 
IT NO OCPfNDANCE (K=C) KEEP LOOKING L3CP63 
IFIK.r0.

r
)l.OT040 000072 

IF DEr'NDANT ON ELEMENT ALREADY PROCESSED tCOPE=l) KEEP LOOKING 003072 
IF prr'CNPANT ON ELEMENT NOT PROCESSEO IC0DE=1) START PROCESSING 003G72 
OH TH'T ELEMENT. C0OP72 
IF DEPENDANT ON ELEMENT PARTIALLY PROCESSEO (C00t=0) SEQUENCING C0C072 
is inrossiniE. S E T E R R O R F L A 6 A N D S T A R T E R R O P R E P O R T . C0U072 
IF I 1 W K J S ) I S O , 6 9 , M O 0OOC7M 
1 = J S C 3 0 1 0 1 
GO TO 33 C 0 C 1 0 3 
I f R P O R = l C 0 3 1 3 5 
LOOK FOR JS I N I w 2 . T H I S I S B E G I N I N G OF DEPENDANT LOOP 0 0 0 1 0 5 
PO 65 K = l , N T W 2 C 3 0 1 0 6 
I F I 1 W 3 I K ) . E O . J S I G O TO 66 C0011M 
CONTINUE 3CC12 3 
IP=K C 0 0 1 2 3 
SET FSD OF LOOP POINTER 0 0 J 1 2 3 
1E = NTW2 CDC 12M 
RETURN DUE TO EPROR GD012M 
RETUPN C 0 0 1 2 6 
PPCCEss FOR E L E M F M T COMPLETE  UPDATE PROCESSED ELEMENT COUNT L 0 L 1 2 6 
N C O = N C O ' l COC132 
SET SEQUENCE VECTOR P O S I T I O N TO I N D I C A T E ELEMCNT 0 0 0 1 3 2 
I C 0 I N C O ) = I 0 0 3 1 3 M 
SET PROCESS CODE FOP ELEMENT TO COMPLETE I C 0 0 E = 1 I E0C13M 
I W l l I I r l C0C1M0 
DECREMENT PROCCSS SEQUENCE POINTER C0C1M0 
NTW2 = M W'2 l 00C1MM 
I E A I L Pr.CCCSSED  PETUPN C0C1MM 
i r i N C 0 . E 0 . N V ) R E T U 9 N C301M7 
I F N> ELEMENT LEFT I N PROCESS SEQUENCE VECTOR, GO LOOK FOR F I R S T 0 0 0 1 M 7 
NONPROCESSED E L E M E N T . 0 0 0 1 M 7 
I F I N I W Z . I E . ( j ) G O TO 15 C 0 0 1 5 S 
C O N T l ' U E PROCESSING 3 0 1 T 0 M E L E M F N T I N PROCESS SEQUENCE VECTOR C 0 3 1 5 5 
WHERE I T UAS I N T E R R U P T E D . C 0 0 1 5 5 
J S = I CCC160 
I = I V .• 1N I W 2 I C 3 C 1 6 2 
GO I I ) NC CO0166 
END d ORDER ♦ « * * * * ♦ ♦ ♦ * ♦ ♦ ♦ ♦ ♦ • ♦ ♦ ♦ ♦ * ♦ « ♦ ♦ C 0 C 2 3 3 



CD 
O 
co 
4k 
O
*-* 
CO 
CD 
I 
co 

SUBROUTINE PORTCN ENTRY POINT 0C0213 

STORAGE USED COPEtl) C002MO; DATA(O) 000031; BLANK C0HM0N(2» 000000 

EXTERNAL REFERENCES (BLOCK, NAME) 

0003 
0C0M 
0305 
0006 

KOMSTR 
NAMCCN 
STRMOV 
NIPR3* 

STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME) 

0001 CCCC.b2 IDOL 
3001 C00167 200L 
0003 I OOCCOO KOMSTR 

COOl 000015 112G 
OCOO D 000000 BLNK 

0001 000131 12CL 
0000 I 000002 I 

0001 
0000 

000065 125G 
000011 INJPJ 

OCOl 0O01M0 1M0L 
OCCO I C0C003 J 

Ok 

00133 
C01C1 
COlOl 
00101 
00131 
COlOl 
CC101 
CC1C1 
COlOl 
00101 
30101 
CC101 
00101 
20101 
C C101 
C0103 
CC10M 
00105 
t 016 
CC107 
L.01C7 
20 11 1 
r e i n 
CC11M 
0011M 
30116 
30116 
c.0120 
33120 
00122 

I* 
2* 
3* 
M* 
5* 
6* 
7* 
e* 
9* 

10* 
11* 
12* 
13* 
IM* 
15* 
16* 
17* 
If 
19* 
20* 
21* 
22* 
23* 
2M* 
25* 
2< » 
21* 
2?* 
2S* 
30* 

CPORTCN 
SUBROUTINE PORTCN(A INPUT,NINPUT,OUTPUT,NOUT,IPORT,OPORT,OUTNAH, 

1 NOCON,STREAM) 
PURPOSE CONNECT ALL MATCHING PHYSICAL QUANTITIES AT SPECIFIEO 

PORTS ON TWO COMPONENTS. 
CALL SEQUENCE AINPUT  INPUT QUANTITY NAME LIST 

NINPUT  NO. OF INPUT QUANTITIES 
OUTPUT  OUTPUT QUANTITY NAME LIST 
NOUT  NO. OF OUTPUT QUANTITIES 
IPORT  INPUT PORT NO. 
OPORT  OUTPUT PORT NO. 
OUTNAM  OUTPUT COMP. NAME 
NOCON  NO CONNECTION FLAG 
STRCAM  SOURCE INDICATOR. BLANK = UPSTREAM SOLTRCE 

D = DOWNSTREAM SOURCE 
IMPLICIT roilt LE PRECISION (A2) 
IMPLICIT INTEGER I I,J,K,L ,M,N) 
COUPLE PRECISION IPORT 

07MENSI0N ATNPUTI1 ) ,OUTPUT|1) 
DATA PLNK/12H 

— > SCAN INPUT LIST 
DO 200 1=1.NINPUT 

— > TEST IE INPUT IS SATISFIED 
IF(K0"5TRfAINPUT(T ) ,M ,1 ,R

LNK, II .HE.PICO TO 2 30 
— > EiYPAsS POPT TEST IF INPUT IS UNIVERSAL PORT 

1FIK0MSTRIAINPUTII I ,9,1 ,Bl NK, D . F O . D G O TO ICO 
— > t'YPASS TLST IF SPEC1ML0 PORT IS UNIVERSAL PORT 

IT! IPORT .EO .lLNK ICO TO 100 
■ — > COMPARE PORTS 

iriKOMSTRIAlNPUIII),9,1,IPORT ,1 I.ME .OIGO TO 200 

E00015 
C0C015 
C00C15 
oocoir 
30C015 
C00015 
CCCC15 
C00015 
C0CC15 
0CLC1 5 
00CO15 
C0C015 
0C0P1S 
C00015 
0OC315 
CC3915 
C00C15 
030C15 
C0OG15 
3CCCI5 
C00015 
poor is 
30C015 
roccis 
L0U015 
cocr3o 
roooic 
1 0 0 2 4 3 
r o c c M 3 
C0CPM6 



vl 
o 

00122 
0012M 
0C12M 
00127 
C0127 
00131 
0C131 
00133 
00133 
00135 
GC137 
3C1M1 
CC1M1 
3C1M2 
0G1M2 
PC1M3 
0C1MM 
0C1M5 
0C1M7 
30153 

31* 
S2* 
33* 
3M* 
35* 
36* 
37* 
3 4'* 
39* 
M3* 
Ml* 
M2* 
M3* 
MM* 
MS* 
M6* 
M7* 
M P* 
M9* 
50* 

C 

100 
C 

C 

c 
c 
120 

C 
IMO 
C 

200 

■> SCAN OUTPUTS 
DO 1 2 0 J = 1 , N 0 U T 

•  > TEST FOR P H Y S I C A L QUANTITY MATCH 
I F I K O M S T R I A I N P U T I I ) , 1 , 3 , 0 U T P U T I J ) , 1 ) , N E . O ) G O TO 1 2 0 

•  > BYPASS PORT TEST I F S P E C I F I C D PORT I S UNIVERSAL PORT 
i r i O P O R T . E O . B L N K ) G 0 TO IMO 

— > lYPASS PORT TEST I F OUTPUT I S U N I V E R S A L PORT 
I F I K O M S T R I O U T P U T I J ) , 9 , 1 , B L N K , 1 ) . E O . O ) G O TO IMO 

— > TEST FOR PORT MATCH 
I F ( K O M S T R ( O U T P U T ( J I , 9 , 1 .OPORT , 1 ) . E Q . 0 1 G 0 TO IMO 
CONTINUE 
GO TO 2 0 3 

— > S A T I S F Y INPUT 
CALL NAMGEN(OUT P U T ( J ) , O U T N A M , A I N P U T I I ) ) 

— > PI ACE SOURCE INDICATOR IN NAME 
CALL S T R M O V I S T R E A M . l , 1 . A I N P U I I I 1 , 8 ) 
N0C0N=1 
CONTINUE 
RETURN 
END 3 PORTCN ♦ « ♦ ♦ * ♦ * * ♦ ♦ » ♦ ♦ ♦ ♦ * ♦ ♦ ♦ ♦ * ♦ ♦ * ♦ 

G00OM6 
C0CC65 
0 0 C C 6 5 
C 0 0 0 6 S 
00CO6S 
C C 0 1 0 2 
C 0 0 1 0 2 
0 0 0 1 0 5 
C 0 0 1 3 S 
0 0 C 1 2 C 
C 0 0 1 3 6 
C 0 0 1 3 6 
0 0 0 ) 3 6 
COOlMO 
C301M0 
0 0 0 1 5 3 
C0C16M 
C 3 0 1 7 2 
0 0 0 1 7 ? 
OOC237 

CO 
o 
co 
-p» 
o 
CO 
o 
I 
co 



CD 
O 
co 
CD 
I—» CO O SUOROUTINE SCHEMA ENTRY POINT 000512 I CO 

STORAGE USTD COOE(l) 000536; DATA(0) 003026; BLANK C0MM0N(2) OOOCCO 

COMMON eLOCKS 
0003 CIO COOC0"3 
33CM CHILE C00016 

EXTERNAL KETERENCES (BLOCK, NAME) 
OPOS 
0006 
0007 
3310 
0011 
0012 
one 30 IM 
0015 
J016 
3017 
0020 

NNCcDS 
STpM0V 
KOMSTR 
CLTCOO 
SY-POL 
EC ADMS 
CC NCT 
r 102* 
r.wous 
NIOU 
NIOif 
MRf.31 

STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAMC) 
03C1 
0001 
onci 
03CC 
0n01 
0000 
O0C3 
0000 
Ci-03 
0300 

D 

I 
I 
1 

ococos 
0CCC76 
CCC3M5 
CC2760 
PE"44l 
0C366M 
CCCOOO 
0*7676 
00?670 
CL2671 

100L 
156G 
252^ 
M23F 
602L 
FORLT 
TREAD 
LOCCOL 
MAXPAG 
NPAGE 

COOl 
0001 
9001 
OCOl 
0300 
oroc 
croc 
CPuC 
ocoo 
OPJO 

1 
I 
I 
I 
D 

000015 
000063 
00P202 
00C401 
002767 
002b7M 
032703 
002673 
0027P6 
000002 

122G 
160L 
260L 
MMOL 
605F 
I 
ISYMR 
LOCL 
MORE 
PAGE 

0001 
0001 
0000 
0001 
0000 
0003 
0003 
0000 
oono 
3COM 

n I 
I 
I 
I 
D 

00C017 125G 0001 C0003M 136G 
000223 216G 0001 000337 2MMG 
002716 26 IF OCOl 000213 3C0L 
OO0M13 M6CL OCOl 00CM15 MCOL 
002666 ASTRSK 0300 D C02662 PLNK 
CCP302 IDIAG OCCO 0 000230 INCOM 
POCCOl 1WR1TE 0000 I 002675 J 
032677 LOCNO 0000 T 002702 LOCpAG 
D02707 NAME OOCO I 00270M NINPUT 
OOCOOO TITLE 

C0100 1* CSCHEMA COC002 
00101 2* SUOROUTINE SCHEMA(CMPMOO,NOCOMP.INPUTS.NAMES ) C00002 
CC121 3* C VERSION 2. REVISED SEPT 10 1975 E00C02 
CC101 M* C PURPOSE PRODUCE A SCHEMATIC DIAGRAM ON THE LINEPRINTER C00C02 
COlOl 5* C OF THE ECS MOOEL C0C332 
10101 b» C CALL SEQUENCE CMPMOO - LIST OF COMPONENTS IN MODEL COC002 
.C101 7* C NOCOMP - NO. OF COMP. TN MOOEL C0CT32 
30101 P* C INPUTS - WORK ARRAY FOR INPUT NAMES CCC0C2 
COlOl 9* C NAMES - WORK ARRAY FOR LABEL NAMES C0C002 
OC101 10* C DESIGNED BY J.O. BURROUGHS JUNE 197M 000002 

OCCO 
OCOO 
OOCl 
0CC1 
OCOO 
OCOO 
0C07 
OCOO 
OCuO 

D 

I 
I 
I 

C02710 
C02711 
C00315 
C0rM35 
Co27P3 
CoJ3C6 
30P3CC 
C32672 
C027P5 

139F 
251F 
M2CL 
52CL 
COMf.A" 
INJPi 
KOMSTR 
LOK 
NO IN 



to 

CD 
o 
co 
CD 
» — ' 
CO 
o 
I 
co 

CC103 
3C13M 
C0105 
30106 
CC107 
CC110 
30113 
30115 
C01 16 
.0116 
3P117 
10117 
3012J 
C0120 
00121 
CC121 
0312M 
f 0127 
00127 
CC131 
00131 
C0133 
C013M 
0C134 
OP 135 
00135 
001M3 
:OIM: 
301M2 
:OIMS 
CO 146 
3T1M7 
30151 
3ri51 
rcisi 
C 0 1 5 3 
0 0 1 5 3 
0 3 1 5 5 
00 160 
3 C 1 6 J 
C0161 
0 0 1 6 ) 
CQ163 
0 0 1 6 3 
0C16M 
3016M 
0 3 1 6 5 
■CI 65 
0 0 1 6 6 
0 0 1 6 6 
3 0 1 7 0 
. ' 0 1 7 0 
C0171 
3 0 1 7 1 
0 C 1 7 3 
C O 1 " -

GO 

1 1 * 
1 2 * 
1 3 * 
IM* 
1 5 * 
1 6 * 
1 7 * 
18* 
1 9 * 
2 0 * 
21* 
2 2 * 
2 * * 
2M* 
2 5 * 
20* 
2 7 * 
2 P * 
2 9 * 
3C* 
3 1 * 
52* 
3 3 * 
34* 
3 5 * 
3c ♦ 
3 7 * 
3S» 
3 9 * 

M : * 

M l * 
M 2 * 
M 3 * 
MM* 
M5* 
Mb* 
M7» 
M P* 
M 9 * 
5 u * 
5 1 * 
5 ? * 
5 3 * 
SM* 
5 5 * 
5 6 * 
5 7 * 
5 8 * 
5 9 * 
6 . ' * 
6 1 * 
6 2 * 
6 3 * 
6 M * 
6 5 * 
6 6 * 
6 7 * 

C -

100 
C -

c 

C 

120 
c - -

c — 

c ■ 

c ■ 

139 

1M0 
160 
c 
c 

c -

c -

c -

c -

c -

c -

c 

c 

251 

I M P L I C I T DOUPLE P R E C I S I O N I A  Z ) 
I M P L I C I T INTEGER ( I , J , K , L . M . N ) 
0 0 U ° L E P R E C I S I O N I N P U T S . N A M E S , INCOM 

COMMON / C I O / I R E A D , I W R I T E . I D I A G / C T I T L E / T I T L E I 7 ) 
DIMENSION P A G E I 1 3 , 5 6 ) , C M P M 0 D I 1 I , I N P U T S I 1 ) , N A M E S I 1 ) 
(ATA P L N K / 1 2 H / , F O P L T / 1 2 H F 0 R T 
DATA A S T R S K / 1 2 H * * * * * * * / 
MAXPAG=0 
NPAGE=0 

—> PLANK PA6E AND LOAD LOCATION NUMBERS 
L0K=NPAGF 

•  > LOCATION N O . L I N E COUNTER 
L C C L = 4 

— > SCAN ALL L I N E S ON PAGE 
DO 16P 1 = 1 , 5 6 

  > BLANK ENTIRE L I N E 
DO 12C J = l , 1 3 
PACE 1.1,1 l = P L N K 

  > TEST I F L I N E CONTAINS L O C A T I O N NUMBERS. 
I F I I . l T . L O C L I G O TO 1 6 0 

> INCREMENT L O C A T I O N N O . L I N E COUNTER 
LOCL=LOCl ' 7 
L O C C 0 L =  8 

 > SCAN C O L S . AND LOAD LOCATION N O S . 
DO IMC J = l , 1 0 

 > INCREMENT L O C A T I O N N O . 
L 0 K = L 0 K * 1 
L 0 C C 0 L = L O C C 0 L * 1 3 
ENCODE 1 4 , 1 3 9 , L 0 C N 0 ) L 0 K 
FORMAT!14 I 
CALL S T R M O V I L O C N O , 1 , M . P A G E 1 1 , I ) , L O C C O L ) 
CONTINUE 
CONT H UE 

 > PLACE COMPONENT SYMBOLS ON PAGE 
 > TEST THAT MORE THAN 0 COMP. E X I S T I N HOOEL 

I F I N O r O M P . L E . O I G O TO 6 0 2 
SCAN COMPS. I N MODEL 

DO 3 3C 1=1,NCCOMP 
CCMNAM=CMPMOO(II 

SKIP TORTRAN COMPONENTS 
I F I K O M S T R I C O M N A M , 1 , M , F O R L T , I I . E Q . O G O TO 3 0 0 

GET LOCATION N O . FROM COMP. NAME 
CALL r.L TCOD ( 3 , C OMN AM , LOK I 

— > DETERMINE PAGE N O . 
LOCPAG: U 0 K / 1 P 0 ) * 1 0 0 

■> DETERMINE MAX. NO. OF PAGES R E Q " 0 . 
MAXPAG=MAX0(MAXPA^ .LOCPAG) 

— > TEST IF COMPONENT I S ON CURPENT PAGE 
I F I L O C P A G . N F . N P A G E I G O TO 3 0 0 

—> CONVERT GENERAL PAGE LOCATION TO LOCAL PAGE LOCATION 
LCCPAGTLOKLOCPAG 

 > TEST TO ASSURE LOC NO. I S ON PAGE 
I F I L O C P A G . L T . 1 . O R . L O C P A G . G T . 8 0 I G O TO 2 6 0 

— > ADO SYMPOL TO CURPENT PAGE FOR COMPONENT 
CALL CETCOD (M ,CCMNAM,1SYMC) 
I F I 1 0 1 A G . E Q . 2 2 ) W R I T E I 1 W R I T E , 2 5 1 ) C O M N A M , C O M N A M , I S Y M B 
FORMAT!' SCHEMA • , A 10 , IX,023,110) 

C00002 
C00032 
C0CC02 
002002 
C0CC02 
000032 
C0CC02 
CP3002 
C0CC33 
CGC203 
CO 030 5 
0OCOJ5 
CC3906 
CO0OO6 
C30917 
C03017 
03CC17 
00C917 
0COC17 
L0CC21 
C0CC21 
C03325 
OC0C30 
CCCP3C 
PC0C3M 
0C003M 
G0003M 
C0C036 
CCJ3M1 
CPC35C 
300053 
003O65 
CC0C65 
CCC065 
09CC65 
C0C065 
000065 
0300 7 0 
0CC076 
3C0976 
C0C377 
C00077 
300110 

ccoii: 
300115 
COOl15 
000122 
0C0122 
C0C127 
00012 7 
CPOl32 
CCC132 
C0O135 
0CC135 
C0C152 
0CO157 
C0C172 



CD 
o 
co 

CALL SYMBOLIPAGE,COMNAM,ISYMB,LOCPAG) 000172 
O C0203 69* C > FORM TABLE OF COMPONENT NAMES ION ONLY FIRST PASS) C00172 

GO TO 300 L0C20C 
g CC205 71* 260 WRITE IIWRITT,261)lOK,COMNAM 000202 
I 0C211 72* 261 F0RMATI/5X,31H »*♦ WARNING *♦* LOCATION NO. ,14, 3CC210 

0 0 00211 73* 1 ' FOR COMPONENT *,AM,' HAS LAST TWO DIGITS OUTSIDE THE ALLOWABL C0C21C 
2E PANCE Or 1 TO BO.'/IPX, 00021c 
3'NO SYMBOL WILL BE PLACED IN SCHEMATIC FOR THIS COMPONENT.*) C0021C 
LrK=lCC C0C210 

3C0 CONTINUE C0C220 
c — > APO CONNECTING LINES AND NAMES TO SCHEMATIC C00220 
C > SCAM MODEL CONPONENTS L 0 3 2 2 C 
MOO DO 5 9 0 I = 1 , N 0 C 0 M P COC720 
C > BYPASS P1RCC1 FORTRAN INPUT COMPONENTS 1 0 0 2 2 0 

I F IKOMSTRICMPMOOd ) , 1 ,M , r O R L T , l ) . E O . O ) G O TO 500 C 0 0 2 2 C 
C > GET LOCATION N O . 00C72C 

CALL E.ETCOO ( 3 , C M P M 0 P ( I ) , L O K ) C 0 0 2 3 3 
C > DETERMINE PAGE N O . EOC233 

L P C P A G = ( L O K / 1 3 3 I * 1 0 0 C03?M2 
C > CONVERT LOC TO LOCAL PAGE L O C A T I O N C0C2M2 

LCK=LOKLOCPAG L 0 0 2 M 7 
C > TEST TO ASSURT L ° C N O . I S ON PAGE 0 0 0 2 M 7 

I F I L O K . L T . l . O R . L O K . G T . 8 0 ) L O C P A G =  1 CO025 1 
C > S L I P INPUTS TO P U A N T i T l E S ON OTHER PAGES C 0 0 2 5 1 

I F I L O C P A C . N E . N P A G r IGO TO 5 0 0 C 0 0 2 7 1 
C > GET NO. OF I N P U T S TO COMP*. C O L , 2 7 1 

CALL E C T C O D I S . C M P M O n i l ) , N I N P U T ) CCC27M 
C > E.YPASS COMP. WITH NO INPUTS L n 0 2 7 M 

I F ( N I , N P U T . L C . P I C O TO 5 3 0 GD03Ci3 
C > GET INTUTS L I S T COC303 

CALL r L A O M S U , I N P U T S , N I N P U T , I I 0 0 0 3 0 6 
C > I N I T I A L I Z E N O . INPUTS COUNTER CURRENT I N P U T COMP. NAHE CCC306 
M20 NOIN=P C 0 0 3 1 5 

HORE=r OOC317 
I r .COH=ASTRSK CC032C 
I F ( I 0 I A 6 . E 0 . 3 0 ) W R I T ( ( I W R I T E . M 2 3 ) C M P M 0 0 I I ) . I I N P U T S I J ) , J = 1 . N I N P U T ) C3032 3 

M23 F O R M A T ! ' SCHE M A  I N P U T S • , A 1 0 / 1 0 I 1X , A 10 ) ) C003M5 
C > SCAN INPUTS E 0 0 3 M 5 

DO 4 8 9 J = l , N I N P U T C.0C3M5 
C > TEST I F INPUT I S FROM CURRENT COMP. I . E . PARAMETER C003M5 

I F I K O M S T R I I f P U T S I J ) , M , 1 , B L N K , 1 ) . E O . O ) G O TO M80 0 0 0 3 4 5 
C > I < TtlTS A Nrw INPUT SOURCE' 00C3M5 

I F ( K 0 M S T f , ( I N C 0 M , 4 , M , I N P U T S ( J ) , 4 I . E O . O I G O TO MMO C l u 3 5 7 
C BYPASS NAME LOAD I F 2N0 COMPONENT APPEARS L 3 0 3 5 7 

i r i M O P E . N E . O ) G O TO M60 0 C C 3 7 2 
C > SAVE NfW SOURCE NAME 0 0 3 3 7 2 

l r C 0 M = I N P U I 5 l J ) OOU37M 
MORE =1 C 0 C 3 7 6 

C > ADVANCE INPUT COUNT 0 0 0 3 7 6 
MMO N 0 I N = N 0 T N « 1 L 3  M 0 1 

NAMES ( N 0 1 N ) = I N P U T S ( J ) CP0M05 
I N P U T S ! J I = B L N K CC0M37 
GO TO MAC ; 0CC4 1 1 

«sj 0 0 3 7 3 1 2 1 * M60 MOPE=? " 0OOM13 
w

 0 0 2 7 1 1 2 2 * M80 CGNT1NUE C0CM16 
C > I S THERE A CURRENT INPUT COMPONENT 0 0 0 M 1 6 

I F I N O I N . L E . O I G O TO 5C0 00CM16 

00203 
C0203 
0020M 
CC205 
0C211 
00211 
00211 
JC211 
0C<12 
Ctf21 3 
33213 
CC213 
03215 
0 2 215 
00220 
CC220 
00.22 
00/22 
C0223 
00223 
0022M 
0C22M 
u 0 2 2 5 
00225 
00227 
CG227 
00231 
00231 
CC232 
P0232 
0923M 
OC23M 
CC235 
00236 
0C237 
C0240 
OCZSJ 
CO. 53 
00251 
0C251 
0C2SM 
0025M 
00256 
30256 
0C269 
0P260 
CC262 
0C263 
DC 26 3 
0C26M 
CC26S 
0C266 
00267 
00373 
00271 
C0271 
00273 

68* 
69* 
7C» 
71* 
72* 
73* 
7M* 

' 7S* 
76* 
77* 
7P* 
7<** 
82* 
81* 
82* 
e3* 
8M* 
es* 
86* 
87* 
68* 
89* 
92* 
91* 
92* 
93* 
94* 
95* 
9b* 
97* 
9C« 
99* 
ICO* 
101* 
132* 
103* 
104* 
105* 
13b* 
107* 
13P* 
129* 
110* 
11 1* 
112* 
113* 
114* 
115* 
lib* 
117* 
118* 
119* 
122* 
121* 
122* 
123* 
124* 



0C27S 
0 0 2 7 5 
0 0 2 7 6 
C03C3 
C0300 
3C332 
0 0 3 0 3 
0C310 
3 C 3 1 3 
CC31 1 
0 0 3 1 3 
3P31M 
OC31S 

1 2 5 * 
1 2 6 * 
1 2 7 * 
1 2 8 * 
1 2 9 * 
13C* 
1 3 1 * 
1 3 2 * 
1 3 3 * 
13M* 
1 3 5 * 
136* 
1 3 7 * 

CD 
O 

co 

o 
I—» 
CO 
o 
I 

CO 

CALL C O N N C K P A G E . N P A G F . L 0 K , N A M E S , N 0 I N , C M P M 0 D ,N0C0MP) 0 0 0 M 2 1 
C DO MORE COMPONENTS PROVIDE I N P U T S 0 0 0 M 2 1 

I F ( M 0 R E . E 0 . 2 ) G 0 TO M20 G0CM32 
5 0 0 CONTINUE 0O0MM1 
C > P P I N T PAGE CCCMM1 
6 0 2 N*MC=VPAGE/1U0 C00MM1 

"WRITE (1 W R I T E , 6 0 5 ) T I T L E , N A M E , PAGE OOOM MM 
6C5 r O R M A T U H l , ? 9 X , 7 A 1 0 , 2 M X , ' P A G E * , 1 3 / ( 2 X , 1 3 A 1 0 ) ) 0 0 C M 6 1 
C > TEST FOR LAST PA6E 0 0 C M 6 1 

i r ( N P A G C . G E . H A X P A G >RETUPN CCIQM6 1 
NPAGE=NPAGE♦IOC CCCM7C 
GO TO IOC COCM73 
END Q SCHEMA • * * * * * • * * * * * * * * « * * • * • * * * « GOO

c
35 



co 
o 
co 
e» 
o 
i — • 
CO 
o 
I 
CO 

SUBROUTINE SYMPOL ENTRY POINT 00OM75 

STORAGE USED CODEIl) 000513; DATAIO) 000102; BLANK C0MM0NI2) OOOCCO 
COMMON BLOCKS 
0003 CIO 00CC33 

EXTERNAL REFERENCES IBLOCK, NAME) 

OOOM STRMOV 
0035 PUTT 
C3G6 NwrUl 
CPC7 N102* 
0010 NLRR3* 

STORAGE AS51GNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 

0301 C0"127 137G 
0001 CCC23M 208L 
3301 02P252 300L 
OOCO p ucpLC0 ASTRSK 

0P01 
oroi 
OCOl 
CPOO ] 

000167 
0002M3 
000262 

[ 0O000M 

153G 
2151 
MCOL 
I 

OCOl 
0000 
C301 
oroo 

0093 ocnooo iorAD 0CC3 I COOCOl 1WRITE 

000154 2CCL 
00C010 22F 
030371 M15L 

I P00C07 1C0L 
0000 I 000006 K 

0001 
0001 
0001 

000162 205L 
0002M5 220L 
OC0373 M20L 

0003 I 030C02 I0IAG 
COOO I OOOOCS L 

OCOl 
0001 
0001 
OOCO 
COOO 

0OP325 
COCMM 1 
COOMOC 
C0CC65 

I C00303 

207G 
231G 
50CL 
INJP* 
LOCCOL 

0003 I CUPC02 LOCLIN 

VJ» 

'JC1C0 
30101 
0P101 
30101 
CClOl 
COlOl 
. 0101 
0101 
COlOl 
COlOl 
031U3 
C013M 
0C105 
0C136 
roico 
00107 
30107 
"Clll 
coin 
C112 
00112 
0011 3 

1* 
2* 
3* 
M* 
5* 
6* 
7* 
6* 
9* 
13* 
11* 
12* 
1 3* 
IM* 
15* 
lb* 
17* 
1"* 
19* 
2C» 
21* 
22* 

CSYMBOL 
SUBROUTINE 

VCRSION 1.2 
PURPOSE ADD 
CALL SEQUENCE 

DESICNED BY 

SYMBOL I PAGE.COMNAM,ISVMR ,LOK ) 
R E V I S E D OCT 17 1975 

COMPONENT SYMBOLS AND NAMES TO ECS MOOEL SCHEMATIC 
PAGE  13X56 ARRAY C O N T A I N I N G H O L L E R I T H 

REPRESENTATION OF A PAGE 
COMNAM  NAMF OF COMPONENT TO BE ADDED TO PAGE 
ISYMP  SYMBOL TYPE N O . 
LOK  L O C A H O N OF SYMPOL ON PAGE 

J . D . b U R R O U G H S JUNE 197M 
I M P L I C I T nOIICLE P R E C I S I O N I A  2 ) 
I M P L I C I T I N T C r . t R I I , J , K , L , M , N ) 

C P M M 0 \ ' / C I 0 / I R C A D , I W ° 1 T E , 1 0 1 AG 
DIMENSION P A G E ( 1 3 , 5 6 ) 

C L I 1 C P A L ' P O O L ' TO S A T I S F Y CHILE PRECSN 
DATA A S T R S K / 1 2 l l * » « ♦ « * * « * * / 

C > LOCATION L I N E N O . 
L C C L I N = 7 » ( I L O K  1 1 / 1 9 ) « 3 

C > LOCATION COLUMN NO. 
L C C C O L = ( M O O ( L O K  1 , 1 0 ) « 1 1 * 1 3  1 0 

C > ADO COMPONENT NAME TO PAGE 
CALL S T R M O V ( C O M N A M , 1 , 3 , P A G E ( 1 . L O C L I N ) . L O C C O L » 3 J 

0 0 0 0 0 2 
C 0 C 0 0 2 
C 0 0 0 0 2 
0 0 C C 0 2 
C0CC02 
cncc.02 
33CC32 
30CCC2 
C0CCC2 
C0CPC2 
C"0002 
C00C02 
L3cCC2 
C00C02 
000032 
JC3002 
C030C2 
E9CU02 
C3CCC2 
00^012 
C0CP12 
C00C2 1 



««l 
C* 

CD 
O 
OO 
Ck 
o 
i — • 
CO 
o 
I 
co 

0 0 1 1 M 
30122 
00122 
30122 
30122 
. CI 22 
CC122 
3C123 
3C125 
.0127 
0P131 
33 131 
001 33 
OC 1 33 
CC13M 
0013S 
0 013 5 
C0136 
u P 1 M 1 
0C1M2 
CC 14 3 
"0145 
33145 
3C1M& 
PC147 
3P 150 
0 0131 
0C152 
CC155 
roiss 
03156 
CC156 
30160 
n
C163 
3C162 
23162 
0C163 
0C163 
C0164 
30166 
30 167 
C017J 
3C171 
0C173 
0C173 
0017M 
3 C 1 7 5 
PC176 
0C177 
03177 
oc^oo 
3033 1 
0C<.02 
0C233 
0023M 
0C2OS 
CC. 

2 3 * 
2 4 * 
2 5 * 
2 6 * 
2 7 * 
2 8 * 
2 9 * 
3 3 * 
3 1 * 
3 2 * 
3 3 * 
14 * 
3 5 * 
3 6 * 
3 7 * 
3fl » 
3 9 * 
4 3 * 
M 1 * 
M2* 
M 3* 
MM » 
4 5 * 
Mb* 
M 7 * 
ME* 
M 9 * 
S C * 
5 1 * 
5 2 * 
5 3 * 
5M » 
SC » 
5 t * 
5 7 * 
5P» 
5 9 * 
C( * 

6 1 * 
6 2 * 
6 3 * 
6 M * 
6S» 
6 o » 
6 7 * 
6 1 * 
6<:* 
7 2 * 
7 1 * 

7 7 * 
7 3 * 
74 * 
7 3 * 
7 6 * 
/ 7 * 
7 P * 
7 9 * 

22 
C - ■ 
C 
C 
C 
C 

c  

c ■ 

I F ( I D T A G . E 0 . 2 2 ) W R I T E I I W R I T E , 2 2 ) C 0 M N A M , I S Y M R , L 0 K 
F O R M A T ! ' SYMBOL * , A 1 0 , 2 I 1 0 I 

■> TEST FOR SYMBOL TYPE 

SYMI'OL NUMBERS LTSS 
CSORT REPLACINC PO" 

THAN 
WITH 

6M SHOULD NOT GE USED DUE TO 
55B WHEN CALLED BY FILOAO. 

100 

C 
200 

205 

C 

c 
c ■ 

c 
C =: 
208 

215 
220 

C 
3CC 

C 
MOP. 

IFIISYMp.fQ.100)00 TO 200 
IFI ISY'M'.f 0.203IG0 TO MOO 
IT(ISYMP.EQ.3CG) GO TO '00 
I T HSYMP. , C 0 . 4 C 3 ) G O TO 5 0 0 

> DEFAULT SYMDOL  SQUARE 
L C C l I f = L ( C L 1 N  2 

> TOP AND I.OTTOM L I N E S 
CALL S I R H O V I A S T R S K . l . l C . P A G E I 1 , L O C L I N ) , L O C C O L ) 
CALL S ) R M 0 V ( A S T R S K , J , 1 0 , P A G E I 1 . L O C L I N * 5 ) . L O C C O L ) 

•> SIDES 
0 0 ICC 1 = 1 , M 
CALL FUTIIPAGFI1.LOCLIN'I),L0CC0L.12H* 
CALL PUTTIPAGCt1,L0CLIN,I ) ,L0CCOL*9,12H* 
CONTINUE 
RETURN 

> COMPRESSOR SYMBOL 
1=L0CCCL 
K=2 
I C O L = l « l 
L C C L I N = L 0 C L I N  5 
0 0 2 2 0 1 = 1 , 1 0 
L 0 C L I N = L 0 3 L T N ' l 

> TEST TO PREVENT TOP 
I F I L O C L I N . L T . 1 I G O TO 2 0 8 

> TEST TO PREVENT BOTTOM OF SYM*OI 
I F ( L O C I I N . G T . 5 6 I R E TURN 

OF SYMBOL FROM GOING OFF TOP OF PAGE 

FROM GOING OFF PAGE 

or STRAIGHT EOGE 
STRMOV ( 1 2 H * 

SLOPING EDGE OF 
STRMOV ( 1 2 H * 

TEST TO REVERSE 
TO 2 1 5 

 > 
CALL 

 > 
CALL 

> 
I F U .F 0 . 5 IGO 
I C O L = I C O L « K 
GO TO 221 
K =  K 
CONT I'JUE 
RETURN 

 > TURPINE SYMBOL 
l = L C C C 0 L « 9 
K =  2 
1 C 0 L = L  1 
GO TO 235 

> CIRCLE SYMBOL 
L0CLI'. = LOCLIN2 
CALL S T P M 0 V I 1 2 H 
CALL STRM0VI12H 
K = l 
L = L O C C O L ' l 
IC0L=L«7 

•> ADD SIDES TO SYMBOL 

SYMBOL 
,1 .l.PAGEII,LOCLIN),L) 

SYMBOL 
,1,1,PAGEI1,L0CLIN),IC0L) 

SLOPE OF RIGHT EOGE 

****** 
,1 ,10,PAGE(1 , LOCLIN),LOCCOL) 
,1,10,PAGEI1,L0CLIN«5),LOCCOL) 

00CT36 
23035 1 
C00C51 
000051 
C0CC51 
CCuCS i 
COOOS1 
CCL051 
GOOOSM 
C00357 
O00C62 
C0CC62 
1030b 5 
OOCC 65 
00C7C 
COU105 
003105 
00012 7 
C30127 
COOl35 
C3015C 
C0C15C 
C00150 
C0C1SM 
COOl55 
CCU157 
C00162 
000167 
C00167 
C00167 
CCC172 
C00172 
C00175 
C00175 
003234 
33C2CM 
303221 
C0022 1 
00C23M 
00C236 
CC32M1 
L002M3 
C0u246 
030246 
0002M6 
3PC252 
00C25M 
C00256 
C0C26C 
COC260 
COl.2b2 
30026M 
00C3C1 
C0C31M 
C00316 
300320 
C0C32C. 



o 
CO 

e» 
o 
CO 
o 
1 

CO 

0 C 2 0 6 
0 0 2 1 1 
C C 2 1 1 
CC212 
0 0 2 1 2 
3 0 2 1 3 
0 0 2 1 3 
0C21M 

e c u 
DC 21 7 
0 0 2 2 0 
0 0 2 2 1 
CC222 
0 0 2 2 M 
0022M 
CC225 
0 C 2 2 S 
0 C 2 2 6 
C 0 2 2 7 
C r 2 2 7 
0 C 2 3 3 
CC333 
CG23M 
C 0 2 3 5 
0 0 2 3 7 
0G2M3 

8 0 * 
8 1 * 
8 2 * 
8 3 * 
8 M * 
8 5 * 
e6» 
8 7 * 
8 8 * 
8 9 * 
9 0 * 
9 1 * 
9 2 * 
9 3 * 
94 * 
9

r ♦ 
9 6 * 
9 7 * 
9 8 * 
9 9 * 

1 3 0 * 
IC J * 
1 0 2 * 
1 0 7 * 
1CM* 
1 0 5 * 

c 

C 

c 

4 1 5 
4 2 0 

c 
5 0 0 
c 

c 

5 2 0 

CALL 
> 

SYMBOL 
, 1 . 1 . P A G E I 1 , L O C L I N ) , L ) 

SYMBOL 
, 1 , 1 , P A G F I 1 , L 0 C L I N ) , I C 0 L 1 

OF EDGES 

DO M20 1 = 1 , 4 
L0CLIN=L0CLTN*1 

> LEFT FOGE OF 
CALL S T R M 0 V I 1 2 H * 

> RIGHT EOGE OF 
STRMOV I 1 2 H * 

REVERSE SLOPE 
I F I I . E 0 . 2 J G 0 10 1 1 5 
l = L  K 
I C O L = I C 0 t ' K 
GO TO M20 
K =  K 
CONTINUE 
RETURN 

OPTIMAL CONTROLLER SYMBOL 
L O C L l N = L O C L l N  2 

> TOP AND BOTTOM L I N E S 
CALL STRM0VI12H 0 0 0 0 0 0 0 0 
CALL STRM0VI12H OO0OO0OO 

> SIDES 
0 0 52C 1 = 1 , M 
CALL P U T T ( P A G E ! 1 , L O C L 1 N » I ) . L O C C O L , 1 2H0 
CALL P U T T ( P A G C I 1 , L 0 C L I N , I > , L 0 C C O L * 9 , 1 2 H 0 
CONTINUE 
RETURN 
END t) SYMBOL * * * * * * * * * * * * * * * * * * * * * * * * * 

. 1 , 1 0 , P A G E I I , L O C L I N ) , L O C C O L ) 
, 1 , 1 0 , P A G E ( 1 , L 0 C L I N * 5 > . L O C C O L ) 

0 0 0 3 2 5 
0 3 0 3 2 5 
C 0 C 2 S 
C 0 0 3 3 C 
0 0 0 3 3 C 
0003MM 
0033MM 
C 0 3 3 5 6 
r 0 0 3 6 1 
OOC36M 
C 0 0 3 6 7 
C P 0 1 7 1 
C0G37M 
0OC37M 
C3C37M 
o r 04 o n 
0 0 P 4 0 C 
C00M02 
cor .4 1 7 
CC3417 
0 0 0 4 4 1 
3 0 0 4 4 1 
COOMM 7 
CO 0 4 6 2 
0 0 0 4 0 2 
0 0 0 5 1 2 



03 

SUBROUTINE TA8CAL ENTRY POINT 0 0 0 1 1 6 

STORAGE USED C O O E ( l ) C 0 0 1 2 2 ; D A T A ( O ) 0 0 0 0 6 2 ; BLANK C 0 M M 0 N ( 2 » OOOOOO 

COMMON PLOCKS 

0 0 0 3 CTAfc 0 0 0 0 0 3 

EXTERNAL REFERENCES ( B L O C K , NAME) 

OOOM 
0C05 
0006 
0307 
0010 

STRMOV 
PLTCOD 
NUPUl 
N102* 
NERR3* 

STORAGE ASSIGNMENT ( B L O C K , T Y P E , R E L A T I V E L O C A T I O N , NAME) 

0 9 0 0 C00013 1 I F 0CC1 
OCOl 0 0 0 0 7 2 8 0 L OCOO 
OOCO D 0C0C02 COHPS OCOO 
COCO I C00C12 N l 0 0 0 3 

0 0 0 0 1 4 1 1 6 6 
O0OOM2 81F 
0 0 0 0 0 6 I 
C 0 0 0 0 1 TABNAM 

0 0 0 0 0 0 0 0 4 1 5 1 F 0 0 0 1 0 0 0 0 S 7 6CL 
0 0 0 0 D 0 0 0 0 0 7 ANAME 0 0 0 0 D OOOOOO BLNK 
0 0 0 0 0 0 0 0 5 M I N J P * 0 0 0 0 I 0 0 0 0 1 1 N 

OCOl C00C73 7 0 L 
OCCO D CCC004 COMP 
C0G3 I COOOOO NOTAB 

co o CO 
-£» 
o 
CO o 
CO 

0P100 
00101 
-0101 
C0103 
0010M 
00105 
C0106 
•; o 11 o 
2 0112 
0C112 
CC112 
CC113 
CC11M 
CC11M 
LC11S 
C011S 
C 0123 
00120 
C0121 
C0122 
CC122 
00123 
OC 
CC 

1* 
2* 
3* 
4* 
5* 
6* 
7* 
P* 
9* 

13* 
1 1* 
12* 
13* 
1M» 
15* 
16* 
1 7* 
in* 
19* 
23* 
21* 
22* 
23* 
2M« 

CTARCAL 
SUBROUTINE TABCAL 

C PURPOSE GENERATE TABLE INPUT REQUIREMENTS L I S T ON F I L E 12 
I H P L I C I T DOUBLE P R E C I S I O N ( A - 2 ) 
I M P L I C I T INTEGER 1 1 , J , K , L , M . N ) 

COM, MO'l /C TAB/NOT A B , TAB N A M I D 
DATA PI.NK / 1 2 H 
WRITE 1 1 2 , 1 1 ) 

11 F O R M A T ! 1 6 X , ' T A B L E S R E O U I R E D ' / / 
1 2 X , 'COMPONENT TABLE N O . I N O E P . MAX. D A T A * / 
2 M X , ' N A M E • , 7 X , ' N A M E ' , 5 X , ' V A R I A B L E S ALLOWED • ) 

CCMPS = [ 'L ' IK 
COM.P=COHPS 

C — ' - > SCAN T A B L E S . 
DO IOC 1 = 1 , N O T A B 

C > GET TABLE NAME 
CALL S T H H 0 V ! T A B N A M ( I l f l , 7 , A N A M E , l ) 

C > bET MAXIMUM DIMENSION FOR TABLE 
C A L l E E T C O D I 5 , I A D N A H ( I ) , N ) 
N 1 = I A B S I N > 

C > GET S T E C I F I C COMPONENT NAME 
CALL S I R H O V I A N A M E , M , M , C 0 M P , 1 ) 
i r i C O I ' P . E O . C O M P S ) GO TO 60 
WRITE ( 1 2 , 5 1 I 

oocooc 
cocooo 
303300 
COOCOO 
CCCOOO 
03CC00 
uCCCOC 
COCOOO 
COOOCM 
OOCOUM 
C0U304 
COOCOM 
333336 
000CC6 
CC391M 
0C0C1M 
C0CP1M 
OOoOlM 
C3C02M 
OOOC33 
000333 
000335 
COOCMM 
COSOM 7 



CD 
O 
co 
•e* 
o 
CO 
CD 
1 

CO 

0 C 1 3 J 
0 C 1 3 1 
3 0 1 3 2 
0 C 1 3 2 
C 0 1 3 3 
CC135 
0 0 1 3 6 
CC137 
•3 C 1 M 0 
CC 1M6 
0C1M7 
. C 1 5 1 
0 0 1 5 2 

2 5 * 
2< ♦ 
2 7* 
2 8 * 
2 9 * 
3 C * 
3 1 * 
3 2 * 
3 3 * 
3M* 
3 5 * 
3 b * 
3 7 * 

5 1 

60 
C 

70 
80 
81 
1 0 0 

F 0 N M A T I 1 H I 
C0MPS=C0MP 
N l = N l  3 

—> TEST TOR SINGLE OR DOUBLE I N D E P . VARIABLE TABLE 
I F I N . G T . 0 ) GO TO 7 0 
N = l 
CO TO 8 0 
N = 2 
WRITE 1 1 2 , 8 1 ) C 0 H P , A N A M E , N , N 1 
r O R M A T ! i | X , A M , 5 X , A 7 , 6 X , I l , 1 0 X , l 4 ) 
CONTINUE 
RETURN 
END a TABCAL * » * ♦ ♦ • ♦ ♦ ♦ » * « * » ♦ ♦ » ♦ * ♦ • * • • ♦ 

0COO5M 
C00P5M 
C0COS7 
0C3P57 
3CC061 
C3C06M 
000066 

3CC072 
C3C134 
CC1C4 
20010M 
00012 1 

to 
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SUBROUTINE TABDAT ENTRY POINT 000337 

STORAGE USED CODEIl) 030345; DATAIO) 000105; BLANK C0MM0NI2) OOOOCO 

COMMON BlOCKS 

0003 CTAB 000P03 

EXTERNAL REFERENCES IBLOCK, NAME) 

0 0 CM 
9n05 
0906 
03o7 
0010 
G911 
0012 
0013 

NNCCOi 
I INL 
STRMOV 
CE TCOD 
NW'PUi 
N102t 
r. 103* 
NLRR3S 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 

0^00 
0001 
0300 
33C9 
3000 
30G0 

0 
D 
I 
0 

C0CC5M 
O0C1M3 
COCOMM 
00CC3M 
OOCCMO 
OOOOOO 

101F 
201G 
AN 
HMAXDM 
I SOUR 
SOURCE 

0001 
OCOl 
0200 
ccoo 
ocoo 
0CC3 

D 
D 
I 
D 

00002M 
030235 
000020 
CC0032 
0030M6 
PC0001 

1M0G 
225G 
ANAME 
HSLASH 
LOK 
TA8MAM 

0001 
0000 
OPOO 
0090 
3000 

0 
D 
I 

CD o 
CO 

o 
CO 
1 
co 

rcioo 
C0101 
CClOl 
3C191 
30131 
00133 
CC10M 
CG105 
CC106 
:oio7 
C0110 
:oii2 
0C11M 
C0116 
00123 
3C122 
33124 
0C1 
001 

1* 
2* 
3* 
M* 
5* 
6* 
7* 
S* 
9* 
IC* 
11* 
12* 
13* 
14* 
15* 
16* 
17* 
IP* 
19* 

C 
C 
C 
C 

c 

000060 155G 0001 000135 17MG OCCO C0CC56 2C1F 
0OCO57 231F 0001 C002M5 233G CCOO C0CCM7 9iF 
0C002M BLAK OCCO D C00026 HDATA 0030 D 00PC36 HL0CT9 
000030 HTAENM OCOO I 0O0OM1 I OCOO 0UP372 INJP* 
000043 N 0C03 I OOOCOO NOTAB 0000 I C0PCM2 NIC 

CTAPDAT COCOOO 
5UEP0UTINE TABDAT COOOOC 

VERSION 3. REVISED MAY M 1976 CC0200 
PURPOSE GENERATE DATA STATEMENTS FOR MODEL TA3LE DATA INPUT CONTROL OOOOOO 
DESIGNED BY J.D.BURROUGHS OATE MARCH 1975 303300 

IMPLICIT DOUBLE PRECISION IA-Z) COCOOO 
IMPLICIT INTEGER 11,J,K,L,M ,N ) LCLLOC 

CrMMON/CTAB/NOTAB,TABNAMIl) COOCOC 
DIf.ENSION S0UPCEI8) CCOCOO 
DIMENSION ANAMCI2) 0CC3C0 
DATA ANAM.E /2MH CCOJCC 
OATA PLNK /12H / , COCOOO 
DATA HDAIA /12H DATA / CC0003 
DATA HIAliHM /12H TABNAM/ / 3CC03C 
DATA IISl ASH /12H/ / COOOCO 
DATA HMAYTM /12H MAXOIM./ / 30C300 
OATA IILCCTB /12H LOCTAB/ / COOCOO 

C = = = = = == = == SET NUMBER OT TABLES IN MOOEL OOOOOO 
WpITE 19,91)NOTAB 300300 



CO 
o 
CO 

o 
1—» CO CD 
1 
CO 

B 
3 

00131 
C0132 
C3I32 
CC13M 
CC135 
0C136 
CC137 
CC1M2 
0C142 
C01MM 
001M5 
uCl'_3 
-C15J 
CC151 
OC152 
CO 15 3 
CO 15 3 
C015M 
2 015 7 
CC1ST 
CCloO 
0C161 
rC163 
CCltM 
^C167 
TC167 
CC173 
uC171 
"C172 
CC173 
20176 
CC176 
CO. 30 
Cd.u ) 
0C/03 
CU23M 
0C2CM 
00205 
OC210 
CC211 
CC211 
P021 3 
0021M 
0C216 
C0216 
CC221 
GC.22 
Or223 
0C.2M 
CC.27 
OC231 
GC2 Jl 
OC232 
00232 
00235 
002M3 
0C2M9 

2C* 
21* 
22* 
27* 
2M* 
25* 
26* 
27* 
26* 
2<>* 
30* 
31* 
32* 
J3* 
3M* 
35* 
36* 
37* 
3P* 
39* 
MC* 
Ml* 
M2* 
M3* 
MM* 
MS* 
M6* 
M7* 
MB* 
M9« 
5P* 
51* 
52* 
53* 
54* 
55* 
56* 
57* 
5P* 
5 5* 
60* 
61* 
62* 
63* 
6M * 
65* 
66* 
67* 
6P* 
69* 
7:* 
71 » 
72* 
73* 
7M* 
75* 
76* 

9 1 F C R H » Y I 6 X , * P A T A NO T A B / * , 1 3 , • / * ) 
I F I N O T A B . L E . 0 ) R E TURN 

C > LOAD TABLE NAHE DATA 
S C U T C F I I ) = H D A T A 
SOUPCFI2)=HTA3NM 
IS0UK=19 
00 100 1=3,8 

100 SOUPCFII)=BLNK 
C > C * L C . N O . OF CHARACTERS I N TABLE NAME L I S T 

N 1 C = I 2 » N 0 T A P 
E ' C O p r » 4 , 1 0 1 , N 1 0 ) N 1 0 

1 0 1 F O R M A T ! I 3 , 1 H H ) 
C > APP N O . OF CHARACTERS TO DATA STATEMENT L I N E 

CALL L INE I 9 , S O U R C E , 1 S O U R , N 1 0 , M , 9 ) 
ANAMl I I )=PLNK 
ANAME 12)=ELNK 

C > SCAM TABLFS 
DO 2 2 1 1=1,NOTAB 
CALL S I R M 0 V I T A L N A M | I | , 1 , 6 , A N A H E , 1 » 

C > ADD TABLE NAME TO L I N E 
CALL L I N E I 1 , SOURCE , ISPU<?, ANAME , 1 2 , 9 ) 

200 CONTII'UE 
CALL LINE (1.SOURCE,I SOUR,HSLASH,1,9) 
WRITE I9.2C1 ISOURCE 

201 F0RMATUA13) 
C > LOAD TABLE DIMENSION OATA 

soureri1I=HPATA 
SOUI.CL 12 l=HMAXDM 
i s o u r . = i 9 
0 0 22rt 1 = 3 , 8 

2 2 0 SOUf CC I I l=E!LNK 
C > SCAN TABLES 

DO 2M(I 1 = 1,NOTAB 
C > 6ET MAX. TABLE D IMENSION 

C A L l G E T C O D I S . T A B N A M I I ) , N ) 
K = I A B S I N I 

C > CONVERT TO D I S P L A Y COPE 
INCOOCt0,231,AN)N 

2 3 1 F 0 R M , A T ! I 4 , 1 H , I 
I F I I . r E . N O T A P I C A L L S T R M O V I H S L A S H , 1 , 1 , A N , S ) 

C > A3D MAX. O I " C N S I O N TO L I N E 
CALL L I u r i c , S O U R C E , I S O U R , A N , 5 , 9 ) 

2M0 C O M I ' U E 
WPITE ( 9 . 2 C 1 ISOURCT 

C > LOAD TABLE LOCATION DATA 
SOURCE(J I=HPATA 
S T U P C E ( 2 ) = H L 0 C T B 
I S 0 U R = 1 9 
DO 33C I " 3 , P 

3 0 0 S O U ! C E ( I l = P L N K 
L0K = 1 

C > SCAN TABLES 
DO 320 1 = 1 , N O T A B 

C > CONVERT TO D I S P L A Y CODE 
rrjcoonr, ,231 ,AN),LOK 
IF I I.rE .NOTAB I CALL STRMOVIHSLASH,1,1,AN ,5) 

C > ADD TABLE LOCATION NO. TO LINE 

00CC05 
000005 
C00005 
"OOCl3 
CC0315 
COCCI 7 
CC032M 
CC0C2M 
C0C02M 
C00226 
CCC031 
COOCMC 
C9CPM C 
0303MJ 
300E5C 
'00952 
00CCS2 
00C06C 
COOCtO 
C0C36C 
0C007C 
CC0101 
C0GI01 
CP0111 
C'00121 
0CC12 1 
000121 
c.0012 3 
C00125 
000135 
COOl35 
C0013S 
0031M 3 
C00143 
00014 3 
300152 
300152 
P0C15M 
CQG163 
L00163 
C00163 
C00176 
0CC21 1 
CC0211 
30021 1 
0C0221 
0CC22 3 
CC0225 
0CG225 
I 20235 
ret "> 3 7 
00L237 
30C2M5 

U332M5 
C0025M 
00C25M 



CD 
to 

0 0 2 4 2 
0 D 2 4 2 
0 0 2 M 3 
0C2M3 
0C2MM 
CC2M5 
C02M7 
0 C 2 5 2 
0 0 2 5 3 

7 7 * 
7 6 * 
7 9 * 
8 0 * 
8 1 * 
8 2 * 
8 3 * 
AM* 
8 5 * 

C -

c -

3 2 0 

CALL L 1 N E I 0 , S 0 U R C E , I S 0 U R , A N , 5 , 9 ) C 0 0 2 6 7 
- > GET MAX. D I M E N S I O N OF TABLE 3 0 0 2 6 7 

CALL G E T C 0 0 I 5 . T A B N A M I I ) , N ) C 0 0 2 7 7 
- > C A L C . THC NEXT TABLE STARTING L O C A T I O N 0 0 0 2 7 7 

L O K = L 0 K « I A B S I N > C 0 0 3 C 6 
CONTINUE COG313 
WRITE 1 9 , 2 0 1 1 S 0 U R C F 0 0 0 3 1 3 
RETURN C 0 0 3 2 3 
END 3 TABDAT * * * * * * * * * * * * * * * * * * * * * * * * * G0G3MM 

CD 
O 
CO 

'*> 
o 
CO 

o 
I 

CO 



CO 
o 
co 
-pa. 
O 
► - * 
co 
*? SUBROUTIrE TABGLN ENTRY POINT 000145 
co 

STORAGE USED C O O E d ) 0 0 0 1 5 2 ; O A T A I O ) 0 0 0 0 7 1 ; BLANK C 0 M M 0 N I 2 ) COOOOC 

COMMON BLOCKS 

0 0 0 3 CTAB 0 0 0 0 0 3 

EXTERNAL REFERENCES I B L O C K , NAME) 

OOCM 
0005 
0006 
33C7 
0010 
0311 
3912 
0313 

GCTCOD 
S I R M O V 
NNC0D1 
L1NI 
N'WPU* 
N102* 
I.I03J 
NtRR3S 

OCOO 
COOO 0 
OCOO I 
CC03 0 

000043 
000024 
OOOC33 
000001 

1C5F 
BLNK 
ISOUR 
TABNAH 

0001 
0003 
0000 

00C024 
0 900030 
I 000034 

12 56 
HBLNCH 
N 

0001 000034 
0000 0 000026 
0003 T OOOCOO 

1336 
HCOMM 
NOTAB 

OCOO 
OCOO 
OCOO 

00 004 6 
I C0C032 
0 CC002G 

201F 
I 
SOTAB 

CC100 
CClOl 
roioi 
C'0131 
onoi 
3C1C1 
C0131 
C01C1 
0C133 
0013M 
3C105 
C0106 
30107 
rem 
00113 
CC115 
c r 117 
00121 
CC122 
00123 
0012M 

STORAGE ASSIGNMENT ( C L O C K , T Y P E , R E L A T I V E L O C A T I O N , NAME) 

33G3 0 0 C 0 3 7 10F 
CCGO 0 CC9035 AN 
OOCO r L 0 0 6 3 I H J P 1 
OOCO 0 OdOOOO SOURCE 

1 * CTAPGEN CCOCOG 
2 * SUBROUTINE TABGEN OOOCCO 
3 * C PURPOSE GENERATE THE TABLE COMMON FOR ECS MOOEL OOOOOO 
M* C CALL SEQUENCE NTAB - TOTAL N O . OF TABLES R E Q " 0 BY MODEL COCOOO 
5 * C METHOO THE NAMES OF THE TABLES AND THEIR D I M E N S I O N S ARE STORED 0 0 0 0 3 0 
6 * C I N TABNAM. THE NAME IS STOPCD I N THE FIRST 7 CHARACTERS COCOOC 
7 * C CF EACH WORD -AND THE D I M E N S I O N I S STORED I N THE LAST 2 CCCOOO 
P* C CHARACTFRS V I A THr ROUTINE PUTCOD. COOOOC 
9 * I M P L I C I T POUDLE P R E C I S I O N ( A - 2 ) COOCOC 

I C * I M P L I C I T INTEGER ( I , J ,K , L ,M ,N 1 COCOOC 
1 1 * C 0 M M 0 M / C T A 9 / N 0 T A B , T A B N A M ( 1 1 (OCCOC 
1 2 * DIMENSION SOURCE(P ) , S 0 T A R ! 2 ) COOOCO 
1 3 * DATA ^LNK / 1 2 I I / COCOOO 
I M * DATA HCOMM / 1 2 H COMM / C0030Q 
I E * DATA KrLNCH / l Z I I O N / C T A f ' L E / / CCCOOO 
I t * I T I N O T A B . L E . O R E TURN COCOOC 
1 7 * W R I T E I 9 . 1 C ) L 0 0 0 0 5 
I f * 10 F O R M A T I ' C > T A B L E S ' ) L 0 C 0 1 2 
1 9 * SOURCE I 1)=HCOMM 0 C C 3 1 2 
2 0 * SOURCE 12)=HPLNCM OOOOIM 
2 1 * 0 0 103 1 = 3 , 8 OOoOZM 



? 
0C127 
00131 
00131 
CO 132 
0C132 
CC135 
rP136 
00136 
CC137 
00137 
2C1M3 
C01M3 
0P1M3 
0014M 
-|01M6 
9C1M6 
P01M7 
0C1S3 
cC152 
00155 
C0156 
10157 

22* 
23* 
2M* 
25* 
26* 
27* 
2P* 
29* 
3C* 
31* 
32* 
33* 
3M* 
35* 
3( * 
37* 
36* 
39* 
ML* 
Ml* 
M2* 
M3* 

100 SOU 
ISO 

C 
00 

c > 
CAL 
N = I 

c 
CAL 

C — > 
CNC 

105 FOR 
C 

IFI 
CAL 

C 
CAL 

200 CON 
WPI 

201 FOR 
RET 
FNO 

RCCII 
UR=22 

SC 
200 I 

GE 
L CET 
A B S ( N 

GE 
L SIR 

CO 
oono 
MAT! 1 

RF 
I .CE . 
L SIR 

AP 
L I IN 
TI'U! 
TE (9, 
MAT 18 
URN 

a TA 

)=BLNK 
AN ALL TABLES IN THE MODEL 
=1.NOTAB 
T TAELE DIMENSION 
C0D(5,TA9NAM(I),N) 
) 
T TABLE NAME 
"OV (TAB'JAMd I ,1 ,7,S0TAB,1 ) 
NVETT D I M E N S I O N TO BCD 
, 1 0 5 . A N I N 
IK , 1 3 , 2 H I , > 
MOVE COMMA I F LAST TABLE 
NOTAB )CALL S T R M O V ( E L N K , 1 , 1 , A N , 6 ) 
M 0 V I A N , 1 , 6 , S 0 T A P , 8 ) 
0 TAOLE NAME TO SOURCE LINE 
E(0,S0URCE,ISOUR,S0TAB,13,9) 

201 ISOURCF 
A I 0 ) 

PGEN ***#*********«********#*« 

00C02M 
000026 
00C326 
C0003M 
C00P3M 
OOC03M 
0300M3 
C0C04 3 
30C0M5 
0003M5 
CPC056 
CC3C65 
000365 
C0C065 
C3C10C 
30010C 
C001P7 
CnuI22 
C0C122 
CQ0132 
000132 
000151 

CO 
o 
co -e» o »—» CO 
o 
I 
CO 



CO o 
CO 

o 
CO 
<p SUBROUTINE VLINE ENTRY POINT 000115 
co 

s 

STORAGE USED C O D E d ) 000132; 0ATA(0) 000025; BLANK C0MM0N(2) 000000 

EXTEPNAL REFERENCES (BLOCK, NAMC) 
0003 PUTT 
0004 KOMSTR 
0005 NCPR3S 

STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME) 
0001 0G0016 100L C0G1 000045 127G 00D1 P0002M 20QL 0001 000102 300L 0000 D C00000 HA 
0000 0 0C0C04 HI OOOC 0 000002 HV OOCO I 000012 I 0000 000014 1NJP* OCCO I C00010 II 
0000 I C0C011 12 0004 I 000000 KOMSTR 0000 D 000006 POINT 

G01C0 1* CVLINE 000C02 
COlOl 2* SUBROUTINE VLINE(PAGE ,IC0L,IN,IR) 000002 
CClOl 3* C PURPOSE PAGE - 13X56 ARRAY CONTAINING HOLLORITH 000002 
30101 4* C REPRESENTATION OF A PAGE C00002 
CClOl 5* C ICOL - COLUMN NO. OF LINE 00CC02 
COlOl 6* C IN LlNC NO. OF INPUT COMPONENT C30C02 
3C1C1 7* C IR - LINE NO. OF RECEIVING COMPONCNT C0C002 
CD1C3 s* IMPLICIT DOUBLE PRECISION (A-7) COCOO2 
C010M 0* IMPLICIT INTEGER (I ,J,K ,L ,M ,N) C0L302 
.0105 10* 0IMENS10N PAGE(13,56) 200032 
0C1C6 11* DATA HA /12HA / 300C02 
C0110 12* DATA HV /12HV / C0O002 
0C112 13* OATA HI /12HI / 000002 
0C112 1M« C > IS INPUT ABOVE OR BELOW C00C02 
0C11M 15* IT(IN.GE.IRIGO TO 100 C03P92 
D011M 16* C > INPUT IS ABOVE C90C02 
00116 17* POINT=HV C00P06 
coii7 IP* I I = I N coonio 
C0123 1«>* I2=IR 000212 
0C121 2C* GO TO 200 C3C31 4 
LC121 21* C > INPUT IS BELOW CC0C1M 
C0122 2J* 100 POIHT=HA 00CC16 
00123 23* I1=IR 000317 
0C12M 2M* I2=1N cCO.'IZl 
coi2M 25* c — > PLACE POINT ON RECEIVING ENO OF LINE C00021 
0C125 26* 200 CALL PUTT(PAGE(1,1RI,ICOL,POI NT) CCc0?M 
r0125 27* C > ADO NO. OF SYMBOLS REO"D. TO SPAN LINES CP0C24 
:C126 2E» 00 330 1=11,12 C00r35 
3C126 29* C > TEST TO PREVENT OVERWRITING POINTS 00C335 
CC131 30* IFIKOMSTRIPAGCI1,1 ) .ICOL ,1 ,HA,1I.EQ.OIGO TO 300 OCCLMS 
C0133 31* If ICOMSTRIPAGEI 1,1 ) ,IC0L,1,HV,1I.EQ.OIGO TO 300 C00057 



8 
00135 
00136 
C0143 
CC1M1 

32* 
33* 
3M* 
35* 

CALL P U T T ( P A 6 E ( 1 , I ) , I C 0 L , H I ) 
300 CONTINUE 

RETURN 
END S VLINE # ♦ * * ♦ * ♦ * » * • * ♦ ♦ * ♦ * ♦ ♦ * * * ♦ ♦ ♦ « * * * * * 

C 0 0 0 7 2 
0 0 0 1 0 3 
0 0 0 1 0 3 
0 0 0 1 3 1 

co 
o 
co 

o 
I—• 
CO 
o 
I 

CO 



3.0 SIMULATION PROGRAM DESCRIPTION 

3.1 INTRODUCTION 

The Simulation program accepts program commands which describe analyses to 
be performed on the given system model. Each analysis is then performed on 
the nonlinear system model that was created by the Model Generation program. 
The Simulation program core requirements 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 a macro flow diagram of the SIMWEST Analysis program. 
This flow diagram shows the principle tasks of the program. For each task, 
a statement number of the main, (NONSIM), program is given along with the 
name of the principle program that accomplishes that task. 

The sequence of performing the various tasks depends on the analysis and dat 
requests. As each analysis is performed it's outputs are generated on the 
I ineprinter. 

3.2.1 Command Interpretation 

Figure 3.2-2 contains a macro flow diagram of the Simulation program command 
interpretation process. Each input data card is read and printed to provide 
a record of the progress through the analysis requests. 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 tested against the three types: command 
phrases, program names, and program values. If one of these types is recog
nized the proper action is taken. If the phrase is not one of these types 
a test is made for an outstanding task. An outstanding task consists of such 
multiphrase tasks as defining state names, inputing parameter values, speci
fying initial conditions, etc. If there is no outstanding task the warning 
message "CAN'T INTERPRET xxxxx" is printed and the program goes on to the 
next phrase. 

BCS 40180-3 



DATAIN 
LOAD MODEL 
TABULAR DATA 
AND DEFAULT 
VALUES 

GgD 
NONSIM 

INTERPRET COMMANDS 
AND BRANCH TO APPROPRIATE 
TASK 

(m) (W 
INTER 

COMMAND 
AND DATA 

INTERPRETATION 
TASK 

1 SIBTCH 
SIMULATION 
TASK 

& QcjD 

FIGURE 3.2-1. SIMWEST ANALYSIS PROGRAM - MACRO FLOW DIAGRAM 
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( 1 0 0 > * 

READ AND PRINT 
COMMAND CARD IMAGE 

LOCATE NEXT PHRASE 

TEST FOR COMMAND 
PHRASE 

TEST FOR PROGRAM 
NAME 

TEST FOR PROGRAM 
VALUE 

TEST FOR UNFINISHED 
TASK 

This code is located 
in the INTERP Subprogram 

FIGURE 3.2-2. ANALYSIS PROGRAM COMMAND INTERPRETATION - MACRO FLOW DIAGRAM 
BCS 40180-3 89 



3.2.2 Temporary FiIes 

Two temporary files SCRTCH25 and SCRTCH26 are used by the Simulation program. 
SCRTCH25 serves as a temporary buffer for simulation plot data. The plot data 
for each report interval is stored on SCRTCH25 until all report intervals 
for the simulation analysis have been completed. Upon completion of the simu
lation analysis, information describing the number of plots, report intervals, 
and plot scales are placed on SCRTCH26 and the plot data itself is transferred 
from SCRTCH25 to SCRTCH26. 

Upon completion of all analyses for a particular run, SCRTCH26 is processed 
by a separate program (NSMPPT) to generate lineprinter plots. 

3.3 SIMULATION PROGRAM SOURCE LISTINGS 

Compilation listings for the simulation program follows. Some subroutines 
such as NXTPH and LCMPH are used in several of the programs and will be found 
in the source listings for the FILOAD program (Section 4.3). There are five 
subroutines which are only called by the model EQMO or the library components. 
These are listed after the simulation program source. The names of the simula
tion routines, in order of appearance, are: 

BLOCKDA 
CODGEN 
CODLOD 
DISPLA 
DTTIM 
FPCT 
FSHELL 
INIT 
INPUTS 
INTERP 

LPRINT 
NAMES 
NONSIM 
PLINIT 
SET IN 
SHELLX 
S1BTCH 
STEPl 
TAB IN 
TITLE 

VALUES 
VARMOD 
VAROUT 
XFR 
CUBIC 
IMPLIC 
TBLU1 
TBLU2 
UNIF 

BCS 40180-3 



CO 

o 

o 
.—' 
CO 
o 
I 

oo 

BLOCK DATA 

STORAGE USED C O D E I l ) C 0 0 0 0 0 ; D A T A I O ) 0 0 0 0 0 0 ; BLANK C 0 M H 0 N I 2 ) COOOCO 

COMMON BLOCKS 

O0C3 
0301 
03CS 
3
r
06 

0OC7 
C313 
0 Til 
0012 
0013 

STORAGE 

0013 
zorz 
0CO7 
OCll 
00C3 
0 005 

P 
I 

1 
I 
P 

CSTI'UL 
CP^CM 
CP^OV 
CS

U
PAR 

CC
P
"1 

CSfALE 
CIO 
fPPINT 
COVRLY 

000022 
000^20 
00C033 
CClf2t 
ooori2 
I CO'66 
ooor'j3 
GO0T36 
C0C001 

ASSIGNMENT IBLOCK, TYPE 

OCC0^3 
( L.001G 
O J O C I O 
CcTGOl 
CCTDI 
CCCuOO 

CPUSEC 
i»iorx 
IPHPS 
IURITE 
NPTMAX 
PVALUF 

COOb I 
0007 I 
000 3 I 
CC13 1 
0
r
C3 

0010 R 

, RELATIVE LOCATION, NAME) 

C00021 
rcooil 
rocon 
000302 
000003 
cooooo 

ICINO 
INOEXX 
IPLOT 
LOKSIM 
NPTS 
SCALE 

3007 
0003 
0003 
0013 
3010 
0C06 

I 
I 
I 
D 
D 

OOOOOO 
000005 
000001 
000001 
C0C170 
OOOCCO 

ICOM 
INDMAX 
IPRATE 
LOKSS 
NVAR 
SMPAR 

0003 
0C13 
0003 
0012 
0CC1 
0003 

0 
I 
I 
I 
D 
R 

000012 
OOOOOO 
OOOOCO 
00CC21 
OOOCCO 
000006 

IDENT 
INST 
IPRIN 
LPRT 
PRO'lAM 
TINC 

ecu 
CCC3 
OCll 
0C10 
0C12 
0C*3 

I 
I 
I 
I 
D 
R 

CGC002 
000002 
COCOOO 
C00360 
COOOCO 
Cu0037 

IDIAG 
IOUT 
IREAD 
KPLTS 
PRTNAH 
I f U 

C01C0 
00131 
00101 
CC102 
C0102 
C0103 
0C1C1 
0C1 JS 
■:ci06 
fC107 
CC113 
:cni 
0112 

wC120 
CC122 
C126 

L0131 
C 0 1 i 1 
ul 133 
C0136 
C 0 11 2 
CC H I 
CCliO 
CCl'j3 
' C160 

!♦ 
2* 
Z* 
«(♦ 
«„• 
6* 
7* 
e« 
9* 
lr* 
li« 
i?» 
13^ 
n» 
n* 
It* 
1 I* 
1°» 
IV* 
2r« 
•M * 
72* 
23* 
21 ♦ 
2' * 

CPLOCKDA 
BLOCK DATA 

C VCRSION 3 . REVISED A P R I L 30 1 9 7 6 
CPM.MON / C S I M U L / I P R I N , I P R A T E , I OUT, N P T S , NPT MAX . I N D M A X , T I N C , TMAX 

i , n n r x , I P L O T . I D C N T I 1 ) 
C 0 M M 0 " / C P R 0 N / P R C N A M < 8 ) / C P R G V / P V » L U C 1 2 7 1 / C S M P A R / S M P A R I I O ) . I C I N D I 2 ) 
C O M M O K / C C O H M / ! C O M ( 8 ) , I P H R S . T N D E X X 
COMMON / C S C A L C / 5 C A L F < S . M , 6 ) , N V A R < S , 2 , 6 ) , N P L T S I 6 ) 
C G M M O ' V C I O / I R C A D . I U R I i r . I D l A G 
COM'ON/CPRlr . 'T /PRTNAM I I ' . ) .LPRT I 1 0 ) 
C C M M O " / r o v R I Y / I ».ST ,LOK

r
>

r
, ,LOKS IM .CPUSCC 

0 C11 f L r P I T C I S I O N 1 [ r N T . N V A R . P R O N A M , S M P A R , P R T N A H 
t 'ATA N T I N , U'RA TL , TOUT , T I N L . T I ' A X / 1 , 1 , 1 , . 1 , 1 . / 
DATA T t i L I . ' T / 1 « 1 2 M I IMF / 
DATA T N O L X , I » L 0 T / ? , 1 / , I N D F X X / C / 
OATA (>l>'ONAM/f'*l ?H / , SM P AR / 1 0 ♦ 1 2» 
OATA r v A I I I L /  l . . l . ,  1 . . 0 . . 1 . . C . , l . , l . , 3 . , . l , l . , . l , 1 0 0 . ,  l « , l « , S . , 

1 Z i . , " . , 1 . , 6 . ,  1 0 . , 0 . , Ci. , 1
 n . , J . , 0 • , 0 . / 

D M A • I M M f X / 1 / , INDMAX / S f S / 
D A T A rPL I S / « « I , 3 » O / , N V A W / ( . G * I 2» / , S C A L E / 1 2 C » 0 . / 
DATA K l f . I

,
/ .  ' * 0 / 

OATA m n , IUIJ1 TE , I D I A G / S , G , 0 / 
DATA f R i r , A M / i r » 1 2 M / , I P R T / 1 0 * 0 / 
OATA l N S T , L O K S S , L 0 K S l M / 3 * l / , C P U S C C / n . / 
t f O a DLCCKOA « « ♦ » » , ♦ « ♦ » ♦ « » « » o » * » * « « « * * * 4 * * * 

COCOOC 
coorco 
coenco 
oooooc 
cccccc 
coccoc 
COCOOC 
LOLCUO 
COLOOU 
^OLCOC 
r o c o c o 
LOCCCC 
rcci-oc 
r
0CC3C 
COOOCO 
COOCOO 
cocuoo 
C O C P O C 

 C u P O C 
r c c i o c 
r c i T C O 
LOC , :o 
COCOOC 
COOCOO 

1ocooc 



SUBROUTINE CODGEN ENTRY P O I N T 0 0 0 1 3 7 

STORAGE USED C O D E I l ) CC02CO; O A T A I O ) 0 0 0 0 1 6 ; BLANK C 0 M M 0 N I 2 ) OOOCOO 

COMMON FLOCKS 

0 0 0 3 - Cf.AMCx 0O0CO2 
0 0 0 1 f N A ^ C R 0 0 0 T 0 2 
COGS CNAMCV 0 3 0 0 0 2 
00C6 C t jA tTP G 0 0 0 0 2 
0CC7 CORLER C 0 0 0 0 3 

EXTERNAL RFTrRFNCES I B L O C K , NAME) 

0C10 LCMPH 
0011 NlPRlt 
0012 NIPR31 

STORAGE ASS1CNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 

OOCl C0OC72 2?SL 
0CC1 000C12 8CL 
Or01 D COCOOO NAMER 
0CC7 1 C(.rQOO NOX 

0 001 
OCOl 
Or05 0 
OCOO D 

000100 2J5L 
000031 90L 
OOOOOO NAMFV 
OOOOOO NTIME 

OCOl 00C106 215L OCOl 
0000 D 000002 BLANK 0000 
0003 D COCOOO NAMEX 0007 

000111 255L 
000011 INJPS 
000002 NOP 

OCOl C00122 260L 
0006 0 COCOOO NAMCP 
0CC7 I COCOOl NOV 

CD 
o 
oo 
-i> o 
CC o 
I 
oo 

C0103 
roioi 
.'0101 
CP101 
-0101 
C 0101 
CClOl 
r- n i c i 
rcici 
CClOl 
coici 
«. C 1C1 
-0131 
"C 101 
:oioi 
COlOl 
00103 
001C3 
00101 
L.C10S 

I * 
2* 
3* 
1* 
S* 
6* 
7* 
8* 
V* 

IZ* 
1 1* 
12* 
13* 
11* 
l1,* 
1 (» 
17* 
IS* 
19* 
2: * 
21* 
22* 

CCODGEN 

C 
C 
C 
C 
C 
C 
C 
C 
c 
c 
c 
c 
c 
c 

SUBROUTINE CODGENI IDE NT,1C.ICOOE,«) 
PURPOSE GENERATE INTEGER IDENTIFICATION CODES GIVEN ALPHANUMERIC 
CALL SEOUENCE IDENT r ALPHANUMERIC IOENTITIER 

IC = INITIAL CONDITION INDICATOR 
ironr r Ttjirr.rp rnnr NIIMPTP 

CODE SCHEME TO DCSITNATE WHICH GROUP 
FOLLOWING CODE I S USED 

INTEGER COOC NIIHt?ER 
PTTUPN TAKEN WHEN I D E N T I F I E R CAN*T BE FOUND 

= UNTVAC ARG FOR V A R I A P L E RETURN 
USTD 

THE 
: 0 
= 1 
= 2 
= 3 
= 1 

0 I S USED FOR TIME 

ICPDF r 
Rl 
I 

THE SEVENTH COLUMN IS 
TUT CUBNTITY B E L O N G S . 

STATE VARIABLES 
STATF DCPIVATIVES 
STATE I.C.*S 
VARIAPLES 
PARAMETERS 

ICOOE 1LUUL - L) 1 j U J I V run line 
COMMON/CNAMEX/NAMCXI l ) / f U A M E R / N A M E R ( D / C N A M E V / N A M E V I 1 ) / C N A M E P / 

I NAMEPI1 ) 
CCMMON/CORDER/NOX.NOV.NOP 
OOUPLf P R E C I S I O N I D E N T , N A M E X , N A M E R , N A M E V . N A M E P , N T I M E , B L A N K 
DATA N 1 I H E / 1 2 H I I M E / , B L A N K / 1 ? H 
I F I I 0 E N T . C 0 . B L A N K 1 G 0 TO 2 6 0 

COOCOC 
cocooo 
CCCGOO 
COCOOO 
OOOOCO 
COCOOO 
CCCCCC 
ICCCUG 
ccccoc 
rcoooo 
cocrco 
cccocc 
cooooo 
cocooo 
rocooo 
COOOCO 
COCOOC 
cooooo 
cocco: 
coccco 
CO luCC 
COCOOC 



CO 
o 
oo 
c» 
o 
CO 
o 
oo 

c o i n 
0 0 1 1 3 
r.cns 
T 0 1 1 6 
C 0 1 1 6 
' 0 1 1 7 
L 0 1 2 3 
CC122 
C 0 1 2 1 
C 0 1 2 1 
CC12S 
CC12o 
C 0 1 ? b 
L C I 30 

r c m 
0 0 ) 31 
0 0 1 3 3 
CC131 
C 0 1 3 1 
L.C136 
0 C 1 3 7 
C C H 0 
CC111 
0 0 1 1 2 
C C H 3 
o O H l 
L 0 1 1 5 
C 0 1 1 6 
L C 1 1 7 
CO 150 
CC1C1 
1 0 1 5 2 

2 3 * 
2 1 * 
2 5 * 
2 6 * 
2 7 * 
2 8 * 
2S» 
3 0 * 
3 1 * 
3 ? * 
3 3 * 
3 1 * 
3 5 * 
3 6 * 
3 7 * 
3 f * 
3""/* 
i r * 
1 1 « 
1 2 * 
1 3 * 
111* 
1 5 * 
I t * 
1 7 * 
i»p * 

1 9 * 

! *̂ 
5 1 * 
5 ; ♦ 
5 3 * 
5 1 * 

C 

c 
80 

C 
9 0 

C 

c 

c 

225 

235 

215 

255 

TEST FOR T 
I F I I D C N 
irooETO 
RETURN 

SEARCH STA 
CALL LC 
I F 1 I f CD 
I r c J C E 
GO TO 2 

SEARCH Vtii 
CALL IC 
i r ( i c o n 

SEARCH RAT 
CALL IC 
IT C I COD 

SEARLH P'f. 
CALL IC 
1 F ( 1 C C'Li 

I 0 C N T I F K R 
i r o r t r 
R 1 T UR N 
i r o r c r i 
Pf TURN 
I C C P C  1 
p r i j R N 
I C C l l r l 
R n i J ' l f ; 
1 C 0 D I  1 
RETURN 

2 6 0 T f G D f r 

RETURN 
END J 

IME CODE 
T . N E . N T I M E ) GO TO 8 0 

TE NAMELIST 
M P H I I D E N T , N A M E X , N 0 X , 1 , I C 0 D E ) 
E . E O . O ) GO TO 90 
0 . 0 ) RETURN 
5 5 
IAPLES NAMFLIST 
MPHIIDENT.NAMEV,NOV,1, I CODE) 
[ .NE .0) GO TO 225 
ES NAMELIST 
MPHIIDENT,NAMEP,NOX,l.ICODE) 
C.NE.C) CO TO 235 
AMETER NAMELIST 
MPHIIDENT.NAMEP.NOP.l, I CODE) 
E.NE.0) GO TO 215 
CAN*T BE REC0rNI2ED. 
1 
1 
CODE '3000000 

COOE*100000C 

CODE '1C00000 

CODE«200COOO 

1 

CODGCN ****«*»*«•**«*«»*«**«***• 

COOOOO 
C0C002 
C0C005 
000006 
LO0CC6 
C0CC12 
'.0 002 0 
OOCC22 
C0CC27 
000027 
001031 
COCC37 
CCC037 
COuOl1 
roGoso 
OCDuSO 
C0CC52 
CPCCfc 1 
jbCnt, 1 
CC0063 
CCOCt5 
CC0O72 
C0CC71 
C00100 
CO CI 02 
CCC10C 
CCC11C 
00C111 
C0C116 
r 0 C 1 2 2 
COO 12 3 
C00177 



t 

SUBROUTINE COOLOO ENTRY POINT 000101 

STORAGE USED CODEIl) OOOlll; OATAIO) 000030; PLANK C0MM0NI2) OOOCCO 

EXTERNAL REFERENCES {BLOCK, NAME) 
00C3 
0001 
0005 
0006 
0007 

PUTT 
NNfODt 
GE TT 
NI02I 
KEPR31 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
0000 CC0011 11F 
DOOO I 00CC06 I 
0000 0 CC0C01 NUM 

0001 
0000 

000007 HOG 
000011 I N J P t 

0001 000031 122G 
0000 I 000010 J 

0001 000057 SOL 
0000 I 000007 K 

ocoo D corooo BLNK 
OCOO 0 C00002 KAR 

co o 
OO 
o 
I—» 00 
o 
oo 

C01C3 1* CCODLOD 
CClOl 2* SUBROUTINE CODLODI NAME , N,INITAL) 
00101 3* C PURPOSF LOAD NAME ARPAYS WITH DEFAULT NAMES. 
001C1 1* C CALL SEOUENCE NAME r N X 1 NAMC ARRAY. 
CClOl 5* C N = NO. OF NAMCS IN ARRAY. 
"Old 6* C IN1TAL = INITIAL CHARACTER WORD. 
00103 7* DOUPL1" PRECISION NAMEIN) 
c c i o i e* nOUPLE P R E C I S I O N P L N K . I N I T A L . K A R . N U M 
00135 ')* DATA P L N K / 1 2 H 
C0105 10* C SCAN NAMES. 
C0107 11* OC ICO 1-1,N 
CC107 . 12* C BLANK OUT NAME. 
C0112 13* NAMf ITlrFLNK 
00112 H » C PUT INITIAL CHARACTER IN 1ST CHARACTER OF NAME. 
00113 15* CALL PUTT(NAMEII),1,IN1TAL) 
CC113 It* C CONVERT I TO BCD. 
00111 17* ENC00CI10.11,NUH)I 
CC117 IS* 11 rORMATIIlC) 
GC120 19* KT2 
cC123 2i* C <CAN CHARACTERS OF NUM FOR NUMERIC V A L U E . 
CP121 2 1 * DO 50 J : 1 , 1 0 
0 0 1 2 1 2 2 * C GET JTH fHALACTCR OF NUM. 
C 0 1 2 1 2 3 * CALL r - E T T ( N U M , J , K A R ) 
0C121 21* C TEST FOP ULANK CHARACTERS AND SKIP THESE. 
C012S 25* IFIK.AR.EO.BLNK) GO TO 50 
0 C 1 2 5 2£»» C tOAD NON-BLANK CHARACTERS CONTAINING NUMERIC INTO NAME. 
C 0 1 " 7 2 7 * CALL PUTT(NAME I I ) , K , K A R ) 
00 2i* K r K « l 
00 29* 50 CONTINUE 

C0C007 
C00007 
C00007 
CCC007 
C0C007 
C0CLO7 
C00&C7 
z o c o r. 7 
CC0CC7 
OOC007 
L0u007 
E0C0C7 
L0C.";C7 
OOCOC 7 
r c c o i i 
r.ocoi I 
C0CC20 
L3C027 
T0C027 
OOC027 
C0C031 
L0C031 
C0CC31 
C0CP31 
C0001 1 
COOOl 1 
COCCll 
rcoc-I 
COuCbl 



co 
o 
oo 

o 
CO 
CD 

00 

00133 
C013S 
CC136 

30* 
31* 
32* 

100 CONTINUE 
RETURN 
END S CODLOD •*+•*+•**•**«•»*****•*•»**# 

C0C061 
000061 
C0J113 



3 

SUBROUTINE DISPLA ENTRY POINT 000151 

STORAGE USED CODEIl) 000177; DATAIO) 000020: BLANK C0MM0NI2) OOOOCO 
COMMON FLOCKS 
3003 CSCALE 000366 

EXTERNAL REFERENCES IBLOCK, NAME) 
0301 
0C05 
0C06 
0007 
0010 

LCMPH 
NUMFRC 
BCCREL 
NCPR2* 
NLRR34 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
30G1 00C127 100L 
0001 CLP100 6CL 
OOCO 0 COOCOO LIST 

OCOl 000032 20L 
0001 000120 80L 
OCCO I 000006 NPLT 

OCOl 000132 20CL 
0001 000125 90L 
0003 I 0C0360 NPLTS 

0001 000137. 3C0L 
OOCO T C00007 ICOOE 
0003 0 C00170 NVAR 

OCOl C0T061 1CL 
0000 C0C012 INJP1 
0CC3 R COOCOO SCALE 

co o oo 
-P» o 
t—» -CO o I oo 

00100 
COlOl 
CClOl 
COlOl 
G0101 
..eioi 
J0101 
CClOl 
0C133 
0C1C1 
iJOlCS 
CC1C5 
CC107 
: 0107 
C 0 110 
ron i 
com 
C0113 
00111 
coin 
cons 
•C 0 11 6 
CL116 

1* 
2 * 
3* 
1* 
5* 
(:« 
7* 
8* 
9* 
13* 
11* 
12* 
13* 
l'l* 
15* 
16* 
17* 
10* 
19* 
20* 
21* 
22* 
23* 
21* 
25* 

CDISPLA 
C 
C 
C 
C 
C 
C 

SUBROUTINE DISPLAIIOSPLY.IPHRS.MODE.ICOL) 
PURPOSE INTERPRETS INPUT DATA PHRASES THAT DESCRIBE GRAPHIC DISPLAY 

C 
20 

IOSPLY : 
IPHRS r 
MODE -

I C O L = 

CALL SEOUENCE I O S P L Y = DISPLAY NUKDCR. 
PHRASE TO DF I N T C P P P E T E D . 
MOOT r 1 , 2 , 3 TNOICATES THAT VS.YRANGE.OR 
XRANGE R E S P E C T I V E L Y WAS THE LAST I N T R U C T I O N . 
SFT EOUAL TO THE COLUMN NUMBER I N S C A L E . 

CPUMON/CSCALE/SCALE 1 5 , 1 , 6 ) . N V A R 1 5 , 2 , 6 ) , N P L T S ; f ) 
OCURLT P R E C I S I O N N V A R , I P H R S , L I S T ! 3 ) 
DATA L 1 S T / 3 6 H V S YRANCE XRANGE 

CURRENT "UMi'CS OF P L O T S / D I S P L A Y . 
N T L T T N P L T S I I O S P L Y ) 

SEARCH FOR CCM"AND WORD. 
CALL L C M P H ( I P H R S , l l S T , 3 , l , I C 0 D E ) 
I F I I C P D E . L E . 0 ) GO TO 20 

SAVr ICODL I N MODE AND BRANCH TO SET I C O L I F R E Q U I R E O . 
MODE-ICOPF 
GC TO I I O C , . " G O , 3 0 0 ) , I COPE 

TEST FOR NUMERIC P H R A S E . 
CALL N U M C R C ( I P H R S , 1 6 0 ) 
I F ( M O P E . L E . 2 ) GO TO 1 0 

CONVERT X SCALE FROM A TO G FORMAT. 
CALL PCDREL I SCALE I N P L T , I C O L , I D S P L V ) , I P H R S ) 
I C O L ^ I 

C0C003 
C0CC03 
C0CCO3 
C0C003 
C0LP03 
C0CC03 
C0CC0 3 
C0C303 
CCCC33 
COLOC 3 
CP.*,C03 
COCOO3 
CC0C03 
00 000 3 
COOOOS 
C00C11 
C 3 1 0 1 1 
0 0 0 0 1 7 
C 0 0 0 2 1 
CCIZ2X 
CCCC32 
C0C035 
CO CO 35 
COCCI 1 
C00CS3 



co 
o 
0 0 0 0 1 2 2 2b* RETURN GC00S5 
4S» CC122 2 7 * C CONVERT Y SCALE FROM A TO G F O R I A T . G 0 0 0 5 5 
2 C 0 1 2 3 2 8 * 1 0 CALL B C O R E L I S C A L E I N P L T , I C 0 L , 1 D S P L Y ) , I P H R S ) C0GC61 
CO C C 1 2 1 2 9 * I C 0 L = 2 0 0 0 0 7 2 
<p C 0 1 2 5 3 0 * PETURN C 0 C C 7 1 
oo CC126 3 1 * 6 0 I F I M O P E . E Q . 1 ) GO TO 8 0 GCG100 

C 0 1 3 0 3 ? * N r L T = M I N 3 I N P L T « l , 5 ) C 0 C 1 0 2 
0 0 1 J 1 3 3 * N P L T S ( I O S P L Y ) : N P L T C O C l l l 
CC131 3 1 * C LOAD Y AXIS NAME. C 0 C 1 1 1 
0 0 1 3 2 3 5 * N V A R ( \ P L T , 1 , I D S P L Y ) = I P H R S C 0 0 1 1 2 
0 0 1 3 3 3 6 * GO TO 9 0 0 D G 1 1 t 
1 0 1 3 3 3 7 * C LOAD X AXIS NAME. 0 0 G 1 1 6 
C C 1 3 1 3 8 * 83 N V A R C P l T , 2 , I O S P L Y ) r l PHRS G 0 c » 2 C 
CC133 3 9 * 90 M P U I   1 C 0 C 1 2 5 
CC13b 1

n
* IPO R E l l / R r 0 0 0 1 2 7 

0 C 1 3 6 1 1 * C SCT COLUMN INO lCATOR TO 1 FOR YRANGE. C 0 0 1 2 7 
0 0 1 3 7 1 2 * 2 0 0 I C 0 L = 1 G 0 C 1 3 2 
L C 1 1 3 1 3 * RTTURN C 0 0 1 3 3 
0 0 1 1 3 1 1 * C SET COLUMN INDICATOR TO 3 FOR XRANGE. C O L 1 3 3 
" C l l l I S * 3 0 0 I C O L r J COC137 
0 C 1 1 2 I t * RETUPN C 3 L 1 1 C 
CC113 1 7 * END 3 D I S P L A ♦ ♦ * » • ♦ ♦ ♦ * « ♦ * ♦ ♦ * ♦ ♦ » • * * « ♦ * ♦ ♦ ♦ ♦ C 0 0 1 7 6 

O 



§ 

SUBROUTINE DTTIH ENTRY POINT 000006 

STORAGF USTO CODEd) 000010; OATAIO) 000004; PLANK C0MM0NI2) OOOOCO 

EXTERNAL REFERENCES IBLOCK, NAMC) 
0003 NEPR3* 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
0000 COOOOO INjPt 

OOOOOO 
SUBROUTINE DTTIM IA) COOOOC 

OOOOCO 
GET THE CURRENT OATE AND TIME OOOOOO 

COCOOO 
DIMENSION All) COCCOC 
All ) r DATE II) COCOOO 
A 12 ) = TIMC II) COOOOO 
RETURN COCCOC 

CC1C5 If* END H DTTIM ♦♦»*»♦♦**♦»••♦♦♦♦♦♦♦♦*»»»♦♦»« C0C007 

C01C0 
00101 
0G101 
00101 
00101 
00103 
CC1C3 
u0103 
00101 

1* 
2* 
3* 
H* 
5* 
6* 
7* 
P* 
V* 

CDTTIM 
C 
C 
C 
C 
C 

CO 
o 
to 
■ t o 

o 
I—• 
CO 
o 
I 
oo 



AXRS 
01 000000 

000001 
000002 
CGC033 
rcoooi 
CGC0"5 
cococe 
D0P007 
PC0010 
0CC011 
CCC012 
Co

n
C13 

CuCGll 
CCC01S 
CC0016 
00C017 
occoro 
PC0C21 
CCP022 
000023 

0C
r
.C21 

C0C025 
000026 
000027 

0C0C3C 
000031 
0CPC32 
O0CO33 

72 
10 
72 
10 
01 
27 
10 
10 
11 
17 
71 
ri 
10 
CI 
1C 
01 
10 
ri 
72 
71 

01 
00 
11 
03 
or 
0 3 
lb 
on 
00 
if. 
CI 
01 
CO 
03 
CO 
00 
00 
00 
01 
01 

00 
00 
00 
00 
CO 
01 
01 
00 
01 
01 
00 
01 
13 
CO 
00 
00 
00 
CO 
00 
00 

00 
00 
00 
00 
1 3 
CO 
00 
01 
03 
on 
00 
1 3 
03 
13 
00 
1 3 
00 
13 
00 
13 

COOOOC •>GOOP 
C6 
71 
71 

00 
12 
01 

01 
00 
00 

CLC00003 
27 
71 
71 

CO 
13 
01 

01 
03 
00 

00 
00 
00 

0 
0 
0 
0 
1 
0 

000024 
000213 
030000 
000031 
000030 
000211 

coonno 
0 
0 

000177 
00P011 

00001 1 
0 
1 

1 
0 
1 
c 
1 
0 
0 

3 
0 
0 
1 

3000 
00 
on 
00 

0 
0 
1 

000007 
C0C301 
COC 2 11 
03C302 
003212 
C0P0C3 
CG3016 
ooroni 
000050 
OCOOOt 

OOOOOO 
300001 
000024 

OOOOOO 
000001 
000030 

ill) 
FPCT* 

RETURN 

SAVEREG 

RESTORE 

SLJ 
LA 
ER 
LA 
SA 
LX 
LA 
LA 
AA 
TLEM 
J 
SA 
I A 
SA 
LA 
SA 
LA 
SA 
SLJ 
J 

. 
sx 
DS 
J 

. 
LX 
DL 
J 

sio> 
00 OOOCOO OOOOOCOOC030 

000001 COOOCOOOOOOO 
0CC002 CCCOOOCOOOOO 

C 0 0 0 0 3 
C 0 0 C 0 0 0 2 0 0 1 6 
cooooopoon3i 
C 0 0 0 C 0 0 0 0 1 7 7 
COOOCL0C0211 

SAVEX 1 
S A V A O 
SAVEA1 

PC1BFR 
SUP 
CPU 
in 
ER 

* 
♦ 
4 

RES 
EOU 
EOU 
EQU 
EOU 

ASSEMBLER ROUTINE FPCT 

FROM F O R T R A N  CALL T P C T I I C P U , 1 0 , l E R , I W A I T , 1 SUP) 
WHERE I C P U , 1 0 , E T C . ARE TIME U N I T S FOR CURRENT 
JOB I N 2CC USEC U N I T S . 

SAVEREG 
A O , ( 0 2 1 0 , P C T B F R ) 
P C T t 
A O . C P U 
A O , * 0 , X l l 
X I , 1 1 ,C> 
A 1 . 0 , ,U 
A d , 1 0 ,X1 
A 1 , A 0 
X 1 . 9 , ,U 
*  3 
A l , * 1 , X 1 1 
A l . F R 
A l , * 2 , X 1 1 
AC.WA IT 
A J , * 3 , X 1 1 
A D , S U P 
A 0 , * 1 , X 1 1 
RESTO f.E 
6 . X 1 1 

0 
X I . S A V E X I 
AO.SAVEAO 
♦ SAVE REG 

0 
X I ,SA VEXl 
AG,SA VEAO 
» RESTORE 

0 
0 
0 

0210 
P C T D F R » U 
P C T B F R * 2 2 
PCTBFR»124 
PCTBFR«134 



8 5 4 . 
5 5 . 

000000000212 

000213 C0C210 000P03 
0 0 0 2 1 4 OCOCOl COOOOO 

W A I T EOU 
END 

P C T 0 F R » 1 3 5 

UNDEFINEO SYMPOLS 
P C T i 

END A S M . ERRORS NONE 

CO 
O 
OO 

o 
►» 
CO 

o 



CO 
o 
00 
o 
00 
o 
I 
oo 

SUBROUTINE FSHELL ENTRY POINT 000124 

STORAGE USEO COnEll) 000141; DATAIO) 000031; BLANK C0MM0NI2) COOOOO 

EXTERNAL REFERENCES IBLOCK, NAME) 
3003 NEPR3S 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
0001 C0CC15 105G 
0001 000103 7DL 
0000 1 C00002 K 

COOl 00C042 121G 
0000 1 000000 I 
0000 I 000005 LIMBO 

OCOl 000024 20L 
OCOO I 000004 II 
0000 I 000001 M 

0001 000034 40L 0CC1 00CC4S SOL 
0000 000C07 INJP* OCOO I C00003 J 

00100 
noioi 
CClOl 
COlOl 
00101 
1 0101 
COlOl 
10101 
CC103 
CC104 
fP107 
00111 
CC112 
GC113 
p
C116 
r cii7 
■"'Gil 3 
C0123 
CC124 
10125 
00130 
CC131 
OC132 
0C133 
C0131 
0C135 
C0136 
C0137 
CC112 
0C114 
L O U S 

J* 
2* 
3* 
1* 
S* 
t* 
7* 
8* 
9* 

10* 
11* 
12* 
13* 
11* 
1 5* 
16* 
1 7* 
IP* 
19* 
21* 
21* 
22* 
2Z* 
21* 
25* 
2b* 
21* 
2P* 
2^* 
30* 
31* 

CFSHE 

C 
C 
C 
C 
C 
C 

PU 

CA 

IC 

20 

30 
13 

c
.O 

60 

70 

SUBROUTINE FSHELL 11 ARR AY'.KEY ,N ) 
POSE ORDER AN ARRAY TO HAVE INCREASING MAGNITUDE AND 

FORM KEY FOR ORDERING RELATED ARRAY. 
CALL SEQUENCE IARR8Y  N X 1 ARRAY OF VALUES TO BE SORTED 

KEY  N X 1 ARRAY OF KEYS FOR SORTING DEPENDENT 
ARRAY 

N  NUMBER OF ELEMENTS TO BE SORTED. 
DIMENSION IARRAYI1 ),KEYI1> 
DO 10 1=1,N 
KEYCIU1 
M=N 
M=M/2 
IFIMnO.30,40 
RITURN 
K = NM 
PO 70 J=l,K 
I=J 
II=I*H 
I F ( I A R R A Y I I )  I A R R A Y I I I ) ) 7 0 » 7 0 , 6 0 
L I M P O = I A R R A Y ( I ) 
I A R R A Y I I ) = I A R R A Y I I I ) 
I A R R A Y l I I ) = L I M B O 
LIM.PO = Kr Y I I ) 
»TY ( I I rKLYC I I ) 
KEY ( 1 I ) = L I M P 0 
I r l  M 
I F ( T 1 7 3 , 7 0 , 5 0 
C C M I HUE 
GO TO 20 
C O <i FSHELL * ♦ * ♦ ♦ * « * ♦ » * * * • * ♦ ♦ « * * « * * * * » ♦ » » 

L 0 C 0 1 5 
C 0 0 0 1 5 
C 0 0 0 1 5 
C0C015 
C0LO1S 
C 0 0 0 1 5 
C0CC15 
L 0 C 0 1 5 
0 0 0 0 1 5 
cron is 
C0C015 
CCCC2 1 
C00P.24 
CCC026 
CCG030 
CCCC31 
CCC036 
CO 0012 
0CC015 
O0L057 
1,0006 3 
C0CC65 
C0CC67 
000070 
.,00072 
10L3'4 
OOC075 
C00100 
000101 
c ro io i 
r c c n c 



o 

SUBROUTINE INIT ENTRY POINT 000055 

STORAGE USEO CODEIl) C0C061 ; DATAIO) 000023; BLANK C0MM0NI2) OOOCOO 
COMMON PLOCKS 
0003 
0001 
00 0r. 
03C6 
0007 
0010 
OCll 
0012 
0013 

COPDCR 
t i n 
CNAMCX 
CNANtR 
C N A ME V 
Cf. «HEP 
CX1C 
CNTRLS 
CkORKN 

000 PO 3' 
00C001 
G0OCO2 
oooro2 
CP0C02 
CP0C02 
onccoi 
G00C01 
000010 

EXTERNAL REFERENCES IBLOCK, 

0011 
0015 
0016 

CODLOD 
PLIMT 
NEPR34 

NAME) 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
OOCl OCOCOl 121G 
0003 D 00CG02 HR 
OOCl I 000130 INT 
CCC6 D CCCOOO NAMFR 
0003 0CC001 NOV 

0001 000036 13SG 
OPOO D OOOOOO HS 
0012 00C001 IPR1NT 
oro7 o nooooo NAMTV 
00U3 I OOOOOO NOX 

0012 OOOOOO ANTYPE 
0000 D 000006 HV 
0C12 000C02 MODE 
0005 0 OOOCOO NAMEX 
0011 R 030000 XIC 

0012 R 000003 ERROR 
0000 I 000010 I 
0013 I 000001 N 
0013 I OOOOCO NN 

OCCO D C0CC04 HP 
ooco ooron INJPS 
0010 D OCCOOO NAMEP 
0C03 C00002 NOP 

CO 
o 
00 
p* 
► — » 
CO 
o 
1 
oo 

iClCO 
10100 
noico 
1C101 
COiOl 
101C1 
r
0101 
("C101 
CC1C3 
0 0 1 C1 
00101 
C010S 
LOlOb 
C0107 
10110 
Zr I l 7 
0 

1* 
2* 
3* 
1* 
5* 
(.* 
7* 
8* 
9* 

11* 
11 « 
1?* 
13* 
14* 
15* 
16* 
17* 

CINIT 
C 
C 

C 
C 
C 
c 

VER 
PUR 

DES 

1 

OVERLAY I I N I T , 1 , 0 ) 
PROGRAM I N I T 

S t l t P O U T I N E I N I T 
SION 1.2 REVISEO MAY 15 1 9 7 5 
POSE TO I N I T I A L I Z E INTEGRATOR CONTROL.PARA METER NAME,STATE 

NAME, RATE NAME, VARIAPLE NAME ARRAYS TO DEFAULT VALUES 
ICNED BY J . D . EHIDROUGHS FEB 1 9 7 4 
COMMON / C 0 R P E R / N 0 X , M 0 V , N 0 P / C I N T / I N T I 1 > 
C O K M O N / C f l A M r x / N A M r X ( l ) / C N A M C R / N A f < E R ( l >/CN AKE V/N AM E V I 1 ) / C N A M E P / 

NAMCPI 1 ) / C X I C / X I C ( 11 
C C M M O N / C f c T R L S / A N T Y P F . I P R I N T , M O D E , E R R O R ! 1 ) 
C 0 M H 0 N / C W 0 R K N / N N , N ( 7 ) 

DCURLE P R E C I S I O N NAMEX.NAMER,NAME V,NAMEP 
OOUPLF P R E C I S I O N H S / 1 ? H S 
DOUf'LF P R f C I S I O N H R / 1 1 H R 
DOUCILE P R E C I S I O N H P / 1 2 H P 

OOOCOO 
COOCOC 
CCOOCC 
COCOOC 
COO0C3 
COCCCO 
cooooc 
OOCcOC 
ocuooo 
ccoooc 
COOCOO 
CCOCIC 
COOCOC 
COOOOC 
OOOOOO 
cooooo 
CCCOOO 



CO 
o oo 

CO o 
I 

00 

0 0 1 1 b 
P 0 1 1 6 
C0120 
0 0 1 2 3 
0C124 
0 0 1 2 5 
CC125 
C0125 
CC125 
C0127 
C0127 
CC127 
C0127 
; C 1 2 7 
0 0 1 2 7 
C01 30 
0 0 1 3 1 
0 0 1 3 2 
0 0 1 3 4 
C0137 
c o i n 
0 014 2 
0 0 1 1 3 

1 8 * 
1 9 * 
2 1 * 
2 1 * 
22* 
2 3 * 
2 1 * 
2 5 * 
2 o * 
2 7 * 
2 « * 
2 9 * 
3 . ; * 
3 1 * 
3 2 * 
3 3 * 
3 4 * 
3 5 * 
3 6 * 
3 7 * 
3 8 * 
3 9 * 
I C * 

P0U 
I N I T I A 

DC 
IPC, 
XIC 

10 INT 
L 0 A 0 S 

CAL 
LOAD R 

CAL 
LOAP P 

CAL 
LOAD V 

CAL 
CALCUL 

HHZ 
N i l 
I F I 
DO 

ICO N i l 
CAL 
RET 
ENO 

BLE P 
L I 2 E 
1 0 1 = 
O R ( I ) 
( 1 ) = 0 
* I » - 1 
TA TC 
L COP 
ATf N 
L con 
ARAMT 
L TOP 
ARAUL 
I COP. 
A IF T 
NOX«N 
) = >JN» 
N i l ) . 
100 I 
>:H( I 
L PL I 
URN 
S I 

RCCISION HV/12KV 
INT ARRAY 
l.NOX 
= .1 

NAME ARRAY WITH S001,S002,.... 
LODINAMEX.NOX,HS) 
AME ARRAY WITH R001,3002,.... 
LCD(NAMER,NOX,HP) 
1FR NAHE ARRAY WITH P001,P002,... 
100 INAMEP.NOP.HP) 
E NAME ARRAY WITH V001,V002,... 
LCD (NAMEV .NOV ,IIV) 
NPICES FOR WORK STORAGE 
0 X » 1 
IJOX»NOX 
LT . 1 6 8 ) N ( 1 ) = 1 6 8 
= 2 . 7 
- 1 > «NOX 
N I T 

N I T * « * 4 * * * * * * * * * * * * * * * * * * * * * * * * * * 

COOOOC 
OOOOOO 
CGGCOO 
00CCC1 
cocoes 
000006 
CUOCOb 
C000C6 
CCCC-06 
000311 
COOUl1 
COCiCl1 
COCCI 1 
c n o n i i 
CCLHIl 1 
100016 
C0L02 3 
C0C325 
GC0 036 
OCC036 
COCCI 1 
COCOl3 
C00060 

o 



o 

SUBROUTINE INPUTS ENTRY POINT 000234 

STORAGE USFO COPEIl) 000250; DATAIO) 000056; BLANK C0MM0NI2) OOOCCC 

COMMON PLOCKS 

0003 CCOMM 000023 

CXTERNAL REFER 

OCOl 
ones 
0306 
0007 
J01C 
30 11 
0P12 
0013 
0314 

NXTPH 
NU"CRC 
PCPNEL 
LCMPH 
r.Rnui 
M 0 3 S 
N j o n 
NWPUl 
NCRR3i 

(BLOCK, NAME) 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 

3C01 
OCOl 
0301 
30 00 
OOCO 
OOCO 

0 
I 
I 

013C12 
01C215 
C0C155 
003011 
0C0022 
0C0023 

100L 
201G 
3C3L 
BLNK 
1NDEXS 
K 

OCOO 
CP31 
0001 
0300 
COOO 
OOOC 

I 

I 

000025 
000075 
000174 
000017 
P00013 
000016 

121F 
220L 
310L 
I 
INJPt 
MOOC 

0000 
0001 
0001 
0C03 
0003 
0000 

D 
0 
I 

000026 
000106 
000206 
COOOOO 
00C020 
000024 

111F 
24 CL 
38 CL 
ICOM 
IPHRS 
NM 

OCOl 
G001 
0001 
OCOO 
0000 
OCCO 

D 
T 
D 

000703 
000146 
030221 
OOOOCO 
000021 
00C012 

175G 
270L 
500L 
ICOML 
ISTAT 
VALUE 

OCOl 0OPO50 200L 
OCOl CC0151 2eOL 
COOl 000223 520L 
00C3 I CCC022 INDEX 
OCCO I JU0U23 J 

CO o oo 
o 
1—• CO 
o oo 

00100 
30101 
COlOl. 
COlOl 
L-01G1 
CClOl 
i C1C1 
COlOl 
OCICI 
OCICI 
rcioi 
COlOl 
1C101 
COlOl 
C.OICI 
J O I C I 
roioi 
l 0101 

1* 
2 * 
3 * 
1 * 
S* 
f * 
7 * 
e * 
9 * 

1 0 * 
1 1 * 
1 2 * 
1 3 * 
1 1 * 
1 5 * 
1 6 * 
1 7 * 
1 8 * 

C INPUTS 
SUBROUTINE 

C VERSION 1 . 
C PURPOSC ALLO 
C CALL SEOUENCE 
C 
c 
c 
C METHOD THE F 
C 2 = ZER 
C I = SET 
C C = ll.P 
C R = INP 
C 0 = INP 
C 
c 
c 
c 

INPUTS!A,N,M,UHAX> 
REVISED MAY 22 1975 

W FREE FIELD INPUT OF ARRAY DATA 
A -'ARRAY TO RECEIVE DATA 
N - NIIMPER CF ROWS IN APRAY 
M - MIMPER OF COLUMNS IN ARRAY 
NMAX - ROW DIMENSION OF ARRAY A 

OLLOWING COMMANDS ARE RECOGNIZED 
0 ALL ELEMENTS OF ARRAY 
ALL ELEMENTS Or ARRAY TO 1.E36 (INFINITY) 

UT DATA TO DC GIVEN BY COLUMN 
OATA TO BE GIVEN BY ROW 
DATA TO RE GIVEN PY DIAGONAL 
COL, POW, DIAC, COMMAND? THE ROW AND COLUMN LOCATION 
LOADING IS TO START MUST BE GIVEN. THESE VALUES 

BY ELEMCNT VALUES. EACH COMMAND, ROW NO., COL. NO., 

UT 
UT 
HE 
TA 
D 

FOLLOWING T 
AT WHICH DA 
APE FPLLOuE 
OR ELEMENT VALUE MUST BE SEPERATEO BY ONE OF THE STANDARD OELIMITE 

L0C002 
C3C302 
1CC002 
C0C002 
101P02 
C00CC2 
CCC012 
C30CC2 
CC0002 
C0CCO2 
r0L302 
C01002 
0CC002 
C0COO2 
CCOC02 
C0C002 
C00002 
100002 



CO o oo 
-P* o 

00101 19* C STANDARD DELIMITERS ARE THREE OR MORE SPACES; COMMA; EOUAL SIGN; EC0002 
10101 20* C LETT OR RIGHT PARENTHESIS. 000002 
00101 21* C DESIGNED BY J .0.BURROUGHS MAY 1975 CDC002 

§ C0103 22* C0HH0N/CC0MM/IC0MI8),IPHRS,INDEX 00OC02 
• C0104 23* DIMENSION IC0ML(5 ) , A I 1 ) CD00G2 
°° 0C105 24* DOUBLE PRECISION I COM,1COML,1PHRS.VALUE COCC02 

CC106 25* DATA ICOML/'Z I C 000002 
10136 26* 1 »R 0 • CC0302 
C0110 27* DOUPLE PRECISION SLNK/17H 00C0C2 
jDllO 2P» C > SET DEFAULT MOOE TO COLUMN INPUT 00ul02 
0G112 29* M00E=3 C00002 
C0112 30* C ======= MODE = MODE OF INPUT INDICATOR. 1 r 2ER0 ARRAY 000002 
f0112 31* C 2 = SET ARRAY TO 1.E36, 3 = COLUMN INPUT, 4 = BOW INPUT, CCCC02 
CC112 3?* C 5 = D1AT.0NAL INPUT. 100002 
00113 33* 1=1 000004 
D0114 31* J=l C0CCC6 
CC11S 35* ISTAT=2 CP0007 
C1 IS 36* C === = = === ISTAT = INPUT STATUS INDICATOR. 0 = ROW NO. NEEDED; 1 = COL CCOP07 

C0115 37* C 2 = READY FOR OATA VALUES C0C007 
L0116 38* 100 INDFXS=1NDEX 000012 
CC116 39* C > LOCATE NEXT PHRASE 000012 
10117 13* CALL NXTPHIICOM,INOEX,IPHRS) OOLoi3 
CC120 41* IF(IPHRS.NE.BLNK)C0 TO 200 1GCC20 
JC120 42* C > REAO NEXT CARD C00C2Q 
00122 43* RCADI5.121,END = 52C)I COM C0C023 
CC125 44* 121 FORMATI8A13) 00CC34 
C0126 4f,« 140 WRITE (6, !4 1 1IC0M CC0034 
C0131 It,* 141 FORMATI/CCH COMMAND CARD >,5X,8A10) 000041 
0 0 1 3 2 1 7 * INDCK=1 C 0 C 0 1 1 
0 0 1 3 3 I f * GO TO 100 0 0 0 0 1 6 
0 0 1 3 3 1 9 * C > TTST FOR NUMERIC PHRASE 0 0 0 0 1 6 
0 0 1 3 1 5 1 * 2 0 0 CALL NUME RC 11 PHRS , 4 3 0 O 1 C 0 0 5 1 
0 C 1 3 1 5 1 * C > NUMERIC PIIRAST DETECTED C.0005C 
C 0 1 3 5 S 2 * CALL PCOTEL I V A L U E , I P H R S ) COGu53 
C 0 1 3 6 5 3 * I F I I S T A T - 1 ) ? 1 0 . 2 2 0 , 2 4 0 0 0 0 0 5 7 
C 0 1 4 1 5 4 * 2 1 0 I=VALUE C 0 0 0 6 3 
3 0 1 1 2 5 5 * I S T A T = 1 0 0 0 0 7 1 
0 0 1 1 3 5 t * GO TO 1 0 0 C 0 C 0 7 3 
0 0 1 4 1 5 7 * 2 2 0 J=VALHE - ' 1 0 0 0 7 5 
1 0 1 4 5 5 8 * I S T A T = 2 CCC1C2 
CC146 5 9 * . GO TO ICO C 0 0 1 0 1 
C 0 1 1 6 bC* . C > TESTS TO L I M I T INPUT TO GIVEN ROW AND COLUMN DIMENSIONS 1 0 U 1 0 1 
C 0 1 1 7 6 1 * 2 4 0 I F I I .1 T . N . O R . J . G T . M ) G O TO 100 C 0 C 1 0 6 
C 0 1 5 1 6 2 * K = I « N H A X * I J - 1 ) C C 0 1 2 3 
CC152 6 3 * . A ( K ) = V A L U C CCC130 
L 0 1 5 2 b 4 » C > INCREASE I N D I C E S DEPENDING ON INPUT MODE 1 C L 1 3 C 
0 0 1 5 3 6 5 * ! F ( M p n c - l 1 2 8 0 , 2 6 0 , 2 7 0 CGG131 
0 0 1 5 6 6 6 * 2 6 0 J = J « 1 0 0 0 1 H 
P 0 1 5 7 . 6 7 * GO TO 1 0 0 C O O l l l 
CC160 t 8 « 2 7 0 J = J « 1 C 0 0 1 4 6 
C 0 1 6 1 6 9 * 2 8 0 1 = 1 * 1 0 0 0 1 5 1 
1 0 1 6 2 7 r l * GO TO 100 C0C1S3 

M C P l t . 2 7 1 * C > ALPHA PHRASE DETECTED C 0 O 1 5 3 
O - 0 1 6 3 7 2 * 3 " 0 CALL t CMPHI IPHRS , 1 COML , 5 . 1 .MODE ) 1CL.1S5 

" 0 C 1 6 4 1Z* I F I M O P E . E O . O J G O TO 5 0 0 1 0 C 1 L 3 
0 C 1 6 1 7 1 * C > RESTORE INDEX TO PREVIOUS PHRASE SINCE ALPHA PHRASE I S NOT R C0C163 
0 0 1 6 6 7 5 * i r i M 0 D C - 2 ) 3 4 0 , 3 8 0 , 3 1 0 OOUlbS 



8 
C 0 1 7 1 
C0172 
C0172 
G 0 1 7 3 
0C174 
CC177 
0 0 2 C 1 
0C2C1 
O C ' 0 2 
0C2C3 
0 C 2 3 6 
0 0 2 1 0 
0 0 2 1 1 
0 0 2 1 2 
0 C 2 1 3 

7 6 * 
7 7 * 
7 9 * 
7 9 * 
8C* 
8 1 * 
8 2 * 
8 3 * 
8 4 * 
fl'. * 
e t* 
6 7 * 
8 8 * 
8 9 * 
9 1 * 

310 

C — 
340 

360 

C - -

380 

4 0 0 

500 
570 

ISTAT=0 
GO TO 100 
> ZERO ARRAY MODE 
NM=NMAX*M 
00 36C 1=1,NM 
AII ) = r. 
GO TO 1 0 0 

 > SET ARRAY TO 1 . E 3 6 I I N F I N I T V ) 
NM=NMAX«M 
DO 4 0 0 1 = 1 , N M 
A l l ) = 1 .C36 
GO TO 100 
I N D E X r l N D E X S 
PETURN 
END S I N P U T S • • ♦ ♦ ♦ • ♦ • ♦ ♦ * ♦ • ♦ ♦ ♦ ♦ • • ♦ « 

000171 
000172 
0C0172 
000174 
000176 
000203 
LCC204 
CPC204 
C0C206 
000210 
000215 
CCC217 
000221 
C00723 
C00247 

CO 
o 
oo 
Pi 
o 
CO 
o 
I 
00 



CO o oo 
J > o 
I—» 
CO 
"p SUBROUTINE INTERP ENTRY POINT 0C1477 
oo 

STORAGE USED CODEIl) 001510; DATAIO) 000577; BLANK C0MM0NI2) OOOOCO 
COMHON EL0CKS 
0 0 3 3 
0 0 0 4 
0 0 0 5 
0 0 06 
0 0 0 7 
J 0 1 0 
C P U 
0 0 1 2 
00 13 
0 3 1 1 
0 0 1 5 
0 0 1 6 
3 0 1 7 
0 0 2 0 
03 21 
0 0 2 2 
0 0 2 3 
0 0 2 1 
3 0 2 5 
0 0 2 6 
3 3 2 7 
0 3 3 0 
0 0 3 1 
0 3 3 2 
3 3 3 3 
C 3 3 1 
0 0 3 5 
0 3 3 6 
0 0 3 7 
0 0 1 0 
0 0 1 1 
0 0 4 2 

CKTRLS 
rOVRLY 
C I O 
CX1C 
CWORK 
CP 
T I N T 
ex 
C X I C 1 
C X I C 2 
CX1C3 
CNAMEX 
CNAMER 
Cf .AfEV 
CNAfEP 
CUNITX 
CU '1TR 
t O N I TV 
CUNITP 
CSCALE 
CSMPAR 
r op rcR 
CT T r E 
C P R 1 N T 
C P " C N 
C P P O V 
C P L O T S 
CCPMM 
C T A L N A 
C M A X D 1 
CL C f T A 

C T A f L E 

O O O C 0 4 
0 0 0 0 C 4 
C30H03 
C P 0 3 0 1 
CC3002 
OPO"01 
0 1 U p 0 1 
cponoi 
cocnoi 
COOCOl 
0 0 0 1 0 1 
c r cc i 2 
0 C 0 n C 2 
1 C 0 0 3 2 
CC0032 
C C 0 " 3 1 
cooro i 
ononoi 
0 3 0 P O l 
C0O272 
CC0026 
C0 0 n U 3 
U 0 0 C 0 1 
CC0036 
C 0 0 " 2 C 
0 0 0 0 3 3 
P 0 0 1 3 4 
C 0 0 0 2 3 
0 P 3 - 3 2 
0 3 0 0 C 2 
" C ' J ^ J I 

C 3 0 0 C 1 

EXTCRNAL REFERENCES IBLOCK, NAME) 

0C13 
3 0 4 4 
3C45 
0 0 1 6 
J 0 1 7 
0 0 5 0 
3 0 5 1 
0 0 5 2 
03 5 3 
0 0 5 4 

FPCT 
N X T PH 
LCMPH 
HUMCRC 
BCDI.EL 
XFR 
NA"ES 
VAt UE S 
P I ' P L A 
(0P(,EN 



§ 0055 
0056 
0057 
0360 
3061 
0062 
0063 
DC64 
0065 

STORAGE 

TITLE 
TAP1N 
NI>PU4 
M024 
NRDU4 
NI034 
NE"P2S 
H 1 014 
NLRR35 

ASSIGN IBLOCK, TYPE, RELATIVE LOCATION, NAME) 

CO O to 
J> O 
CO 
o 
I oo 

OCOl 11P155 ICCl 
0001 CCP10S 140L 
C0G1 000345 176L 
D301 C0P173 200L 
COOl 10P513 232L 
0300 LCC123 247F 
0001 CGC544 275G 
OOCl CCCL36 37CL 
0001 0CriS6 340L 
OCOl C0P732 4?0L 
3001 C0"757 4P0L-
OCCO 1CC176 5P2CF 
QCC3 C0C521 5101F 
OCOl Coldl !>42L 
OOCl Clllll 550L 
3001 10113G 57DL 
OOCO CC3L41 tn01F 
jPCl 0C1147 630L 
OCOl Cullfcl tPOL 
03U1 ?C 1 17 7 7?0L 
cTOl IclZll 9PCL 
0301 101250 915L 
0011 R 0LPC00 AINT 
OOCO I CCC317 I 
0OC3 I 0C0321 K O I 
0 000 1 C1C316 IPS PLY 
C035 !Cr031 INDWR 
C3CQ I C0C316 10 
0335 I 110072 IPOPT 
0105 I 3CC-CJ0 IPEAD 
0000 1 0LP325 J 
0C4C 1 01CC01 MAXniM 
U016 0 PCCCOJ NAMEX 
0033 i ccrxoi NOV 
0025 1 Cir..30 NUNTTP 
ocio R oorcoo P 
0 0 3 4 R 0 1 C 1 3 0 PVALUE 
0 1 3 1 R COCCOC TIME 
0 0 1 4 R OCOLJQ X I C 2 

OOOC 00C342 l p l F 
CC01 0 0 0 2 2 2 160L 
COOO 0 0 0 3 5 1 177T 
0P01 0 0 0 5 0 0 210L 

:oi 0 0 0 5 1 6 2 3 4 1 
0001 PC0562 25GL 
COOl 010604 2BCL 
OCll 0C0632 325C 
0P01 C00o17 3'UG 
0001 n00713 430L 
CC01 000766 50CL 
OCOO C0C504 5030F 
COOl 000773 52GL 
OCOl 001145 545L 
0P01 001351 560G 
0001 C01133 51CL 
CC01 C01403 601C 
0"01 001152 fclOL 
COOl 00 1166 69JL 
Oroi 000326 801 
COOl 001212 92CL 
Or01 001251 95CL 
0P00 R P3C313 CPDEL 
C(CC 0 00C170 I"LMK 
CC36 0 OCOOPO ICOM 
COCO I CC0307 1FR 
COOO 003555 INJP4 
GOOD I OOC323 IOCAN 
Or03 "000C1 1PRINT 
coco 1 000311 isun 
CC41 I 000003 LOCTAB 
OrCO I 000315 MODF 
0003 I P00314 NAMPRT 
0C30 I POOOCO NOX 
0P23 I DGCOOO NIINITR 
0035 D P00040 PLOTID 
0C26 CC03C3 SCALE 
0P07 Tl OOOcOO WORK 
0015 R COOOCO X1C3 

0000 000343 105F 
3001 000306 16SL 
0001 000361 178L 
0001 00C502 215L 
0001 30C521 236L 
0001 000570 26CL 
0001 00C612 29CL 
OCOl 000615 331L 
0001 000663 352G 
OCOl 000724 44CL 
0001 001273 5000L 
3003 0CIC513 50SCF 
0001 001020 530L 
3'JOl 0010 76 54 6L 
0301 "01120 560L 
OCOl 001135 591L 
0001 001142 610L 
0001 001154 65CL 
0101 0QU7J 7JOL 
0001 001204 80GL 
0000 PQD143 92 IF 
0003 00C451 95 IF 
0003 R 000312 CPSCC 
3C00 D D0P172 IC 
0000 D COOCOO ICOML 
3003 I 03C002 IMODE 
0001 I OQCOOO INST 
3C35 I 0OCCO2 10PT 
oror n D O P I T I I P K O G N 
OCOO I 030320 ITNO 
0001 I '"'00002 LOKSIH 
0021 0 OOOOOO NAMFP 
0000 D 000166 NONE 
0026 I 000264 NPLTS 
0024 I OOCOOJ NUNITV 
3033 D OOOOOO PRONAM 
3027 D COOOOO SMPAR 
3012 R OOCOOO X 

0001 00C066 111L 
0001 000310 168L 
COOl 000464 180L 
0001 000505 220L 
0001 000524 240L 
0000 00C4P2 2b30F 
0E01 0CCC2C 300L 
0001 000612 333G 
0101 00C660 36CL 
0001 000735 150L 
DCC1 001275 S005L 
0101 001230 507G 
0001 001315 510G 
0100 003125 517F 
0001 001126 562L 
OCOl 001137 6Q0L 
0001 001132 614G 
0001 OC1157 660L 
01.00 00C326 71F 
OCOl D012C5 82CL 
0100 000417 922F 
OCOl 0312*0 9bOL 
OCOl R 000003 CPUSEC 
0027 I 03CC21 K I N D 
0000 I 000305 ICPSFC 
0036 I 0CCO22 INDEX 
CC03 I OOOCCO 1NST0 
0036 P C00C20 IPHRS 
OOCO D 000211 IPROGV 
0000 I 00131C IWAIT 
OCOl I COOCOl LOKSS 
0017 0 OOOCOO NAMER 
0030 I 000102 NOP 
0000 I 000321 (.TAB 
0022 I OOOCOO NUNITX 
0C32 D D01CCC PRTNAM 
0112 R OOOCCO TABLES 
0C06 R OOOCCO XIC 

OCOl C0010C 12CL 
0001 C00312 170L 
OCCO CCP371 181F 
OCOl 000510 230L 
OCOl C0C533 245L 
CCC'l 00^576 27CL 
CC01 CCP626 310L 
00111 C0P652 3!8L 
CCC1 C00671 11CL 
COOl C0P71b 16CL 
CC10 C00167 5C1CF 
CC31 001111 51CTL 
OCOl CC1031 51CL 
CCcl C01333 55CG 
0CC1 C01367 57CG 
OCOl 0 0 H 3 6 600CL 
OCOl G0111S 62CL 
OCOl OJllbl 670L 
OlCl C01171 710L 
OCll CUC037 90L 
OOCl CU1236 91PL 
COOl L01263 9P.1L 
0C03 R CC1C33 ERROR 
CCCO I CCC302 ICLMAX 
0 C 5 100002 II1IAG 
0C35 I COP3C0 1NDPLT 
LC11 I C0PC03 INT 
OCCO I C0C3O3 1PNMAX 
OCCO I C0C301 1PV"AX 
CCC'5 CiriOl IWPITE 
0032 1 000121 LPRT 
0020 0 COCOOO NAMrV 
0010 I COOCOO NOTAB 
0C30 I C00322 NUNIT 
0C26 R 0LC173 NVAP 
0G35 0 C0PC52 P11TLE 
0C37 0 C0C100 TAPNAM 
0C13 R COOOOO XIC1 

OC 1* CINTERP COOOOC 



CO 
o 
GO 
o 
►—■ 
CO 
o 
I 
oo 

8 

00100 
30100 
roioi 
C0131 
30101 
001C1 
C1C1 
"C1C1 
^0131 
0C101 
00103 
CGI 04 
CC105 
CC106 
"IC137 
3C110 
CC 113 
coin 
c'0111 
::oii2 
noil 3 
C3111 
G011S 
LC116 
OCll 7 
t C117 
I C120 
10120 
CC121 
C0122 
00123 
00121 
C0121 
G0125 
<0126 
1C127 
CC132 
OC132 
00135 
CC135 
0C135 
CC13S 
o0135 
C0135 
C 01 3 5 
0013S 
3C135 
0C135 
00135 
C0135 
C0135 
CL135 
.0135 
30137 
CC137 
00137 
00137 

2 * 
3 * 
4 * 
5 * 
6 * 
7 * 
8 * 
9 * 

1 0 * 
1 1 * 
1 2 * 
1 3 * 
1 4 * 
1 5 * 
1 I * 
1 7 * 
1 8 * 
1 9 * 
2 3 * 
2 1 * 
2 2 * 
2 3 * 
2 4 * 
2 5 * 
2 6 * 
2 7 * 
2 H * 
2 9 * 
3 ♦ 
3 1 * 
3 2 * 
3 3 * 
3 4 * 
3 5 * 
3 6 * 
3 7 * 
3P» 
3 9 * 
4 C * 
4 1 * 
4 2 * 
4 3 * 
4 4 * 
4 5 * 
4 t* 
4 7 * 
4 9 * 
4 9 * 
5 1 * 
5 1 * 
5 ? * 
5 3 * 
5 4 * 
5 5 * 
5 6 * 
5 7 * 
5S« 

REVISED OCT 1 1 1 9 7 6 

C O V E R L A Y I I N T E R P , 2 , 0 ) 
C PROGRAM INTERP 

SUBROUTINE INTERP 
C VERSION 3 . 1 
C PURPOSE 
C R E A D S , P R I N T S AND INTERPRETS I N S T R U C T I O N S FROM DATA CARDS 
c CALL SEOUE''CE 
C I "EAO  RCAD U N I T NUHBER 
C I N S T - I N S T R U C T I O N NUMBER 
C OESITNCD bY J . D . PURROUGHS FEB 1974 

DIMENSION A I N T I 1 ) 
COMMON / C N T 9 L S / 1 V S T 0 , I P R I N T , I H O O F .ERROR 11 ) 
CCMMON / C 0 V R L Y / I N S T , L 0 K S S , L 0 K S I M , C P U S C C / C 1 0 / I R E A D , I W R I T E , I D I A G 
C 0 M M 0 N / C X I C / X I C I 1 ) / C W O R K / W O R K ( 1 ) / C P / P ( 1 ) / C I N T / I N T I 1 ) / C X / X I 1 ) 
CPMMO*' / C X I C l / X I C l ( l ) / C X I C 2 / X i r ? l l ) / C X l C 3 / X I C 3 l l ) 
CCMMON'/rNAMEX/r jAMr X ( l ) / C N A HER/N AME R ( 1 ) /CNAME V / N A M F V I 1 ) / C N A M E P / 

1 }AMIP(1) 
COMMON/CUNITX/NUNI T X I 1 ) / C U N I T R / N U N I T R I I I / C U N I T V / N U N I T V I I ) / C U N l T P / 

1 NUN I T P ( 1 ) 
COMMON/CSC A L E / S C A L E ( f, , 4 , 6 > ,NVAR (5 , 2 , 6 ) . N P L T S 16) 
rOMMON / C S H P A R / S M P A R ( 1 C ) , 1 C 1 N D ( 2 ) 
C C M M O I . ' / C O r O r R / N O X . N O V . N O P / C T I M F / T I M E 
C r M M O N / C P R I N T / P R T N A M ( 1 0 ) , L P R T ( 1 0 ) 
COMMON / C P R n N / P I < 0 N A » ( f i ) / C ° R O V / P V A L U F ( 2 7 ) 
COMMON / C p L O T s / I HDPl I , 1 ND.WR , I OPT I 30 ) . P L O T I D I 5 ) , P T I T L E I 8 ) , 

♦ I P 0 P T I 1 C ) 
COMMON/CCOM"/ ICOM(E I , I P H R S , INDEX 

C C O f H r N / C O C n i M / N X . N U . N S . f J C . N ^ S . N R C . T X O C . I U O C l O C A N . I P O l N T l Z S ) 
COMMON/CTADNA/TADNAM( 1 J /C M

AX 0 I / N O T A « , M A X D I M I D / C L 0 C T A / I 0 C T A B I 1 ) 
C O H H O ' / C T A P I E / T A U L E ' l l ) 
COUPLE P R E C I S I O N I P H R S , I C O M L ( 5 9 > , N A M E X , N A M E R , NAMEV.NAMEP,WORK 
o o u r i r P R E C I S I O N NONE . P R O N A M , P R T N A M , 1 C 0 M , S M P A P , 

1 TAP N A M , l B L N K . l C , I P R 0 C N I 8 ) . I P R O G V ( 2 7 > , P L 0 T I D , P T 1 T L E 
REAL NVAR 
ECUIVALENCE I A I N T . I U T ) 
DATA T C L

M
A X / 5 9 / , N O N r / 17HN0NE 

DATA I P N H A X / E / , 1 P V M A X / 2 7 / 
C : : : : : : : : : ; : : : : : : : PROGPAM COMMANDS = = = = = = = = = = = = = = = = = = = = = = 

DATA ICOML / 
1 ' t i r F I N E VAR 
2 ' D I S P L A Y 2 
3 ' P I S P l A Y b 
4 ' X I C  X 1 C 1 
5 * » I C 2  X 1 C 
6 ' T N T CONTRO 
7 ' C j c r N SCNS 
8 ' R O O T LOCUS 
9

,
P H 1 N T V A R I 

A ' P L O T OFF 
B '

C
L Al.'TO SC 

C S S AUTO SC 
0 ' N I C H O L S 
E * 0 . C . OATA 

DATA 1 G L N K / 1 2 H 
C =: 
C 
C 

•DrFINC STA •,'DEFINE RAT 
.•INITIAL CO «, 'PARAMETER 
,*DTSPLAY3 ','DISPLAY4 
,'SCANl • t

,
SCAN2 

,'XICXICZ »,'XICXIC3 
, 'X1C3XIC ' ,'ALL STATES 
.'E^ROR CONT ','SIMULATE 
,'STABILITY ','TRANSFER F 
,'PUNCH X *,'SM PARAMET 
,'TTTLt '.'PLOT ID 
,'Sri020 ','CALCOMP 
,'SI MANUAL ','^1 AUTO 
,'TF MA'UAL ','TF AUTO 
, 'NYQUIST • , TR1NTER 
,'SAvr O.C. '.'PLOT ALL 

/,IC/ITHIC 
::::::::::::::: PROGRAM NAMES : : : : : : : : : : 
DATA IPROGN / 'DEPCN ','INDEPl 
1'EICCN PARA ','TF INPUT '.'TF OUTPUT 

SC 
SC 
PL 
T 

,'DCriNE PAR 
,'DISPIAYI 
.'DISPLAYS 
,'XICX 
,'XIC1XIC 
,'NO STATES 
,'LINfAR ANA 
,*STLADY STA 
,'PLOT TAPLE 
,'PLOT ON 
,'RL MANUAL 
,'SS MANUAL 
,'F'OOE 
,'DEsTCN O.C 
,«TAeLE 

,'1NDEP2 
,'SS PARAMET 

OOOOOO 
COCCOC 
COCOOO 
OOOOOO 
cOCCOC 
cooooo 
COCCOC 
COLGCC 
L0CC3C 
LOGCCC 
cocooo 
0C1L00, 
coccoc' 
101G30 
crcocc 
cocccc 
COCJOO 
C P 0 0 3 0 
1C10C0 
ccoicc 
COOCOO 
rciccc 
30C300 
COCOOO 
COOCCO 
COCOOC 
L0C01C 
cciroo 
CCOPOO 
101COL 
CCCOOO 
crccno 
ccococ 
cocooo 
C0C330 
CPICCO 
COCOOO 
COLlOC 
COOCOO 
OOOCCO 
rciccc 
uoocco 
COICIO 
COIPOC 
cocooo 
ccocoo 
LCCOLC 
cooooc 
COCJOC 
COCCOC 
CCCCOO 
LOLCCC 
coccco 
cocooo 
cooroo 
OOolCO 
COOOOC 



CO 
o 
oo 
J> 
o 
I—» 
CO 
o 
I 
oo 

00137 
00137 
CC142 
CC142 
10142 
3C142 
L0142 
C0142 
r c 112 
CC142 
0C144 
PC146 
CC147 
rci50 
0C1S1 
00154 
00154 
0G155 
GC156 
r
0157 
C0160 
00160 
0C162 
G165 

CC166 
10171 
00171 
.0172 
CL172 
00173 
0C173 
00174 
00174 
C0176 
r
0176 
G0177 
C0177 
0C201 
CC231 
002C1 
u n c i 
0 3 2 0 1 
CC201 
CC231 
OC202 
CG202 
0 0 1 0 3 
0 0 2 3 3 
C 0 2 0 5 
0 0 2 0 5 
C0106 
0 0 . 0 7 
0C111 
0 0 2 1 1 
0 0 . 1 3 
0 0 2 ' " 
002 

5 9 * 
6 0 * 
6 1 * 
6 2 * 
6 3 * 
6 4 * 
6 5 * 
6 6 * 
6 7 * 
6 "  * 
6 9 * 
7 0 * 
7 1 * 
7 2 * 
7 ' . * 
7 4 * 
7 5 * 
7 6 * 
7 7 * 
7 8 * 
7 9 * 

e : * 
8 1 * 
8 2 * 
8 3 * 
8 4 * 
8 5 * 
8 6 * 
8 7 * 
8 P * 
8 9 * 
9 3 * 
9 1 * 
9 2 * 
9 3 * 
9 4 * 
9 5 * 
9 6 * 
9 7 * 
9 P * 
9 9 * 

1 0 0 * 
1 0 1 * 
1 0 2 * 
1 0 3 * 
1C4* 
1 0 5 * 
1 C 6 * 
1 0 7 * 
10t* 
i r

0
* 

11 :J ♦ 
i u « 
112* 
1 1 3 * 

i n * 
1 1 5 * 

c 
C = : 

2 ' R L PARAMCT 
:== PROGRAM 

• S T A R T 1 
• . ' C U R V E S 2 
' , ' I N T MODE 
' , ' F R E Q M1N 
' , ' S S I T E R A T I 
' , ' R

r
A L MIN 

• , ' O . C . MODEL 

VALUES = = = = = = = = : 
, » S T 0 P 1 
, ' P R I N T CONT 
, ' T I N C 
, ' S S START 
, ' R L START 
, ' R E A L MAX 
, ' O . C . ORDER 

. ' S T A R T 2 
, ' P R A T E 
, ' T M A X 
, * S S STOP 
, ' R L STOP 
, ' I M A G M I N 
, ' I N I T I A L T I 

C 

71 

8 0 

9 0 

C = = 
100 
101 

11 
105 
C  

IGO TO 
CARD 

120 

 > , 5 X , 8 A 1 0 ) 

C  

120 
C — 
110 
C — 

C — 

c— 

c — 

OATA I P R O G V / 
1 ' D E L T A 2 
2 ' 0 U T R A T E 
3 ' F R E Q MAX 
4 ' S S POINTS 
5 T L POINTS 
6 ' T M A G MAX 

TEST FOR CPU SFCDND MEASURE 
I F I C P U S E C . E O . C . I G O TO QC 
CALL r P C T I I C P S C C . I O . I C R . I W A I T , I S U P ) 
CPSTC= I C P S F C / 5 0 3 0 . 
CP0rL=CPSECCPUSEC 
WRITE ( C , 71 1CPDEL 
FORMATI l C X , r i 3 . 6 , ' S T C O N D S WERE REOUIRED FOR THE P R E V I O U S ' , 

1 • A " A I Y S I S ' / ) 
M A f P R T = l N S T 
1 M 0 D E = P V A L U E I 9 ) 
I N S T 0 = L 
I F ( I I . P E X . G T . O . A N D . I N O E X . L T . 81 

 = = r = = = r ; = z READ AND WRITE ONE 
R E A D ( T R E A T , 1 0 1 , E N O = 50 C O ) I COM 
F O C M A T ( P A I O ) 
W R I T C ( 6 , 1 0 5 I ICOM 
F O R M A T I / 2 C I I COHMANO CARD  ' 

■—>SLT CHARACTER SCAN INDEX 
INDrx=l 

  M 0 C A T E NTXT PHRASE 
CALL liXTT H I I C O M , I N D E X , I P H R S ) 

• — > P E A 0 NEXT CARD I F BLANK PHRASE 
I F I I P H R S . E O . I P L N K ) GO TO 100 

 O S r A R C H COMMAND L I S T 
CALL I C M P H I I P H R S , I C O M L . I C L H A X , 1 , 1 N S T ) 

■—>C0MMMJD I D E N T I F I E D 
i r i l N J T . l l . • ) GO TO H O 

: : : :  : : 3NANCH TO NEW COMHANO = = = = = = = = = = 
( 2 1 0 , 7 0 0 , 2 0 0 , 2 0 0 , 2 0 0 , 2 3 0 , 2 1 0 , 2 2 0 , 2 3 0 , 2 3 2 , 

7 3 4 , 2 3 6 , 5 0 0 , 5 0 P , 2 4 0 , 2 S 0 , 2 6 0 , 2 7 0 , 2 8 0 , 2 9 0 , 
3 l , C , 3 1 0 , 3 2

n
, ? C O , 2 C O , 5 3 0 , 5 0 C , 5 0 0 , 5 0 C , 5 G G , 

5 0 0 , '
:
O C , 9 ? n , 3 3 0 , 2 0 0 , 3 6 0 , 5 5 0 , S 6 0 , 5 7 0 , 5 l : C , 

5 9 0 , 6 0 0 , 6 1 0 , 6 2 0 , 6 3 0 , 6 1 C , 6 5 0 , 6 6 0 , 6 7 0 , 6 8 0 , 
6 9 0 , 7 0 0 , 7 1 0 , 7 2 0 , 8 2 0 , e 3 0 , 9 1 0 , 9 6 0 , 9 8 0 ) 

= = = = = = = = = SEARCH PROGRAM NAME L I S T = = = = = = = = = = 
60 CALL LCMPHI I P H R S , I PRCC.H , IPNMA X , 1 , INST ) 

>P)IASE NOT PROGRAM NAME 
i r i l N S T . L r . P ) GO TO 1 7 0 
>TET NEXT PHRASE 
CALL ' XT P i l l T C O H . I N D F X . I P I I P S ) 
>LOAD PROGRAM NAHE 
P P O N A " ! I N S T ) = IPHRS 
I F I l N ' T . N C . 7 . A N U . I N S I . N P . 8 ) GO TO 1 6 5 
i r ( l P I T <

c
. E 0 . N 0 N r ) P R 0 N A M I I N S T ) = I 3 L N K 

>fE T Nl" X I PlIlfAGE 
CALL ' ' X T P H I ICOM, INDEX , I P H R S ) 
I C l N 0 ( I N S T  6 ) = 3 
IFIIPHRS.NE.IC) GO TO 16B 

GO TO 

.INST 

COOOOC 
COOOOO 
COOCCO 
OOOCOO 
COOOOC 
COOOCO 
CCCOOO 
COOOOO 
COCOOC 
L'CICOC 
CCCOOO 
L0GP01 
0CC010 
OTOGl5 
CCL017 
C3LU2 6 
C01026 
C0C026 
00UG2 7 
C0C037 
000037 
C0OC37 
CCC055 
C0C066 
COL066 
C C L 1 7 5 
C0C075 
C0C075 
C0CC75 
LOClLC 
00C100 
10010S 
C00105 
CCc.107 
10C107 
CCull6 
CC0116 
10C121 
000121 
C0CI21 
P0C12 1 
room 
C0O121 
0CO121 
CCc'722 

001230 
C0C23C 
ECo233 
C0L233 
C0C21L 
IJ C C 2 4 1 
C3C26C 
L 3 C 2 6 C 
CPu?71 
L0C276 
000300 

http://irilNJT.ll


CO 
o 
oo 
J > 
o 
t—• 
CO 
o 
I 

oo 

C 0 2 1 5 l i t * C >SET I N D I C A T E R . E O . 1 
0 0 2 1 7 1 1 7 * I C I N P ( I N S T  6 ) = 1 
CC223 I I P * 165 1NST0=0 
0 C 7 2 1 1 1 9 * GO TO 1 2 0 
0 0 2 2 2 1 2 0 * 168 I N S T 0 = 0 
0 0 2 2 3 1 2 1 * GO TO 140 
C0C23 1 2 2 * C = = = = =  = = SEAPCH PROGRAM VALUE L I S T = = = = = = = = = 
C C 2 2 1 1 2 3 * 1 7 0 CALL L C M P H I I P H R S , I P R O G V , 1 P V M A X , 1 , I N S T > 
C 0 2 2 1 1 2 1 * C >PIIRA<C NOT PROGRAM VALUE 
GC<:25 1 2 5 * IF ( I NST . L E . 0 ) GO TO 1 7 8 
0 0 2 2 5 176» C >rCT NCXT PHRASE 
0 0 2 2 7 1 2 7 * CALL I X T P H ( I C O M , I N D E X , I P H R S ) 
OC227 ] ? l ! * C >TEST 1ST CHARACTER FOP NUMERIC 
0 0 2 3 0 121* CALL NU'IL RC I IPHR S , 4 1 76 ) 
0 0 2 J C 1 3 C * C >C0NV

r
RT A TO G FORMAT 

0 0 2 3 1 1 3 1 * CALL P C O r r L (PVALUC ( I N S T ) , I P H R S ) 
0 C 2 J 2 1 3 2 * GO TO U S 
C l i 3 3 1 3 3 * 176 W P I I r ( 6 , 1 7 7 ) I P R O C V ( 1 N S T ) , I P H R S 
OC237 1 3 4 * 177 F PR MAT ( / / 1 C X , 1 511* • ♦ WARNING * * * , 3 X , A10 • ZZHCA N*T BE SET EQUAL TO 
0 0 2 3 7 1 3 5 * 1 A 1 C . 2 3 H VALUE MUST hC NUMERIC / / ) 
0 C 2 1 0 1 3 6 * Go TO 168 
0 0 2 1 0 1 3 7 * C >CHFCK FOR OUTSTANDING COMMAND 
O C l l 1 3 8 * 178 I F I I N S T O . L E . 0 ) CO TO i e 3 
0 C 2 1 1 1 3 9 * C= = == = = = = = bRAN'CH TO OUTSTANDING COMMAND = = = = = = = === 
C 0 2 1 3 1 1 3 * GO TO ( 4 1 P , 4 2 0 , 4 3 o , 1 1 P , 1 S P . 4 6 0 , 4 8 0 , 4 8 0 , 4 8 0 , 4 3 0 , 
0 1 2 4 3 1 4 1 * 1 1 « C , 4 8 0 , 5 0 3 , 5 0 0 , 2 4 0 , 2 5 0 , 7 6 0 , 2 7 0 , 2 8 0 , 2 9 0 , 
C 0 2 4 3 1 4 2 * 2 3 3 0 , 3 1 0 , 3 2 0 , 5 2 0 , 5 3 0 , 5 0 0 , 5 0 0 , 5 0 0 , 5 0 0 . 5 0 0 , 
CC..13 1 4 3 * 3 5 1 0 , 5 0 0 , 5 3 0 , S i 0 , 91 0 , 5 15 , 5 5 0 , 5 6 0 , 5 0 0 , 5 0 0 , 
UC213 1 1 1 * 1 5 0 0 , S C O , 5 0 0 , S C O , 5 0 0 , 5 3 0 , 5 0 0 , 5 0 0 , 5 0 0 , 5 0 0 , 
C 0 2 1 3 1 1 5 * 5 5 1 0 , 5 0 0 , 5 0 0 , 5 0 0 ,

c
. 0 O , 8 3 0 , 8 3 0 , 9 6 0 , 9 8 0 ) , INSTO 

CC214 1 4 1 * 1 8 0 W R I T E I 6 , 1 8 1 J I P H R S 
0 C i l 7 1 1 7 * 1 8 1 F 0 R M A T I / / 1 S X , 3 1 H « * « WARNING ♦ ♦ ♦ CAN*T INTERPRET , A 1 C / / ) 
L C 2 5 J H P * GO TO 1 2 " 
0 0 2 5 0 11 '>* C >SET INSTO TO I N D I C A T E A NEW OUTSTANDING TASK 
0 0 2 5 1 I S C * 2 0 0 I N S T O = I N S T 
0C152 1 5 1 * M0DC=1 
0 0 2 53 1 5 2 * GO TO 1 2 0 
C C 2 3 1 1 5 3 * 2 1 0 I P S P L Y = 1 
CC25S 1 5 1 * 2 1 5 N P L T S ( I O S P L Y ) = 0 
0 C 2 5 6 1 5 5 * GP TO 2 1 0 
PC257 1 5 6 * 2 7 0 1PSPLY=2 
0 0 2 6 3 1 5 7 * GO TO 2 1 5 
GC261 1 5 8 * 2 3 0 I D S P L Y = 3 
0 0 2 6 2 1 5 9 * GO TO 21S 
C C 2 6 3 1 6 C * 2 3 2 I D S P L Y = 4 
0 C 2 6 4 1 6 1 * GO TO 2 1 5 
0 0 7 6 5 1 6 2 * 2

T
4 IDSPLY = 5 

C 0 2 6 6 1 6 3 * GO TO 2 1 5 
CC267 1 6 4 * 2 3 6 I T S P L Y = 6 
0 1 2 7 0 1 6 5 * GO TO 2 1 5 
0 0 1 7 0 1 6 6 * C MRANSFER X TO X1C 
0 0 2 7 1 1 6 7 * 2 4 0 CALL X F R ( X , X I C . N O X ) 
C C 2 7 2 l t f i * L C K S I " = L C K S S 
OC173 1 6 9 * 2 4 5 WTITE I t , 1 6 3 1 ) ( I , N A M E X 1 1 1 , X I C I I ) , 1 = 1 , N O X ) 
0 0 3 1 3 1 7 1 * 2 6 3 0 F C R M A T ( 1 H 1 , 1 0 X , 7 H / » / * / * / , 3 X , • I N I T I A L C O N D I T I O N S / O P E R A T I N G P O I N T ' , 
0 0 2 0 3 1 7 1 * 1 3 X , 7 H / * / * / * / , / / 5 ( l 4 ( 1 H , A 8 , 3 H = . G 1 0 . 4 ) ) 
0 0 3 0 4 1 7 2 * W R I T E ( 6 , 7 4 7 ) 

C 0 0 3 0 0 
C 0 0 3 C 3 
P 0 0 3 3 6 
C 0 C 3 0 6 
C 0 0 3 1 C 
C P 0 3 1 0 
C O O U O 
CGC?12 
CCC312 
C 0 1 3 2 C 
C P 0 3 2 0 
COC523 
10C.Z2 3 
GPO330 
CCC33C 
COC3 3 1 
1 P  3 4 3 
C 0 C 3 1 5 
D 0 1 3 5 7 
CCL35 7 
C 0 0 3 5 7 
COC357 
C3C.3G1 
C 0 C 3 6 1 
L O C 3 6 3 
COO'b 3 
L C C 3 6 3 
COC^b 3 
L 0 C 3 6 3 
CO0363 
C 0 C 4 6 1 
CCG171 
C 0 0 1 7 1 
C C C 1 7 1 
1 0 C 1 7 3 
1 0 1 4 7 4 
C 0 C 4 7 6 
1 0 U  ' J J 

r o c f 1 2 
COU',13 
OGC'.CS 
c n o

r
. u b 

c o o * I c 
CCC511 
COOS]3 
CCCM4 
CCC516 
3CL517 
C00

r
2 1 

C3C
C
22 

C0L572 
100524 
00053G 
COCC 33 
00 05 53 
101553 
CO OS 53 



\ J 

OO 
o 
oo 
Pi 

t—• 
CO 
o 
1 

oo 

0C3C6 
C 0 3 0 7 
„ 0 3 1 7 
CC310 
C031 1 
PC J l 1 
CC312 
0 0 3 1 3 
CC31 3 
0 G .' 1 4 
P C J I S 
I 0 J 1 S 
1C j 1 6 
OL 317 
C 1 3 1 7 
CC320 
OC 321 
2 0 3 2 1 
3 C 3 2 2 
0 0 1 2 3 
1 C 1' 2 3 
0 0 3 2 1 
1 C 3 2 7 
0 0 3 3 1 
0 0 3 3 1 
0 C 3 3 2 
u C 3 3 5 
OC327 
0 3 3 3 7 
wC340 
0 0 3 1 3 
c'C34 5 
" C 3 1 6 
1 0 1 4 7 
L 0 3 5 0 
GC350 
10 351 
PC 354 
UC355 
. 1 3 5 7 

L.P3S7 
0 0 360 
0 0 36 1 
1 C 3 6 1 
OC 3b2 
i r i 6 3 
0 0 3 6 3 
0 C 5 6 4 
C T 3 6 5 
0 C 3 o b 
0 0 3 6 6 
0 C 3 6 7 
3 0 3 6 7 
CC373 
C 0 3 7 1 
0 0 3 7 1 
CO 

1 7 3 * 
1 7 1 * 
1 7 S * 
1 7 6 * 
1 7 7 * 
1 7 8 * 
1 7 9 * 
IP * 
l c l * 
1 P 2 * 
18 3» 
l f a l * 
I f 5 * 
1 " C * 
1 0 7 * 
1 8 P * 
18<"* 
1 9 0 * 
1 9 1 * 
1 9 2 * 
1 9 3 * 
191 ♦ 
1 9 5 * 
1 9 6 * 
1 9 7 * 
1 9 P * 
1 9 9 * 
2 i r * 
2 0 1 * 
ZC2* 
2 0 3 * 
731 » 
roc ♦ 
2C6» 
2 0 7 * 
2 0 8 * 
2 0 9 * 
2 1 C * 
2 1 1 * 
2 1 2 * 
2 1 3 * 
7 1 1 * 
21 5 * 
211* 
2 1 7 * 
2 1 P * 
2 1 9 * 
2 2 C * 
2 2 1 * 
2 2 2 * 
2 2 3 * 
2 2 1 * 
2 2 5 * 
2 7 0 * 
2 2 7 * 
2 2 P * 
2 2 9 * 

2 1 7 F O R M A T ! / / / / / ) 
GO TO 165 

C : r : : : : : : : : : TRANSFER X I C 1 TO X I C = = = = = = = = = = 
2 5 0 CALL XFR I X I f l , X I C , N O X ) 

CO TO 7 4 5 
C " : : : : : : : : : TRANSFER XTC2 TO XIC = = = = = = = = = = 

2 6 3 C A I L X F R ( X I C 2 , X 1 C , N 0 X ) 
GP TO 2 1 5 

C " r : : : : : : : : TRANSFCR X I C 3 TO X I C = = = = = = = = = = 
2 7 0 CALL Yf R ( X 1 <" 3 , X IC , N OX ) 

GO TO 215 
C : : : : : : : : : : : TRANSFER X I C TO X I C 1 = = = = = = = = = = 

2I\0 CALI XFR ( X I C . X I C 1 , N 0 X ) 
GO TO 1h 5 

C : : : : : : : : : : : TRANSFkR X I C TO X I C 2 = = = = = = = = = = 
2 9 3 T A I L X F R ( X I C . X I C 2 . N 0 X ) 

GO TO 165 
C : : : : : : : " " TRANSFER XTC TO X I C 3 == = = = = = = = = 

3 3 0 CALL XFR ( X IC , X I C 3 , N O X ) 
GO TO 165 

C : : : : : : : : : : : ALL STATES = = = = = = = = = = = = 
310 DO 315 1=1,NOX 
315 I N T ( I ) = 1 

GO TO 165 
C : : : : : : : : : : : NO STATES ============ 

3 ? 0 0 0 3 2
r 1 = 1 , N O X 

325 I NT I I ) = 0 
GO TO 165 

c >10AD SMPAR WITH BLANKS 
3 3 0 DO 3 3 5 1 = 1 , 1 0 
335 S * P A R I 1 ) r I B L N K 

338 1NS10=1NST 
I Tf.P = l 

310 MODE =C 
CO TO 120 

C LOAD fRTNAM WITH BLANKS 
360 00 36r. 1=1,10 

I PUT (I) = l 
3 6 5 PRTr AMI I ) = I P L N K 

GC TO 3""1 

C >OEFIr>E STATES TASK 
4 1 0 CALL NAMCSI I P H R S , NAMEX, N U M T X , N O X , I T N O , MODE) 

GO TO 12 0 
C > P E r i N C RATES TASK 
4 2 0 CALL N A M E S ! I P H R S , N A M E R , N U N I T R , N O X , I T N O , H O D E ) 

GO TO 170 
C > O C r i l L PARAMETERS TASK 
4 3 0 CALL N A M C S ( I P H R S , N A M E P . N U N I T P , N O P , I T N O , M O D E ) 

GO TO l ? . i 
C > D L F I \ C V A R l A T L E S TASK 
4 4 0 r » L L N A M E S ! I P H R S , N A M C V . N U N I T V , N O V , I T N O , M 0 D E 1 

GO TO 170 
C > I N I T 1 A L C O N D I T I O N S TASK 
4 5 0 CALL VALUES I I P H P S , N A M E X , N O X , X I C , I T N O , M O D E ) 

GO TO 1 2 1 
C > P A R A " L T I R INPUT TASK 
4 6 0 CALL V A L U E S I I P H R S , N A M T P , N O P , P , I T N O , M O D E ) 

0 0 0 5 6 0 
0CC56 C 
0 0 0 5 6 0 
C 0 C 5 6 2 
0CG566 
C 0 C 5 6 6 
C 0 0 5 7 0 
DOS' 71 
E 0 C 5 7 1 
0CC5 7 6 
COCfC7 
C O l f 1 2 
C O O t O I 
u O C t l G 
C 0 0 6 1 U 
E 0 0 6 1 2 
QCOfel6 
C C C t 1 6 
C 0 U 6 2 0 
C 0 L 6 2 4 
C P 0 6 2 1 
C 0 0 6 2 6 
C 0 C 6 3 2 
C J 1 6 3 1 
C 0 0 6 3 1 
1 0 0 6 3 b 
P 0 C 6 1 2 
CCC613 
L 0 C 6 1 3 
C 0 0 M 7 
C 0 C b 1 7 
LOCC52 
C O C 5 1 
C 3 1 6 5 t 
C 0 L 6 5 6 
C 0 0 t 5 b 
C C 0 t b 3 
C0U663 
C 0 c 6 6 1 
C

n
O t t 7 

L 3 1 t 6 7 
C 3 C 6 7 1 
L 0 1 7 „ C 

occ7no 
C P u 7 3 2 
coc n l 
100711 
100713 
C1L722 
lCi.722 
00C724 
CCC733 
0C1733 
G0C735 
10u744 
000744 
000746 



CO 
CD 
OO 
J> 
O 
CO 
o 
oo 

l» 

VJ4 

0 0 3 7 3 
0 0 3 7 3 
0 G 3 7 4 
C 0 3 7 S 
CC375 
C 0 3 7 6 
3 C 3 7 7 
1 C 4 1 1 
r c 1 3 1 
CC4C2 
.C4C2 

0 3 1 0 3 

rues 
CC4C5 
J 0 1 3 6 
0 0 4 37 
C 0 i C 7 
c i C H O 
0 0 1 1 1 
c , C i l 2 
0 0 1 1 2 
0 C 1 1 3 
C 0 1 1 3 
CC114 
3 0 4 1 6 
0 C 1 1 7 
C 0 4 2 3 
CC123 
C 0 1 2 3 
0 0 4 2 1 
0 C 4 2 1 
CC 1 2 1 
0 C 1 2 4 
C 0 4 2 1 
 0 4 2 5 
C 0 1 2 6 
C 0 1 2 6 
CC127 
0 0 1 3 0 
c .0431 
0 C 1 3 1 
3 0 4 3 2 
0 0 4 3 2 
0 C 4 3 3 
0 0 1 3 3 
0 C 1 3 1 
CO 4 35 
L.C135 
C 0 4 3 6 
OC437 
CC437 
OC443 

r e i n 
DC44 1 
0 3 4 4 2 
C 0 4 4 3 
0 0 4 1 3 

2 3 C * 
2 3 1 * 
2 3 2 * 
2 3 3 * 
7 3 1 * 
2 3 5 * 
7 3 6 * 
2 3 7 * 
2 3 1 * 
2 3 9 * 
? « * . * 
74 1 * 
2 4 2 * 
24 Z* 
24 4 * 
21 5* 
2 4 6 * 
24 7 * 
? 4 P * 
24 V * 
2 5 C * 
2 5 1 * 
2 5 2 * 
2 5 3 * 
2 5 1 * 
25 5 « 
2 5 6 * 
2 5 7 * 
2 5 8 * 
2 5 9 * 
2 6 ' * 
2 6 1 * 
2 6 2 * 
2 6 3 * 
2 6 4 * 
7 c 5 * 
2 6 6 * 
2 6 7 * 
2 6 8 * 
2 6 9 * 
2 7 1 * 
2 7 1 * 
2 7 2 * 
2 7 3 * 
2 7 4 * 
2 7 5 * 
211* 
211* 
271 * 
2 7 9 * ' 
2 f l C * 
28 1 ♦ 
2 6 2 * 
2 * 3 * 
234 ♦ 
7 b S * 
78 6 * 

GO TO 120 
C >PISPLAY TASK 
480 CALL PISPLAIIDSPLY, IPHRS,M00E,ICOL) 

GO TO 120 
C >RETURN TO MAIN PROGRAM WITH I N S T SET TO I N D I C A T E D TASK 

5 0 0 I N S T 0 = 1 
I F ( N A " P R T . E 0 . 1 ) G 0 TO 5 0 0 5 
GO TO 6 1 1 0 

c > L t A D INTFGPATOR CONTROLS 
5 2 0 CALL V A L U E S ( I P H R S , N A M E X , N O X , A I N T , I T N O , M O O E ) 

c >C0NVrRT REAL TO INTL f ER 
I F ( M 0 0 E . E C . H I N T I I TNO) = A I N T I I T N O ) 
GO TO 1 7 0 

C MOACi ERROR CONTROLS 
S30 C A L l V A L l l E S I I P H R S , NAMEX, NOX, ERROR, I T N O , MODE) 

G 0 TO 1 ? C 
C >LOAP S T A B I L I T Y MARGIN PARAMETER NAME 

5 4 0 CALL N A M E S ! I P H R S , S M P A R , N U N I T , 1 0 , I T N O , M O D E ) 
5 4 2 I T N 0 = T T N 0 ' 1 

GO TO 3 4C 
c LOAD PRINT V A R I A B L T NAMES 

5 4 5 CALL N A M T S l I P H R S , P R T N A M , N U N I T , 1 0 , I T N O , MOOE) 
C DETERMINE I . D . COOES FOR P S I N T O U A N T I T I F S 

I F I M O T E . N E . 1 ) G 0 TO 5 4 2 
CALl T01GEN(PRTNAM (ITNO ),0,LPRT(ITNO),4516) 
GO TO 54 2 

5 4 6 W R I T E ( 6 , 5 4 7 I P R T N A M ( T T N O ) 
5 4 7 F 0 r M A T ( / / 2 C X , 3 1 H * * * WARNING ♦ ♦ ♦ CAN"T IDENT I F Y , 3 X , A 1 0 

1 , ' A S A V A L I D PRINT V A R I A B L E ' / / ) 
GO TC 542 

C 
c 
c 
c = 
550 

SFT PLOTTING OPTIONS 

======= TITLE ============== 
CALL T I T L E 11 COM, INDEX , P T 1 T L E , 8 0 ) 
GO TO 5 6 2 

C = = = = = = = = = = = PLOT I D = = = = = = = = = = = = = = 
5 6 0 CALL T I T L E I I C O M , I N D E X . P L O T I D , 4 8 ) 
5 6 2 INOCX=C 

GOTO 90 
C = = = = = = = = = = PLOT ON = = = = = = = = = = = 

5 7 0 I f l D P L T = 1 
C C A I L O N S W U ) 

GO TO 165 
C = = = = = = = = = = PLOT OFF = = = = = = = = = = = 

5 8 0 INUPLT = 0 
GO TO 165 

C = = = = = = = = = = S C 4 0 2 0 = = = = = = = = = 
5 9 3 I O P T 1 2 9 ) = 0 

TO TO 165 
C = = = = = = = = = = = CALCOMP = = = = = = = = = = = = = 

6 0 0 I 0 P T C 7 9 ) = 1 
GO TO 165 

C = = = = = = = = = = = RL MANUAL SCALES = = = = = = : 
6 1 0 I F 0 P 1 (1 ) = 1 

GO TC 165 
C = = = = = = = = = RL AUTO SCALES = = = = = = = = 

C 0 0 7 5 5 
C 0 0 7 S 5 
C 3 0 7 5 7 
CCG764 
C C 0 7 6 4 
CCC766 
C 0 0 7 6 6 
C 0 0 7 7 1 
CCC771 
C C 3 7 7 3 
C 0 0 7 7 3 
C 0 1 C 0 2 
C 0 1 C 1 6 
0 0 1 0 1 6 
r o i o 2 o 
r01027 
CO102 7 
00 103 1 
C0104 1 
00104 3 
CC1043 
C01045 
roicis 
C01C51 
CO 105 7 
CP1074 
C01076 
C011C7 
CC1107 
L01 117 
C01107 
C01 107 
CC1 137 
101137 
1011 1 1 
001116 
CC1 116 
C0112G 
t01126 
C01 126 
101176 
GC1 1 30 
C01 1 30 
001 1 31 
C011 31 
C01 1 33 
CC 1 1 33 
C01 133 
001135 
00 1 135 
0011 35 
CO 1 1 37 
OOlllC 
CC114 0 
00 114 2 
00114 3 
00114 3 



oo 
o 
oo 

Pi 
o 
I—' 
CO 
o 
I 

OO 

0 0 1 1 1 2 8 7 * 6 2 0 I P 0 P T I 1 ) = 0 
0 0 4 4 5 2 8 8 * GO TO 165 
0 0 4 4 5 2 8 9 * C = = = = = = = = = = = = S I MANUAL SCALES = = = = = = = = = = = = 
C 0 4 4 6 7 9 1 * 6 3 0 I P C P T I 2 1 = 1 
3 1 4 4 7 79 1 * G P T 0 1 6 5 
C 0 4 4 7 2 9 C * C = = = = = = = = = = = S I AUTO SCALES = = = = = = = = = = = 
0C4S0 2 9 3 * 6 4 0 1 P 0 P T I 7 ) = 0 
0 C 4 5 1 2 9 4 * CO TO 1 b r

. 
10151 295* C ========== SS MANUAL SCALES ========= 
1C152 296* 650 IP0PT(3> = 1 
rri53 297* ro TO its 
CC153 29P« C ========= SS AUTO SCALES ========== 
00454 299* 66C IP0PTI3) = P 
CC155 3"C* GO TO 165 
( 0 1 5 5 3 C 1 * C = = = = = = = = = = TF MANUAL SCALES = = = = = = = = = 
1 0 4 5 6 3 0 2 * 6 7 0 I P 0 P K 4 ) = 1 
0C157 3 0 3 * GO TO 165 
1C157 3u4* C ======== TF AUTO SCALES ========= 
00463 305* 683 IPOPT(I) = 0 
0C461 3c.6» GO TO 165 
CC161 337* C ========== BODE ========= 
1C462 3o8* 69 0 IP0PT(5> = 1 
C0463 319* GO TO 165 
CC463 3)T» C ========== NICHOLS ========== 
CC464 311* 730 TP0Pl(6) = 1 
CC465 312* GP TO 165 
C04fa5 31i* C ========= NYCUIST ======== 
'Cltb 314* 7 1 0 I P 0 P T I 7 ) = 1 
00467 315* GO TO 165 
C 0 4 b 7 3 1 b * C = = = = = = = = = = PRINTER PLOTS = = = = = = = = = = 
CC170 3 1 7 * 7 2 0 I O P T I 3 G ) = 1 
r C 4 7 0 3 1 P * C CALL PNSWIZ) 
0 0 4 7 1 3 1 9 * IN 'DPLT=1 
CC472 3? (♦ G O T O l b 5 
>.C172 3 2 1 * C P.EA0 O . C . OATA TASK 
0 0 4 7 2 3 2 2 * Cr00 CALL OCDATA 
0C4 7 3 32 3 * 8 0 0 CONTINUE 
C 0 4 7 4 3 2 1 * GO TO l b 5 
J 0 4 7 4 3 2 5 * C = = = = = = = = = = = = = DESIGN O . C . TASK = = = = = = = = = = = = = = 
C0474 3 7 6 * C TEST THAT MODEL I S DIMENSIONED FOR O . C . D E S I G N 
C0475 3 2 7 * 8 2 0 I T I I f i C A N . E O . 2 ) G 0 TO SCO 
1 0 4 7 5 3 2 P * C I 'RI T E ( 6 , P 2 5 ) 
CC175 3 2 9 * CB25 F O R M A T ( / / 1 5 X , 1 5 H * * * WARNING * * * , 3 X , ' W 0 R K SPACE WAS NOT PROVIDED I N 
r 0 4 7 5 3 3 1 * C 1 MOPEL fOR OPTIMAL CONTROLLED D E S I G N ' / / ) 
1 C 4 7 7 3 3 1 * GO TO 165 
L C 1 7 7 3 3 7 * C = = = = = = = = = = = = = = SAVE O . C . TASK = = = = = = = = = = = = = 
1 C 4 7 7 3 3 3 * C 9 0 0 CALL GCSAVC 
1 0 5 3 0 3 3 4 * 9 0 0 CONTINUE 
CO SOI 3 3 1 * G 0 T 0 1 6 5 
CC' iO l 33 I * C === = = = = = = == = = = = PUNCH X TASK == = = = = = = = = = = = = = = = 
C 0 5 0 2 3 3 7 * 9 2 0 LR11E ( 3 , 9 2 1 > 
0 0 5 3 4 3 3 P * 9 2 1 F P R M A T ( ' I N l T I A L C O N D I T I O N S ' ) 
0 0 5 3 5 3 3

c
* WTITE ( 3 , 9 2 2 ) ( N A M E X ( 1 ) , X ( I ) , 1 = 1 , N O X ) 

0 0 5 1 4 3 4 1 * 9 2 2 F0RMA.TI4 ( A 7 , ' = ' , G 1 0 . 4 , ' , ' ) ) 
0 0 5 1 5 3 4 1 * CO TO 165 
C" 3 4 7 * C = = = = = = = = = = = = = = PLOT TABLES TASK = = = = = = = = = = = = 
C 3 4 3 * 9 4 0 CALL LCMPH! I P H R S . T A P N A M . N O T A B , 1 , N T A B ) 

0 0 1 1 4 5 
c o i n s 
00 1 n s 
C 0 1 1 1 7 
C 0 1 1 5 0 
CC115C 
1 C 1 1 5 2 
00 1152 
C01152 
C01 151 
C01155 
001155 
CCI 157 
OCll57 
001157 
101161 
CO 1162 
CO 1162 
0C1164 
001 164 
C01164 
101166 
OP 1167 
0P1 167 
C01171 
C01172 
CC1172 
001171 
001175 
101175 
CD1177 
C01177 
C01730 
CD1202 
C01202 
CC1202 
C01701 
001704 
C01204 
C01204 
CC1205 
C01235 
1C12C5 
CO 1205 
0012C7 
CC1207 
001207 
00121 1 
00121 1 
CC171 1 
CC1712 
001216 
C01216 
CC1731 
CC1231 
C01234 
C01736 



00 
o 
oo 
Pi 
o 
r—' 
CO 
o 
I 
oo 

C0S17 344* IF(NTAB.LE.0)G0 TO 950 
CC517 345* C CALL TABLE PLOTTING ROUTINE 
00517 346* C945 CALL PLOTABINTAB) 
C0521 347* 945 CONTINUE 
C0521 348* C CALL ONSWII) 
CC522 349* GO TO 170 
00523 751* 950 WRITE (6,951)IPHRS 
C0 5.'6 351* 951 F CRM AT ( // 15X , 15H*** WARNING ***,3X,A10,' IS NOT VALID TABLE NAME' 
1C26 352* 1//) 
CC527 353* GO TO 121 
'.'0527 354* C === = = = = = = === = = = PLOT ALL TABLES TASK = = ======= = === 
01533 355* 960 NTAP=1 
CC131 35 6 * G 0 T 0 9 4 5 
C 3 5 3 1 3 5 7 * C = = = = = = = :  = = = = = TABLE TASK = = = = = = = = = = = = = = = = = 
O C „ 3 2 3 5 P * 9 8 0 C P N T U U E 
OC133 3 5 9 * CALL TA [1 I N ( TABLE S , T ABNAM , MAXD IM ,LOC T AB . NO T AB ) 
CCS34 3 6 2 * CO TO 111 
C 0 5 3 4 3 6 1 * C >FNP OF F I L E ENCOUNTERED 
CCf.35 3 6 2 * 5 0 C 0 I I S K  1 
0 0 1 3 6 3 6 3 * 5C05 W r I T r ( 6 , 5 0 1 0 ) 11,NAMEX 11 ) , 1 = 1 ,NOX) 
P D i l S 3 6 4 * 5 0 1 0 T O R M A T I / Z I H I , S O X , 1 IHSTATE NAM E S / / 1 0 11 4 , 1 X , A8 ) ) 
CCC46 36

c ♦ WTITE ( 6 , 5 0 2 3 ) I I . N A M T R I I ) , 1 = 1 , N O X ) 
0CC55 3 6 6 * 5C73 FORM A 1 ( / / f O X , 10HRATC N A M E S / / 1 0 11 4 , 1 X , A 8 > > 
CP156 3 6 7 * W P I T E ( 6 , 5 0 3 0 ) ( 1 ,NAHEV ( I ) , 1 = 1,NOV) 
. 0 5 6 5 3( .B* 5 0 3 0 FCRHATI / / S O X , 1 4HVAR I APLE N A ME S / / 1 0 ( I 4 , 1 X , AS ) ) 
1 0 5 6 6 3 6 9 * W r i T F 1 6 , 5 0 5 0 ) I I . N A M F P I I ) , P I I ) , 1 = 1 ,NOP) 
C 0 5 7 6 3 7 C * 5 0 5 0 F O R K A T I / / I 9 X , 'PARAMTTER V A L U E S * / / 5 • 1 1 • 1 X , A 8 • 
1 0 5 7 6 3 7 1 * 1211= , r i l . 5 > > 
CC576 3 7 2 * C = = = = = = = = = = = = SCAN TOR U N I N I T I A L I Z E D PARAMETERS 
."C577 3 7 3 * J = l 
1C613 371* DO 5100 1 = 1,NOP 
00633 375* I Y I P I I).NE..99999)GO TO 51D0 
DCoOS 376* J = J«1 
L C 6 0 6 3 7 7 * WORK I J ) = N A H F P I I > 
CC607 3 7 8 * 5 1 0 0 CONTINUE 
C O J I I 3 7 9 * i r ! J . r . T . 0 ) W R I T E ! 6 , 5 1 0 1 ) IWORKI I ) , 1 = 1 , J ) 
v C u 2 0 J P 1 * 5 1 0 1 F 0 R M A T I / / / / / 1 5 X , 1 5 H * * * WARNING * ♦ * , 1 5 X , ' U N I N I T I A L I Z E D PARAMETERS* 
CC623 3 8 1 * 1 / / 1 0 I 3 X , A 8 , 2 X > ) 
0 3 6 2 1 3 0 2 * 6 0 0 0 CONTl'llE 
C 0 6 2 2 3 8 3 * T I M E = P V A l U E 1 2 7 ) 
CC623 3 8 1 * W P I T E ( 6 , 6 0 0 1 ) 
C0625 385* 6001 F0RMATI1H1) 
00625 386* C GET CURRENT CPU TIME 
L0626 3E7* CALl FPCT(ICPSCC,10 , irR ,1WAIT,ISUB) 
CC627 3«r» CPU5FC= ICPSEC/5J00. 
00633 3e9* RETURN 
C0631 391* END u INIERP ♦***»♦♦«♦*»♦***♦♦«♦♦♦**♦♦♦♦* 

00124 4 
0C1241 
C01211 
C0125C 
0C12S0 
C012S0 
CC1251 
10125b 
C01256 
C01256 
C01256 
C0126C 
101261 
C01?t 1 
IE 176 3 
r o i ? b 3 
CC1271 
C01271 
001273 
CC127S 
001 323 
10 1'7 3 
CC131 1 
1P131 1 
C01357 
001357 
C01376 
C01376 
1C1376 
001376 
CC140 3 
C014C3 
C014C5 
0C1111 
101416 
C01416 
001436 
GO 1436 
C01436 
001436 
0014 J7 
001444 
00 144 4 
001441 
CO 1153 
C0146C 
C01507 

Ui 



►* 
O. 

SUBROUTINE L P R I N T ENTRY P O I N T 0 0 0 2 5 5 

STORAGE USED C O D E I l ) C C 0 Z 7 1 ; D A T A I O ) 0 0 0 1 1 3 ; BLANK C 0 M M 0 N I 2 ) OOOOCO 

COMMON PLPCKS 

0 0 0 3 
0304 
0 3 0 5 
0 3 3 6 
00C7 
OHIO 
OCl l 
0 0 1 2 
0 0 1 3 
0014 
0 3 1 5 

CNAME 
C N ' M E 
f NAMC 
CNAME 
CX 
C X P O T 
rv 
CP 
CCPDE 
CPRIN 
CPIFS 

C 0 0 P 0 2 
C " 0 0 3 2 
O^COOZ 
CCO302 
C 0 0 P 0 1 
1 0 0 3 0 1 
C0CP31 
0 0 0 0 3 1 
C 0 0 P 0 3 
C 0 0 0 3 6 
C 0 0

r
0 3 

EXTERNAL REFERENCES I B L O C K , NAME) 

0 0 1 6 
0 0 1 7 
0 0 2 0 
0 3 2 1 
0 1 2 2 

VAPOUT 
NU

n
U4 

N I O l t 
N I 0 2 4 
NETR34 

STORAGC ASSIGNMENT I B L O C K , T Y P E , R E L A T I V E L O C A T I O N , NAME) 

0 0 0 0 2 4 U 7 G 
0 0 0 1 3 7 160G 
0 0 P 1 5 2 3 0 0 L 
P0C012 I 
0 0 0 0 1 3 N 
00C0C2 NOP 
OCOOOO PRTNAM 

OOOC 
0 3 P 0 
OOCl 
COCO 
o r i 4 
0 0 0 3 
0 0 1 2 
0 0 1 0 

1 
0 
R 
R 

CC.PC14 
CC.PC36 
0 1 0 2 3 4 
0cOC6 3 
CPC24 
POPCOO 
occoco 
ccococ 

1 I F 
15F 
2 2 1 G 
363T 
LPRT 
NAMEX 
P 
XPOT 

CC01 
OCOl 
0 3 0 1 
0 0 0 3 
OCOO 
0 0 1 3 
0014 

I 
I 
I 
D 

OOOC 
OCOO 
OCOl 
ocoo 
0 0 0 6 
0 0 1 3 
0 0 1 5 

D 
I 

0 0 0 0 2 7 
0 0 0 0 4 6 
0 0 0 1 7 4 
0 0 0 0 7 1 
OOOOOO 
P 0 C 0 0 1 
0 0 0 0 0 2 

1 3 F 
1 7 F 
3 1 0 L 
I M J P 4 
NAMEP 
NO k 
TP 

0 0 0 1 
OCOl 
0 0 0 1 
0 0 1 5 
0 0 0 4 
0 0 1 3 
0 0 1 1 

D 
I 
R 

0 0 0 0 4 3 
0 0 0 1 5 5 
0 0 0 1 7 5 
OOOOCO 
OOCOOO 
OOOOCO 
OOOOCO 

130G 
172G 
3 2 0 L 
J S T A R T 
NAMER 
NOX 
V 

OCOl 
CC01 
COCO 
0 0 1 5 
CC35 
OCCO 
0 0 0 7 

I 
D 
R 
P 

C 0 0 0 7 1 143G 
C C 0 2 2 1 Z11G 
0 0 ^ 0 5 6 3 4 3 F 
C C

n
C C l K I N I T 

COOOCO NAMCV 
COPCOO OUTPUT 
COOCOO X 

OO 

o 
00 
J > 
o 
»—• 
00 
o 
0 0 

0 0 1 0 0 
COlOl 
1C1G1 
1 0 1 0 1 
0 0 1 0 1 
1 0 1 0 1 
0.0131 
i 0 1 0 1 
C C l " 
CCl 

1* 
?« 
3* 
4* 
5* 
6* 
7* 
8* 
9* 

10* 

OOOCOO 
COOOOO 
CCOOOC 
CCOPCO 
1010CC 
roccoo 
COOGclC 
C O C C O C 
COCOOC 

cocooo 



o 
OO 00101 
^ COlOl 
O CC103 
££ 0C134 
o "Cios 
^ C0136 

CP1Q7 
C0110 
coin 
coin 
CC112 
1G112 
0C114 
"CI25 
0C125 
00126 
CC136 
C0136 
30137 
C01 37 
00111 
0C151 
10151 
L0152 
00151 
CC156 
C1166 
00167 
00167 
00173 
CI 71 
10171 
001 71 
00176 
C0177 
00203 
CC201 
C02C2 
0C202 
0C214 
CC134 
C12C6 
00215 
CC215 
G3216 
CC'25 
0C226 
C0227 

11* 
12* 
13* 
14* 
15* 
16* 
17* 
IP* 
19* 
20* 
21 * 
22* 
23* 
21* 
25* 
26* 
27* 
26* 
2 «♦ 
30* 
31* 
32* 
33* 
31* 
35* 
36* 
37* 
38* 
39* 
11* 
11* 
12* 
1 3* 
4 4* 
4?* 
It* 
17* 
48* 
49* 
51 * 
51* 
52* 
53* 
54* 
55* 
56* 
57* 
se* 

C 4 S T A T E S , R A T E S , V A R I A B L E S , PARAMETERS, AND T IME 
C 5 V A R I A B L E S S P E C I F I E O I N PRTNAH ARRAY 

COMMON' /CNAMEX/NAMEXl l ) / C N A H E R / N A M E R ! l > / C N A M E V / N A M C V ( l > 
CCMMON/CNAMCP/NAME P I 1 ) 
C O M M O N / C X / X ( 1 ) / C X P 0 T / X D 0 T ( 1 ) / C V / V ( 1 ) / C P / P ( 1 ) 
COHMON/COPOrR/NOX,NOV.NOP 
CCMMPN/CPRINT/PRTNAM( 1 0 ) , L P R T I 1 0 ) / C O I F S / J S T A R T . K I N I T , T P 
DCUPLE P R E C I S I O N PRTNAH ,NAMEX,NAMER,NAMEV,NA HEP 
D I M E N S I O N O U T P U T ( I O ) 

C > TEST FOR L I S T OPTION 
I F ( I P P I N T . E 0 .

c
) G 0 TO 300 

C > PRINT STATES 
WTI TE ( 6 , 11 M I M E , ( I , NAMEX ( I ) ,X I I ) , I = 1 , N O X ) 

11 F 0 R M A T I / / 1 0 X , ' T I M E = ' , G 1 0 . 4 , 3 0 X , ' S T A T E S ' / S I I 4 , 1 X , A 8 , 2 H = , 6 1 1 . 5 ) ) 
C > r R I N T R A T C S . 

WPITE ( 6 , 1 3 1 ( I . N A M E R I I ) . X D O T I I ) , 1 = 1 , N O X ) 
13 F P R M A T ! / 5 7 X , « R A T E S * / 5 ( T 4 , 1 X , A 8 , 2 H = , G 1 1 . 5 ) > 
C > T E M FOR VARIAPLES O P T I D N . 

I T ( I P P I N T . L T . 1 j R E T U R N 
C > PRINT V A R I A P L E S . 

WRITE ( 6 , 1 5 I I I . N A M E V I I ) , V ( I ) , 1 = ] , N O V ) 
15 F O R M A T I / 5 7 X , ' V A R I A B L E S ' / 5 I 1 4 , 1 X , A 8 , 2 H = , G 1 1 . S ) ) 
c T f S T m i ? PARAMETER PRINT OPTIONS 

I F I I P P I N T . L r . 2 ) R E T U " N 
I F I l P R I N I . L E . 3 . A N n . T l l < E . G T . 0 . ) R E T U R N 
WRITE I t , 1 7 ) 1 1 , N A H E P ( I > , P ( , I ' f I

r
l » N O P ) 

17 F 0 R M A T ( / 5 7 X , ' P A R A M E T E R S ' / 5 ( I 1 , 1 X , A 8 , 2 H = . G l l . S ) ) 
RETURN 

C > SCAN CODES AND GFT CURRENT VALUES. 
3C0 N=3 

DO 320 1=1,10 
C > TEST FOR LAST VARIABLE 

irilPPTII).FO.I)G0 TO 310 
CALl VAROUT(L'RTII ) .OUTPUTII) ) 
N = l 
GO TO 3 2 0 

3 1 0 O U T P U T I I ) = 0 . 
3 2 0 CONTINUE 
C > TEST FOR NO L I S T Q U A N T I T I E S I D E N T I F I E D 

I T I N . L T . D R E T U R N 
c > PRINT HEADING WHEN K I N I T = 0 . 

I F ( K I N 1 T . E Q . 0 > W R 1 T E I 6 , 3 1 3 M P R T N A M I I ) , I = 1 , N ) 
34 3 F 0 I < M A T I / 1 X , ' T 1 M E ' , 3 X , 1 C ( 3 X , A 8 , 1 X ) ) 
c > PRINT L I S T V A L U E S . 
3 6 0 W R I T E ( b , 3 6 3 ) T l M E , ( O l l T P t J T ( I ) , I = l , N ) 
3 6 3 F 0 R M A T I 1 X , G 1 3 . 1 , 1 0 0 1 2 . 5 ) 

RF TURN 
E ' D 3 LPRTN'T * ♦ « * ♦ ♦ * * * * « » ♦ * « * ♦ ♦ ♦ ♦ * ♦ ♦ ♦ » ♦ « 

OCOOOG 
COCOOC 
OOOOOC 
COCOOC 
cooooc 
C O C O O C 
cccoco 
cococo 
CPG030 
COCOOC 
COOOOC 
cccoco 
C0CC32 
C01033 
100333 
COGC33 
C0LP52 
irOC52 
CC0052 
cron52 
L 0 C C 6 1 
cocicc 
C 0 1 1 0 0 
C C C 1 0 1 
C 0 0 1 0 7 
0 0 0 1 2 7 
cnon b 
C 0 G 1 4 b 
C0C146 
C"0152 
L'O 0 1 S S
C0L155 
C01155 
C00160 
T0G170 
000172 
C00171 
IOC!76 
000176 
0C0176 
C00176 
CC07C5 
GOO'224 
C0C224 
C00224 
C0C237 
C0C237 
C0027C 

•»« 



00 

SUBROUTINE NAMES ENTRY POINT 000106 

STORAGE USED CODEIl) 000133; DATAIO) 000034; OLANK COMHONIZ) COOOCO 

EXTERNAL REFERENCES (BLOCK, NAME) 
0303 NUWERC 
0CG4 acrrcL 
0P05 NWPUt 
1306 N1024 
0007 NERR34 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
0001 000050 12CL OOCl i.OOOll 10CL 

ooco p rooooo FLNO 
OOCl 
0000 

000043 110L 
000025 INjPj 

0000 000001 121F OCOl OOC062 200L 

oo 
o oo 
-Pi 
o 
1—• CO o 1 
oo 

00100 
' 0101 
roioi 
C0101 
PC101 
1G101 
C01C1 
00111 
rcidi 
-C101 
13101 
CIO 101 
1C131 
CClOl 
0C103 
C0104 
00114 
.. 0105 
CC136 
10136 
31107 
P011 1 
CCl 11 
00113 
0C114 
•"OllS 
: ci 15 
00116 
00" -
CO 

1* 
7* 
3» 
4* 
5* 
6* 
7* 
e» 
9* 

11* 
11* 
12* 
1 '* 
14 * 
15* 
16* 
17* 
18* 
19* 
2C* 
21* 
22* 
23* 
2 4* 
25* 
26* 
27* 
28* 
29* 
3C* 

CNAMES 
SUBROUTINE NAMES11PHRS,NAME,NUNIT,N0,ITNO,M0DE) 

PURPOSE LOADS ALPHANUMERIC NAMES OF OUANTITICS IDENTIFIED BY 
DEFINE STATEMENTS. 

C 
100 

CALL SEOUENCE IPHRS = ARRAY CONTAINING NEXT PHRASE TO BE EXAMINED. 
NAME = ARRAY TO RE LOADED WITH NAMCS OF 

DEFINED QUANTITIES. 
NUNIT = ARRAY, TO BE LOADED WITH UNIT NAMES 

OF DEFINED QUANTITIES. 
= NUMBER Of DEFINED QUANTITIES. 

QUANTITY IN NAME ARRAY. 
INDICATOR. 
BEEN LOADED. 
BEEN LOADED. 

MO 
ITNO 
MOOE 

= POSITION OF GIVEN 
= M.ODr OF OPEPATION 

MODE = 0 WHEN ITNO HAS 
MOOE = 1 WHEN NAME 
NAME INO) .IPHRS 

HAS 
OCUPLE P R E C I S I O N 
REAL N U N 1 T I N 0 ) 

TEST FOR NUMERIC F I R S T CHARACTER. 
CALL NUMERC I I P H R S . H O O ) 
CC TO 2 1 3 

TEST THAT ITNO I S W I T H I N ALLOWABLE RANGE 
I F ! I T ' , 0 . 1 1 . 1 . O R . I T N O . P T . N O ) GO TO 1 2 0 
I F I M O P E . N E . C ) GO TO 1 1 0 

LOAD NAME 
N A H E ( T T N O ) = I P H R S 
MCC'E=1 
RETURN 

C LOAD UMTS 
110 NUNIT (1 

PETURN 
170 WRITE(6,1211 

NAMr. (ALL 
)=IPHRS 

NAMES WILL BE PUT IN WORD 1 FOR NOW.) 

ITNO,IPHRS 

000003 
C0CC03 
C00003 
C0CP03 
C0C003 
003C03 
0001C3 
000303 
E001C3 
C00CC3 
000003 
L00003 
000003 
E0CC03 
'"00CC3 
C00C03 
00C1C3 
CC0003 
G00007 
OC0C07 
C00C11 
C0C126 
C00C26 
rOC033 
C00035 
OOOC37 
COC037 
100343 
UCCC44 
G00C50 



co 
<~> oo 
o 
CO 
o 1 oo 

00124 
00124 
00125 
0C12S 
00126 
C0127 
C0130 
0C131 
OC132 

31* 
32* 
33* 
34* 
35* 
36* 
37* 
38* 
39* 

1 2 1 F 0 R M A T I 1 5 X , I S H * * * WARNING * * * , I f i , 4 0 H CXCEEOS 
1ANGC TOR , A 1 C , 3 4 H T H I S QUANTITY W I L L NOT BE 

RETURN 
C CONVERT IPHRS TO I FORMAT. 
2 0 0 CALL P C 0 R E L I F L N 0 , I P H R S ) 

I T N 0 = F L N 0 
H00E=C 
RETURN 
E ' D d NAMES * * * * * * * * * * * * * * * * * * * * * * * * * * * 

THE ALLOWABLE 
D E F I N E O ) 

INDEX R 0000S6 
0C0056 
001056 
C00056 
001062 
U0CC65 
C0GO74 
CO0O75 
COul32 

' O 



M 
8 

M A I N P R O C R A M NONSIM 

STORAGE LSFO C O U E I l ) C 0 0 1 7 6 ; O A T A I O 0 0 0 0 2 5 ; BLANK C 0 M M 0 N I 2 ) 0 0 0 0 0 0 

C 0 M " 0 N PLOCKS 

3303 
O0C4 
C3C5 
clOCb 
C O 7 
3010 
0111 
OCl? 

CCVRLY 
CPPOV 
CPPCN 
CS^PAR 
rCRULR 
CWOI.KN 
rsiMUL 
fPIOTS 

0OC3O4 
000033 
CC0r,20 
C 0 P 2 6 
ocono3 
103010 
C"G"22 
C00067 

E X T E R N A L R E F E R E N C E S I B L O C K , N A M E ) 

CO 
O 
OO 

-Pi 
o 
I—» 
OO 

o 
I 

oo 

0313 
0314 
1315 
0316 
0317 
PC20 
3071 
0C22 
3323 

STORAGE 

3001 
C131 
0301 
0~C1 
3J06 
0 7 0* D 
0012 
0012 
3310 
03C7 
00C4 
03C4 R 
03C.4 
0 0C4 
30G4 
0004 

PATAIN 
INIT 
INTERP 
ClnTCH 
Nl'iTPt 
NST0P4 
M PR24 
NUPII4 
N1024 

ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
f 

CCC10 
^ C 1 2 7 
000171 
-C0CC3 
orp„74 
u C C 0 2 
COOCOl 
CC0055 
LCC31 
OCOCOl 
CCCC33 
oircis 
CL0123 
000020 
C00C32 
01C016 

ICOL 
310L 
7"0L 
DELTA2 
irif'0 
1'lOrpl 
1NDWR 
IPO»T 
II 
NOV 
or MOO 
PPINT 
RPOINT 
SSLTM 
TZEPO 
XSTOP 

J^Ol 
0001 
ooci 
00u5 
0011 
OCOl 
crc3 
Dnll 
3nC5 
00c 7 
0CC4 
0012 
0C04 
0r04 
0004 

D 
D 
D 
I 
I 
D 

R 

000173 
0C0165 
000172 
oocooo 
0C1012 
00P3C4 
OCOOOO 
0GC001 
03C310 
000000 
000031 
00C045 
0CC321 
000311 
00C3C1 

13C0L 
100L 
800L 
DEPEN 
IPLNT 
INDEP2 
I NST 
IPRATE 
NINPUT 
NOX 
OCOPD 
PTITLF 
RSTART 
TTNC 
XMAX1 

0P01 
3001 
3001 
u305 
0001 
301 1 
3012 
301 1 
0113 
001 1 
3001 
3001 
OOCl 
0011 
0004 

D 

I 

R 

R 

000115 
000166 
C0CG10 
C0">00o 
003077 
00C010 
330002 
P03C00 
00P300 
03C004 
OJ0007 
3CC025 
C0C022 
000006 
000000 

2 OCL 
4 2CL 
AMOPE 
ESPAR 
IMMAX 
INDEX 
IOPT 
IPRIN 
NN 
NP TMAX 
OUTRAT 
RLMAX 
RSTOP 
TINC2 
XMIN1 

0001 
0001 
0C03 
C004 
00C4 
0011 
0011 
0 00 3 
0007 
0011 
0C12 
0CC4 
OC06 
0004 
0004 

I 
I 

D 
R 

000116 
000167 
000103 
000013 
COCo?6 
G00105 
003C07 
0C1C02 
000CC2 
000103 
C0C140 
000074 
OOOCOO 
00CC12 
OG0CO2 

300L 
500L 
CPUSEC 
TMAX 
IMMIN 
INDMAX 
10UT 
LOKSIM 
NOP 
r.PTS 
PLOTID 
RLMIN 
SHPAR 
TMAX 
XMIN2 

OCCO 
01C1 
01C4 
CCC4 
CCl 5 
C012 
ecu 
C1C3 
ores 
CCC7 
0CC4 
lies 
C1C4 
ecu 
CGL4 

n 

I 
fl 

R 
D 

R 

corooo 
C0C170 
Dcrioi 
100114 
COr.ll 4 
C103"l 
COCCI 1 
COClOl 
CCC1 2 
. C C1P 3 
C0rjp6 
C00116 
C3001 7 
100007 
CCP015 

3C1 F 
631L 
CUPVE S 
FMI N 
IfPCP 
Il.t.PLT 
IPLOT 
LPK <S 
NOUT 
NSIM 
PRATE 
PLPAR 
SPO INT 
TMAX2 
XSTART 

0C100 
C01C0 
CC100 

1* 
2* 
3* 

CNONSIM 
C O V E R L A Y ( N O N S I M , 0 , 0 ) 
C PROGRAM N O N S I M ! I N PUT = 100,OUT PUT = 2 0 0 , 1 A P E 5 = 1 N P U T , T A P E 6 = 0 U T P U T , 

COCCOC 
COOCCO 
cocooo 



Pi 
o 
CO 
o 
I 

oo 

V 

10100 
0C1C0 
0C10D 
00101 
C0103 
00133 
00103 
00134 
'"OllS 
3C10b 
C0117 
30137 
00110 
0110 
.0111 
OC 112 
0C112 
PP112 
0C113 
•C 11 3 
C C 1 1 4 
10115 
C0115 
reus 
"0116 
CC1I7 
1C117 
C0121 
1C121 
10121 
CC121 
PC 121 
CC121 
C C 1 2 1 
C 0 1 2 1 
00122 
CC123 
00121 
10126 
C013C 
00130 
3C131 
00132 
OG133 
00131 
0C135 
0C136 
10136 
CC137 
10140 
10141 
10111 
10112 
30143 
30144 
0C145 
00115 

4* 
5* 
6* 
7* 
8* 
9* 
IC* 
11* 
12* 
13* 
14* 
15* 
It* 
1 7* 
ie* 
19* 
21* 
71 » 
22* 
23* 
24* 
25* 
26* 
27* 
28* 
29* 
30* 
31* 
32* 
33* 
34* 
35* 
36 • 
37* 
3?* 
3"* 
40* 
41* 
42* 
43* 
44 * 
45* 
46* 
47* 
IP* 
19* 
s:* 
51* 
52* 
53* 
51* 
55* 
5t* 
57* 
5P* 
5i* 
6C» 

C 1 
C VER 
C PUR 

1 
2 

1 

1 

t 

C CAL 

C 

C INT 
C1C0 
100 

C PRA 

1 
2 
3 
1 
5 

C GEN 
C20C 
200 

310 

301 
1 

3 10 

C 

C40C 
400 

420 

C5O0 

P U N C H = 1 0 0 , T A P E 3 = P U N C H , T A P E 3 0 , T A P C 2 5 ) 
S10N 3 . REVISED A P R I L 3C 1 9 7 6 
POSE MAIN PROGRAM FOR THE BATCH VERSION OF N O N S I M . 
C O M M O N / C O V R L Y / I N S T , L O K S S , L O K S I M , C P U S E C 
r C H M O N / C P R O V / X M I N l , X M A X 1 , X M I N 2 , D E L T A 2 , C U R V E S , P R I N T . P R A T E , 0 U T R A T , 

A M O O r , T l N C , T M A < , r M A X , F H I N , X S T A R T , X S T O P , S P O I N T , S S L I M , R S T A R T , R S T O P » 
. P F ' O I N T , W L M I N , R L M A X , 1 M M I N , I M M A X , O C M 0 D , 0 C 0 P 0 , T ? E R 0 
C r M M O N / C P R O N / D E P E N . i r . P E P l , INDF. P ? , F S P A R , N I N P U T , N O U T , I N D E P , R L P A R 
r C K M 0 N / C 5 M P A R / S M P A R ( l C ) , l C I N 0 ( ? ) 
CPMMON/CORDCR/NSI * ,NO V , N O P / C W O R K N / N N , N I 7 ) 
C r M f ' O N / C S I M U L / 1 P R I N . 1 P R A T E . I O U T , N P T S , N P T M A X , 1 N D M A X , T I N C 2 , T M A X 2 , 

I N D E X , I P L O T , I D E N T ( 4 ) 
OOUCUr P I . E C 1 S I 0 N T O E N T , S M P A R , n C P E N , I N 0 E P l , I N D F P 2 , E S P A R , 

I . IHPUT , NOUT , 1 NOT P.RLPAR 
EOI I I VALF NCE ( N S l M . M O X ) 
COMMON / C P L O T S / I N D P L T , INDWR, I O P T I 3 0 ) . P L O T I D I 5 ) , P T I T L E I 6 ) , 

1 P O P T ( 1 0 1 
L U S E R F U F N 1 S H E D I N P U T P 0 1 I T I N E . 
C A L L P A T A T N 

C A L L 0 V E R L A Y ( 4 H I N I T , 1 , 0 ) 
C A L L I N I T 

IN'ST = 1 
E R P R E T A T I O N R O U T I N E TO R E A D I N S T R U C T I O N S . 

C A L L 0 V R R L A Y ( 6 H I N T E R P . 2 , 0 , 6 H R E C A L L ) 
C A L L I N T E R P 
i r i l N S T . L E . D ) STOP 
HCH TO S P E C I F I E D A N A L Y S I S . 
GO TO ( 1 0 0 , 1 0 0 , 1 0 0 , 1 0 0 , 1 0 0 , 1 0 0 , 1 0 0 , 1 0 0 , 1 0 0 , 1 0 0 , 

1 0 0 , I C O , 2 0 0 , 2 0 P , 1 3 0 , 1 0 0 , 1 0 0 , 1 0 0 , I O C , 1 0 0 , 
I C O , I C O , 1 3 0 , I C O , 1 0 0 , 3 3 3 , 4 0 0 , 4 3 0 , S C O , 6 CO, 
7 C G , 8 0 0 , 4 2 0 , 1 J P , 8 0 0 , 1 0 0 , 1 3 0 , 1 0 0 , 1 0 0 , I C C , 
i i o , l o o , l o o , i n n , l o o , 1 3 0 , l o o , l o o , I O P , i c e , 
l o e , l o o , i o n , j c i c o o , i c o , i o o ) , I N S T 

EPAL FUNCTION OF ONE INDEPENDENT V A P I A B L E . 
CALL O V C R L A Y ( 6 H G F B T C H , 3 , 0 ) 

CONTINUE 
GC TO 103 
I F I L O K S I M . E O . 1 ) GO TO 3 1 0 
WRITC ( 6 , 3 0 1 ) 
F 0 R M A T ( / / 1 5 X , 1 S H * * * WARNING ♦ ♦ * , 5 X , • S I M U L A T I ON W I L L NOT BE RUN DUE 

TO FAILURE TO REACH V A L I D STEADY S T A T E ' / / ) 
CO TO I P J 
I P R I N = P P T N T ' 
1PRATE=PRATF 
I P U T r n U T R A T 
T ] N C 2 = I I N r 
T"AX2=TMAX 

CALL 0 V L R L A Y ( 6 H S I B T C H , 4 , D ) 
C A L l <IHTCH 
L0KSS=1 
CO TO 173 

CALL 0 V C R L A Y < 6 H L A B T C H , 5 , 0 ) 
CONTINUE 
GO TO 100 
CONT 1NUE 
GO TO ICO 

CALL 0 V E R L A Y I 6 H S M B T C H , 6 , 0 ) 

COCCOO 
OOOCOO 
COOCOC 
r o o o c o 
CCC001 
0OL101 
C0CC01 
1CC131 
roccoi 
C00001 
COC10 1 
C0000 1 
COGPOl 
COOCOl 
C0UC31 
001101 
CCC101 
CPCC31 
CCOOG1 
coiroi 
CC0003 
000005 
oocros 
CC0005 
COCCIc 
0CCC1 1 
i n c c i i 
001016 
COO

n
l6 

C00016 
C0 0016 
COc'316 
CO 0016 
rocoi6 
C00016 
001115 
COOl15 
100116 
CC012C 
C00125 
L0^125 
C00175 
00C127 
oOOl35 
C0C144 
COC153 
CCC155 
COolSS 
LOC157 
C0016! 
C0C163 
C0C163 
CCC165 
COClt 5 
C3C166 
LOOlt b 
100166 



K 

CO 
<> 
oo 
P» 

o 
CO 
o 
I 

OO 

^0146 
00147 
00147 
CC150 
LC151 
CC1S1 
00152 
0C153 
0C153 
CC154 
LC155 
00155 
C015S 
3P155 
00156 
10156 
•1C156 
00157 
OOlbO 

61* 
62* 
63* 
64* 
65* 
66* 
67* 
6P* 
69* 
71* 
71* 
72* 
73* 
74* 
75* 
76* 
77* 
7P* 
79* 

5 0 0 CONTINUE 0 0 0 1 6 7 
P 0 TO 100 C 0 0 1 6 7 

C 6 0 0 CALL 0 V E R L A Y I 6 H T F B T C H , 7 , 0 ) CDD167 
6 0 0 CONTINUE C 0 0 1 7 C 

GO TO 100 0 0 0 1 7 0 
C 7 0 0 CALL O V E R L A Y I 6 H S S B T C H , 1 0 B , 0 ) C0C17C 
7 0 0 CONTINUE C 0 0 1 7 1 

GO TO 130 C 0 0 1 7 1 
CSOO CALL 0 V E R L A Y I 6 H R L B T C H , 1 1 P , 0 ) C C 0 1 7 1 
8 0 0 CONTINUE 0 0 0 1 7 2 

GO TO ICO u 0 0 ) 7 2 
C ==================== DESIGN O.C. =================== C0C172 
C GENERATE LINEAR SYSTEM MODEL — PROGRAM 0 C0C172 
C1000 CAIL OVERLAY I6HN0NSIH, 120,0) C0U172 
100P CPNTINUC C01173 
c GENERATE OPTIMAL CONTROLLER — PROGRAM OC C00173 
C CALL 0VERLAYI6HN0NS1M, 13B.C) C00173 

GO TO ICG 000)73 
END a N'ONSIM *♦♦»«*♦♦♦•♦♦*♦•♦♦*♦♦♦*♦♦♦♦ C00175 



CD 
o 
oo 
Pi 

o 
►—» 
00 
o 

SUBROUTINE PLINIT ENTRY POINT 000046 

STORAGE USED COOEIl) 000052; DATAIO) 000026: PLANK COMHONIZ) 000000 
COMMON CLOCKS 
0003 
0CC4 

CPLOTS C00104 
CSCALE 000366 

EXTERNAL REFERENCES IBLOCK, NAME) 
OCOS 
3006 

Nfiru4 
NEPR34 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
0001 CC0C07 1S7G 
0003 D 0CPC12 PLNK 
3003 0CC21 INjPt 
00C3 0 01C040 PLOTIO 

OCOl 000013 124G 
CCO D OOOCOO OFLTID 
C003 I 000032 IOPT 
CU3 0 003052 PTITLE 

0001 
OCOO 
0003 
0004 

.000020 
I 000014 
I 000072 
OOOOOO 

131G 
I 
IP OPT 
SCALE 

0001 
O0C3 
0CC4 

I 
I 

0000Z5 1366 
OOOOOO 1NDPLT 
000360 NPLTS 

0001 C00033 144G 
0CC3 I COC001 INOwR 
0004 0 C00170 NVAR 

a 

L 0 1 C 0 
C C l O l 
1 0 1 0 1 
3C1C1 
0 0 1 0 1 
OC103 
D01C3 
CC104 
1 0 1 0 5 
1 0 1 0 6 
C 0 1 0 7 
r
0 1 1 1 

C O l l l 
' J 0 1 1 1 
0 0 1 1 3 
0 C 1 1 4 
1 0 1 1 5 
" 0 1 1 6 
J C 1 2 1 
C C 1 2 3 
CC126 
0 C 1 3 0 
0 0 1 3 3 
CO 135 
L 0 H 3 
0 0 1 1 2 

1 * 
2 * 
3 * 
4 * 
5 * 
6 * 
7 * 
8 * 
9 * 

I P * 
1 1* 
12* 
1 3 * 
1 4 * 
I S * 
1 6 * 
1 7 * 
1 9 * 
1 9 * 
2b* 
21* 
22* 
2 3 * 
2 4 * 
2 5 * 
2 6 * 

C P L I N I T 

10 

20 

30 

40 

SUBROUTINE P L I N I T 

I N I T I A L I Z E FOR P L O T T I N G 

COMMON / C P L O T S / I N D P L T , I N O W R , I O P T 1 3 0 ) . P L O T I O I 5 ) , P T I T L E t 
► I P 0 P T I 1 0 ) 
COMMON / C S C A L E / SCALE I 5 . 4 , 6 > . N V A R I S , 2 , 6 > , N P L T S I 6 ) 
POUPLE P R E C I S I O N PLOT I D , P T I T L E , D F L T 1 0 , N V A R , P L N K 
DIMENSION D r L T I D I 5 ) 
r AT A ! LNK / 1 2 H 
DATA D r L T l D / 6 J H A N A L Y S I S PLOTS 

REWIND 26 
I r O P L T = 0 
I U l W R = P 
0 0 10 1 = 1 , 3 0 
IOPT I I ) = 0 
DC 2 3 1 = 1 , 5 
P I O T I O I I ) = D F L T I D l I ) 
PO 30 1 = 1 , 8 
P T I T L E I I ) = BLNK 
o r 4 0 1 = 1 , 1 0 
I P O P T i i i = n 

i r o p u s ) = l 

8), 

COOOOC 
rccooo 
oooroo 
roocco 
cocooo 
13CC0C 
COCCOC 
COCOOC 
00 u CCl 
wOGlUO 
3PLC0C 
OOOCOO 
c c o c o o 
c o c o o o 
o o c c c c 
00u

n
02 

C00CJ3 
LOC007 
LC1C07 
C00C13 
C0CC13 
00oC20 
L0C020 
C0L025 
C00025 
1C0G26 



00143 
00146 
00150 
00151 

27* 
28* 
29* 
30* 

DO 50 1=1,6 
50 NPLTSII ) = 0 

RETURN 
END 3 PLINIT ♦****♦♦♦«**♦♦♦«»»»#♦** 

C00033 
OOC033 
0CCC34 
000051 

CO 
<> 
oo 
Pi 
o 
t — • 
00 
o 
I 
oo 



CO 
o 
oo 
Pi 
o 
CO 
o 
I 
CO 
° SUBROUTINE SETIN ENTRY POINT 000164 

\ 
STORAGE USED CODEIl) 000173: DATAIO) 0000Z0; BLANK COMHONIZ) OOOCOO 
COMMON PLOCKS 

t* 

0303 
0004 
0305 
30C6 
0007 
3010 

CX 
CXOoT 
CV 
CP 
CXTC 
CI IMC 

000001 
03C001 
COO0O1 
030301 
COOCOl 
COOCOl 

EXTERNAL RFFERENCES I B L O C K , NAME) 

J311 
on 12 
0013 
J014 

E0M0 
VARSET 
RATSET 
NERR34 

STORAGE ASSIGNMENT I B L O C K , T Y P E , R E L A T I V E L O C A T I O N , NAME) 

0 0 0 1 0C0C14 10L COOl 0 0 0 0 3 6 2 0 L 0 0 0 1 0 0 0 0 7 2 SOL 0 0 0 1 0 0 0 1 2 6 4 0 L OCC1 C000C4 5 L 
JOCO CCCG11 I N J P 4 0

n
0 0 I 0 0 0 0 0 0 J 0 0 0 6 R DOOOOO P OCIO R OOOOOO TIME 0 C 0 5 R COOOOO V 

0 0 0 3 R OCCCQO X 0004 R OOOOOO XOOT 0 0 0 7 OOOCOO X I C 

r o i o o 1 * C S E T I N COCOOO 
G 0 1 0 1 2 * SUBROUTINE S E T I N I I . V A R ) COOOOO 
O C I C I 3 * C PURPOSC TO MODIFY THE CuPRFNT VALUE OF A STATE V A R I A B L E . P A R A M E T E R , LOCOCC 
0C1O1 4 * C E T C . ANO TO EXECUTE THE MODEL TO OBSERVE THE RESULTS OF OOOCOO 
3 C 1 0 1 5 * C THE M O D I F I C A T I O N . COCOOO 
c O l O l 6 * C CALL SEQUENCE I = I D E N T I F I C A T I O N CODE. CCGPOO 
1 0 1 0 1 7 * C VAR = NEW NUMERIC VALUE OF QUANTITY I D E N T I F I E D BY COD COOCOC 
0 0 1 3 3 £ ♦ C O M M O N / C X / X I D / C X D O T / X O O T I D / C V / V I l ) / C P / P l l ) / C X I C / X I C I l ) COCCOC 
0 C 1 3 4 9 * C P K M O N / C T I M r / T l M E CGOOCO 
0 0 1 0 4 1 0 * C TEST TOR T I » E COOOCO 
f C l U S 1 1 * ' I F I l . N E . n i GO TO 10 03CC0C 
00107 12* TiMr=vAR roiroi 
C0110 13* 5 CALL EQHO(0.,0.,0) C00004 
join 14* pruiRN coioio 
Clll 15* C TEST FOR STATES 000310 
JC112 U * 10 If II .LT. I .OR. I. GT. 1000000) GO TO 20 10CC14 
CC114 17* XII)=VAR C0CC31 
L'0115 1 I* GO IP 5 001C 34 
0C115 19* C TEST FOR VARIABLES COCC34 
0116 20* 20 IFI I .IE.3000000.OR.I.GT.1000300) GO TO 30 COCCJb 
00120 21* J=I30UCuCO C00053 



& 
o> 10121 

CC122 
0C123 
C0123 
u0124 
0C126' 
C0127 
C013T 
CC131 
00131 
G0132 
00134 
0C13S 
o0136 

22* 
Z3* 
24* 
2 5* 
26* 
27* 
28* 
29* 
3C* 
31* 
32* 
33* 
34* 
3S* 

C 
30 

C 
40 

V I J ) = V A R 0 0 C C 5 7 
CALL V A R S E T I 0 . . 0 . . J ) C 0 0 C 6 1 
RETUFN P 0 0 C 6 6 

TEST FOR RATES 0 0 0 0 6 6 
I F ( 1 . I E . 1 0 0 3 0 0 0 . O R . 1 . 6 T . 2 0 0 0 0 0 0 ) 6 0 TO 4 0 C 0 C 3 7 2 
J = I  1 C O O O C O 0 0 0 1 0 7 
X P O T I J ) = V A R C 0 0 1 1 3 
CALL F A T S E T I O . , 0 . , J ) C0C11S 
RETURN L 0 0 1 2 2 

TEST TOR PARAMFTERS C C 0 1 2 2 
I F I I . 1 E . 1 P C 3 0 0 0 . 0 P . I . G T . 5 0 0 0 0 0 0 ) RETURN OCC126 
P ( I  1 0 3 0 0 0 0 ) = V A R 0 0 0 1 1 6 
(.0 TO 5 CCG1S2 
EI>D d S E T I N ♦ ♦ ♦ ♦ » ♦ * ♦ • ♦ ♦ » ♦ ♦ ♦ « * ♦ ♦ ♦ » ♦ * C 0 0 I 7 2 

OO 
O 
OO 

J > 

o 
I—» 
CO 

o 
oo 



CD 
o 
OO 
Pi 
o 
I—" 
00 
o 
oo 

SUBROUTINE SHELLX ENTRY POINT 000110 

STORAGE USED CODEIl) 000122; OATAIO) 000023; BLANK C0MM0NI2) 000000 

EXTERNAL REFERENCES IPLOCK, NAME) 

0003 NERR34 

ST0RAGC ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 

0301 0CCC13 1PL 0001 000022 106G 0001 000034 11 6G 0001 00004Z 40L 0001 C0C05l 5CL 
J001 CC0C61 60.L 0000 I 000001 I 3000 I 000000 IF1RST 000Q I 000C03 IK OCCO COOOOS 1NJP4 
OCCO R oc0102 TEMP 

C0100 1* CSHELLX C00C1G 
COlOl 2* SUBROUTINE SHELLXIDARRAY,KEY,N) C0CC10 
30101 3* C PURPOSE REORDER ELEMENTS OF SINGLE DIMENSION A R R A Y COCCIO 
00111 1* C BASED ON THE INDEX AR3AY KEY. COCOIO 
_C101 5* C CALL SEOUENCE DARRAY  ARRAY TO nE REORDERED COCCIO 
20101 6* C KEY  INDEX ARRAY EPC01C 
1C101 7* C N NUMP.ER OF ELEMENTS IN ARRAY 1CL110 
G0103 P* DIMENSION DARRAY( 1 ) .KEY (1| OnCOlC 
C0104 9* IFIRST=1 COCOIC 
CC105 IC* 10 DO 20 1=IFIRST,N CCC013 
CCllo 11* IF(KEY(I))20,20,40 COGG22 
i"JC113 12* 20 CONII»'Ur 101034 
00115 13* DO 30 1=1,N CUC034 
10123 14* 10 KEY II ) = KEV(I) C0CC34 
0C122 15* RETURN C0C036 
CC123 16* 10 iriRST=I CC0C12 
CC121 17* TEMP=!>ARRAYII) 00c,u43 
r
C125 If* GC TO 60 C0CC47 

C0126 19* so p A n n A Y ! i ) = D A R R A Y I I K ) t n o o s i 
LC127 20* I=IK 001056 
0C133 21* 60lK = K(YII) C0CC61 
00131 22* KEYII)=1K C00064 
OC132 2'* IF(IKirIRST)50,70,50 C0C065 
.0135 24* 70 DARRAYII)=TEMP CCL067 
00136 2 5* GO TO 10 CCCC73 
CC137 2t* E'O 3 SHELLX ♦*****♦*♦♦♦♦«*♦*♦♦*♦♦♦*•'' CCC121 

M 
K) 



SUBROUTINE SIBTCH ENTRY POINT 0005Z1 

STORAGE USED CODEIl) COOS35; OATAIO) 000300; BLANK COMMONIZ) COOOOO 

CCMMCH BLOCKS 

0003 COPPER 0O0C33 
o o n CPPOV c r o ' 3 0 
o^os r x c r o i c i 
33C6 CXPOT COOCOl 
o r e 7 C I N T o o o n o i 
or; io ' c x i c O O C O J I 
c o n O N T K L S c o c i 4 
3017 CSIMUL CCCC22 
3313 rPRINT CT0036 
0014 COIFS 003003 
3015 CTTME r o c o i 
1316 Eh"CSS C 1 C J 2 
0017 CUORK COiOPOl 
0C72 CSCALE 000366 
0021 CPIOTS 000104 

EXTEPNAL REFERENCES IBLOCK, NAME) 

0072 
0323 
0024 
0125 
0326 
0027 
0030 
00 31 
3332 
0333 
C334 
0035 
0036 

0TT1M 
COOGCN 
ceo 
LPRINT 
VAROUT 
STEP1 
N.PII4 
N I 0 3 4 
N102S 
NW°U4 
NICr W 4 
N'KOUt 
NF RP34 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 

OOCl 
30C1 
OOCl 
0001 
u'COl 
3134 
OCll 
0C16 
CC12 
1021 

R 

I 

I 

CCC123 
C C C, 11 2 
CC0221 
CGP146 
C0O7O3 
icno 00C103 
icrcn 
C C 0 3 S 
CCC002 

10L 
171 G 
2 3 5G 
30L 
60L 
AMOPE 
ERROR 
ITRR 
I"0MAX 
I0P7 

0301 
COOl 
0001 
0 001 
oroi 
031 1 
oooo 
CP16 
C271 
C01? 

I 

I 
I 

000341 
000137 
CC0252 
0004C4 
030210 
COCOOO 
000174 
000310 
COOOCO 
C0C002 

135L 
177G 
2 54G 
331G 
65L 
ANTYPE 
I 
IFATAL 
INDPLT 
IOUT 

OCOl 
OCOl 
ocoo 
0001 
1001 
3317 
OCOO 
OCOO 
0021 
0012 

I 
I 
I 
I 

000014 
000133 
000237 
C0C454 
000212 
OOCOOJ 
00C172 
000203 
P0C0G1 
00001 1 

12 6G 
20L 
27 C8F 
3 5 60 
67L 
OSPLY 
IBLK 
IMAX 
INPWR 
IPLOT 

0001 
OCOl 
CC01 
OCOl 
0001 
OCll 
3000 
OCll 
0000 
0021 

I 
I 

I 

C00355 
000500 
0CC371 
0GC157 
000272 
00-11 CO 
00C173 
001CC2 
00C256 
000072 

130L 
2C0L 
277G 
1CL 
77L 
OUM 1 
ICOUNT 
IMOPE 
1NJP4 
1P0PT 

OCOl 
0CG1 
COCO 
0031 
OCll 
0CC.1 
CG12 
0012 
C107 
0100 

0 
I 

1 

C0CC65 
110163 
00P216 
CG0172 
CCC272 
.3001 1 
C03112 
CC0010 
OOOCOO 
C0017' 

162G 
2 H G 
29M ir 
SPL 
ê L 
TiW-2 
IPCNT 
INDEX 
INT 
'"OUT 



CO 
o 
oo 

Pi 
o 
I—« 
CO 
o 
I 

00 

0 0 1 2 I CC0001 IPRATE 
cooo i ocrooo IVAP 
0014 I ICCCCO JSTART 
0003 I CCC201 NDISP 
0012 0CC0C3 NPTS 
0021 C 1C0C52 PTITLE 
;314 CCCC02 TP 

OOCO I 000176 IPRCNT 
OCOO I C00074 IVRCOD 
COOO I 000206 K 
CC03 300002 NOP 
0C03 I COOOOO NSIM 
0O23 R OC0300 SCAIE 
C1C0 R 000133 VRCOD 

0012 I COOOOO IPRIN 
3000 I 000204 IV1 
3014 I 000001 KINIT 
3C03 000001 NOV 
0020 D 000170 NVAR 
0015 R 003000 TIME 
0005 R COOOOO X 

OCll 
0000 
0013 
0020 
0021 

000001 1PRINT 
0CC20S IV2 
000024 LPRT 
000360 NPLTS 
C00040 PLOTID 

0012 R 000CC6 TINC 
0006 R OOOOOO XOOT 

OCOO 
OCCO 
OCOO 
0012 
0013 
CC12 
0C10 

I 
I 
I 

0 
R 
R 

000177 
G00202 
C0020C 
000004 
COOOOO 
CO

n
307 

110000 

I SET 
J 
NConES 
NPTMAX 
PRTNAM 
TMAX 
X I C 

g 

cnoo 
coioo 
'
1
0113 

0.O1O1 
GG1G1 
C0103 
01114 
101CS 
"0106 
CO 107 
I C1C7 
11113 
com 
IC112 
CC11 3 
10114 
10115 
.G11S 
00116 
c0117 
10123 
LC122 
C0123 
00124 
CC125 
GC130 
00132 
00133 
00134 
0 C 1 3 5 
CC136 
(.0147 
C0147 
TC147 
CC147 
.0150 
0C151 
P0152 
OC153 
CO 154 
00151 
1C151 
CClSl 
CC151 
C0151 
noici 

1* 
2* 
3* 
4* 
5* 
6* 
7* 
8* 
9* 

10* 
11* 
12* 
13* 
14* 
15* 
16* 
17* 
)8* 
19* 
20* 
21* 
22* 
23* 
21* 
2'.* 
26* 
77* 
2P* 
29* 
31* 
31* 
32* 
33* 
31* 
35* 
36* 
37* 
3P* 
39* 
4C* 
41* 
4 2* 
43* 
44 ♦ 
45* 
4( ♦ 

CSIBTCH 

REVISED OCT 7 1976 

OVERLAYISIPTCH.4,0) 
PROGRAM SIBTCH 

SUfcROUT INC S I B T C H 
VERSION 3 . 1 

COMMON/COROER/NSI M.NOV,NOP 
C 0 M M 0 N / C P R 0 V / D U M 1 1 8 ) , A M O O E , D U M 2 1 1 5 ) 
CCUMON / C X / X I 1 ) / C X D 0 T / X 0 0 T I 1 ) / C I N T / I N T I 1 ) / C X I C / X I C I I ) 
CCMHON / C N T R L S / A N T Y " E , I P R I N T , I M 0 0 F , E R R 0 R I 1 ) 
COMMON / C S I « U L / I P R I N , I P R A T E , I OUT,NPTS,NPTMAX . I N D M A X , T I N C , T M A X 

1 . I N D E X , I P L O T , I D E N T ( I ) 
C r M " O N / C P r c I N T / P R T N A » l 1 <~) ,LPRT 11 C ) / C D I FS / JST A RT ,K I N I T , TP 
D O U l ' i r P F r C T S I O N T O E N T , P T I T L E , P L O T I D , P R T N A H . N V A R 
C P M M O N / C T I M E / T I M E / E R M F S S / I F A T A L , I E R R 
COMMON /CWORK/ P S P L Y ! 1 ) 
COMMON / C S C A L E / SCAl E I 5 , 1 , 6 ) , N V A R i 5 , 2 , 6 ) , N P L T S 1 6 ) 
COMMON / C P L O T S / I N D P L T , I N P W R , I OPT I 3 0 ) , P L 0 T I D I 5 ) , P T I T L E ! 8 ) , 

♦ IPOPT I I C ) 
DIMENSION I V A R ! 5 , 2 , 6 ) . I V R C O D ! 31 I 
DIMENSION V T C 0 0 I 3 1 ) 
DATA U U K / 6 H 
IMODE=AMOnE 
1 P L C T = 1 
ICOUNT=C 
DO 5 1 = 1 , 3 1 

5 V R C O D d ) = 0 . 0 
I C P T ( ' ) = I P L K 
I 0 P T 1 4 ) = I B L K 
C A I L T T T I M I 1 0 P T I 3 I ) 
I C r  T l 7 ) = ! 0 P T ( 2 ) « l 
WTI Tt(6, 7708) I PRATE,I OUT,IMOOE,TINC,TMAX,PTITLE,(IOPT11),1=2,4) 

2 7 i*8 Fcr.'AT(45X,41H/#/*/*/ SIMULATION ANALYSIS /*/*/*/ //20X, 
1 11HPP1NT RATE = ,I3,3X , 1 3HDISPlAY RATE = ,I3,3X, 5HH0DE = , 
2 T J , 3 * , 5HTINC = , G12.5.3X, SHTMAX=, G12.51/26X,8 A 1C// 
3 15X,'CASF NO.'.H ,27X,?A12/) 
IP0UT = I0UT* TPPATE 
I P R C M r P 
D D E X = l 
i sr T = c 
I F ( INPPLT . E Q . 0 ) GO TO 67 

C 
c 
c 
c 
c 
c 

F I N D COPE NUMBERS FOR THIS S I M U L A T I O N . 

NVAR  PARAMETER NAMES FOR EACH PLOT 
IVAR  POINTERS INTO IVRCOD FOR EACH PARAMETER 

IVRCOO  UNIQUE COOf HUMrC^S USED I N T H I S S I M U L A T I O N 

OOOOOO 
COOCOO 
OOOOOO 
COOOOC 
CCCOOO 
POCCOO 
COOCCO 
cooooo 
cooooo 
cooroo 
cccooc 
1'OuOOC 
iconic 
cooooo 
OOOOCO 
cooooo 
ococoo 
COOCCO 
LOCPCO 
OOOCOO 
COOOOC 
OOOCOO 
C00C06 
000010 
loorn 
C0CC14 
C0CO15 
C 0 C 0 1 7 
1 C 0 0 2 0 
0 0 0 0 2 3 
0 ^ 0 0 2 6 
CCGC4b 
C0CC46 
C0CO46 
C 0 0 0 4 6 
CCO046 
COCOSl 
CC0C52 
0 0 0 0 5 4 
CC0155 
0 0 0 U 5 5 
1 C 0 0 5 5 
C 0 0 0 5 5 
recess 
3 0 0 0 5 5 
OOOC 5 



VJ* 
o 

c> 
oo 
J> 
o 
!—• 
00 
o 
I 
oo 

00154 
30156 
C 0 D 7 
10163 
10161 
C0164 
c 0165 
.0167 
0170 

CC 173 
00174 
CC 175 
0 C 1 7 6 
00*31 
0C. J3 
OC204 
C 2 3 5 
0C1J7 
C0213 
DC.11 
00212 
0 0 213 
00216 
10 2 2 J 
CC221 
C0272 
0C224 
0P725 
Crl26 
00 22 7 
C0231 
00233 
PC233 
0 3 2 3 3 
01233 
CC234 
002 37 
00240 
CC242 
U 0 2 4 3 
CC243 
0C244 
00245 
CO24 5 
00246 
0C747 
CC251 
00253 
0L256 
00257 
C0261 
0C264 
10264 
00264 
" " J4 

"•5 
!>6 

47* 
4 P* 
49* 
5 » 
51* 
52* 
53* 
51* 
55* 
50* 
5 7* 
58* 
59* 
6 0* 
61 * 
(2* 
63* 
64 ♦ 
65* 
66* 
67* 
68* 
69* 
7' ♦ 
71* 
77* 
73* 
74* 
75* 
76* 
77* 
in* 
70* 
PC* 
61* 
E7* 
83* 
84* 
85* 
86* 
8 7» 
P <* » 
89* 
°C» 
91* 
92* 
93* 
94 ♦ 
9 j« 
96* 
97* 
98* 
99* 
luC* 
101* 
lo2» 
1J3* 

NC0DES = 1 
NDISP = 0 
1VRC0OI1) = 0 
00 65 J=l,6 
IMAX = NPLTSIJ) 
IT I IMAX .CO. 0 
NPISP = J 
00 60 1=1.IMAX 
CALL roOGCN INVARI 

10 CALL COOGEN INVARI 
20 CCNTDL.1" 

PO 10 K:l,NC0DES 
IT ( IVRCODIK) ,NC 
IVARII,1,J) = K 
GO TO 40 

30 CONTINUE 
r ' c o n c = N C O D E S ♦ l 
i v R C o n ( N C O o E s ) = i v i 
1 V A R I T . l , J ) = NCODES 

40 CONTINUE 
DO 5 1 K = l , N C O D E S 
I F ( I V R C O I ( K ) . N E . I V 2 
I V A R ( I , 7 , J ) = K 
GO TO oO 

50 C O M D U E 
NfOOES = NCODES ♦ 1 
IV IcCOfKNCODFS) = I V ? 
1 V A P ( I , 7 , J ) = NCODES 

60 CON T D U E 
65 CPN 1 DUE 
67 CONTDUE 

I N I T I A L I Z E FOR S I M U L A T I O N 

C 

) GO TO 6 5 

I , 1 , J ) , 0 , 1 V I , 4 1 0 ) 
I , 2 , J ) , 3 , 1 V 2 , 4 2 0 ) 

I V I ) GO TO 30 

) GO TO 5 0 

DO 73 I = 1 , N S I M 
X I I ) = X I C ( I ) 

7 0 X P 0 T ( T ) = 1 . 
JSTART=0 
K I N ! T = 0 

TURN ON ERROR MESSAGES I N MODEL 
I r R R = l 
CALl rCMOITIME,TM»X,ISET) 

TURN OFF ERROR HESSA6ES IN MODEL 
U P R = r 
IFIIPriN.GT.OlCALL LPRINTIIPSIN.TIME) 
IF ( INOPLT .EQ. 0 ) CO TO 77 
00 75 K = l,NCODES 
CALL VAPCUT (IVRCOD IK ) .VRCOOIK)) 

75 CONTDUE 
Uf I TE (75) VRCOD 

77 CONTDUE 

INCREMENT COUNTERS AND SAVE PARAMETER VALUES IF REQUIREO. 

80 CALL STEP1(TIME,TINC) 
] ( " O U M = I C 0 U H T » 1 

C00055 
000C57 
CG0C60 
C01C61 
000065 
00o375 
C00C77 
03C101 
C0C133 
C C 1 1 2 
ICC 123 
1011 33 
000133 
LOc.137 
000142 
100144 
GP014 7 
C00147 
CP01S3 
C0G155 
CCC157 
G00157 
100163 
001166 
C0G170 
CC0173 
C0C173 
C0C177 
lCc.201 
C00212 
C0C712 
CPC712 
G0C212 
C3C212 
030712 
0C3212 
000221 
00C222 
C00224 
000225 
CC0725 
0CC27 6 
LCC23C 
C00230 
CCJ235 
000236 
10C245 
CPc252 
C0u252 
CiPC2t2 
CCc?b2 
C00772 
C0C272 
C01272 
C0C272 
00C272 
P0C275 



CO 
o 
OO 
J > 
2 0 0 2 6 7 1 0 4 * 1 P R C N T = I P R C N T * 1 C 0 0 3 0 0 
CO 0 0 2 7 0 1 0 5 * I F I 7 C C U N T . L T . I 0 U T ) GO TO 1 3 0 C 0 0 3 0 3 
^ 0 0 2 7 2 1 0 6 * l r 0 U N T = 3 0 0 0 3 0 6 
oo C C 2 7 3 1 C 7 * I F I INDPLT . E 0 . 0 ) GO TO 1 0 5 OOC307 

I N D E X = I N D E X » 1 C 0 0 3 1 3 
DO 13C K = l , N C O D E S COC321 
CALL VARPUT 11VRC00 IK ) , V R C O O I K ) ) COC321 

1 0 0 CONTINUE 0 0 1 3 3 1 
WRITE ( 2 5 ) VRCOD C 0 C 3 3 1 

105 CONTINUE 0 C C 3 1 1 
I F ( I P R C N I . L T . I P O U T ) GO TO 130 C C 1 3 H 
i P R r N i = n o o c 3 i 4 
I F ( TPRTN . G T . 0 ) CALL LPR1NT I I P R I N . T I M E ) C C L 3 1 5 

C GO TO 130 C 0 C 3 1 5 
C 110 CONTINUE C O u 3 1 5 
C WHITE ( 6 , 1 2 0 ) C 0 0 3 1 5 
C 120 r c r . H A I I / / / 1 H , 101 1 H * ) . 7 H W A R N I N G , 1 0 I 1 H * ) , 6 6 H THE NUMBER OF DATA P CP031S 
C « 0 ] N T S EXCEEDS A V A I L A B L E STORAGE FOR ONE R U N . . 2 0 I 1 H * ) / / 0CU31S 
C ♦ 7 P X . 4 0 H DIE OATA TO T H I S POINT W I L L BE PLOT T E D . / / / ) POC34S 
C INDEX = JNDFX  1 C 0 1 3 1 5 

c.01345 
C 0 0 3 5 S 

GO TO 80 1 0 0 3 5 5 
0 0 0 3 6 1 
C C 0 3 6 1 
101 ,366 
C 0 0 3 6 6 
0 C C 3 6 6 
00 0 36 6 

I F I INDPLT . E Q . 0 ) GO TO ZOO 0 0 0 3 6 6 
I C P T ( l ) = 2 1 C C 3 7 1 
I O P T ( b ) = NOISP 0 0 C 3 7 6 
n r 1 5 ' 1 = 1 , N O I S P C O O l O l 
I P P T ( f « T ) = N P L T S I I ) C 0 0 1 C 1 

1 5 o C r r i T D ' l l E 0 0 C 1 C 6 
i r P T ( 1 2 ) = INDEX C 0 1 1 C 6 
I 0 P T U 3 ) = NCODES 1 C C H D 
I 0 P I I 1 1 ) = I P O P T I ? ) G 0 C 4 1 2 
I OPT ( 1 5 ) = n CPC4 1 4 
WRITE ( 2 6 ) T O P T . P L O T I D , P T I T L E C 0 C 4 1 5 
WPITE ( 2 6 ) S C A L E , N V A R , IVAR 0 0 0 4 3 2 
R T L I N T 2 5 00 04 4 7 
DO IP 1 1 = 1 , INDEX 0 0 0 4 5 4 
PCAii ( 2 5 ) iTRCOD C 0 0 4 5 4 
WPITE ( 2 6 ) VRCOD 0 0 C 4 6 2 

1 8 0 CONTINUE CO 0 4 7 2 
RTWINP 2 5 C 0 C 4 7 2 
D.CWR = 1 C 0 C 4 7 5 

2CO CCf. TD.'UE CCC5 3 4 
END £ S I B T C H * * * * » * * « * « * * * * « * * * * # # « * 0 0 0 5 3 4 

KM 

0 0 2 6 7 
0 0 2 7 0 
0 0 2 7 2 
C C 2 7 3 
1 C 2 7 5 
0 0 2 7 6 
0 0 3 3 1 
0 P 3 3 2 
0 1 314 
3 0 3 0 7 
c C 3 1 3 
CC312 
0 0 3 1 3 
CC313 
0 0 3 1 3 
V 1 3 1 3 
0 0 3 1 3 
n

C 3 1 3 
CC313 
1 0 3 1 3 
0 0 3 1 3 
' , 0 3 1 5 
 0 3 1 6 
0 0 3 2 3 
1 P I 2 1 
0 0 32 3 
CC323 
C C i 2 3 
C 0 3 2 3 
CC324 
CC326 
CC327 
CO 333 
C C 3 3 3 
0 0 331 
0 0 3 3 6 
C 0 3 3 7 
1 C 3 1 0 
0 0 3 4 1 
CC342 
30 34 7 
r C 3 5 4 
1 0 355 
0 1 3 6 0 
0 0 3 6 3 
00 366 
T C 3 7 3 
OC371 
OC372 
0 0 3 7 3 

1 0 4 * 
1 0 5 * 
1 0 6 * 
1 C 7 * 
1 0 8 * 
1 0 " * 
11C* 
1 1 1 * 
1 1 2 * 
1 1 3 * 
1 1 4 * 
1 1 5 * 
l i t * 
11 7* 
1 1 1 * 
119* " 
1 2 2 * 
1 2 1 * 
1 2 7 * 
1 7 3 * 
1 2 4 * 
1 7 5 * 
1 2 6 * 
1 2 7 * 
1 2 8 * 
1 ? ' , * 
1 3 1 * 
1 3 1 * 
1 3 7 * 
1 3 3 * 
1 3 4 * 
1 3 ' , * 
13 ' « 
1 3 7 * 
1 3 8 * 
1 3 0 * 
1 4  ' * 
I l l * 
1 4 2 * 
1 1 3 * 
1 1 4 * 
14 5 » 
1 1 6 * 
1 1 7 * 
1 1 8 * 
1 1 9 * 
I S C * 
1 5 1 * 
1 5 7 * 
1 5 3 * 

C 
130 

140 

294 1 
C 
C 
C 

GO 10 14 j 
CCNTD'UC 
D ( T IMC . L T . TMAX 

CPNT D U E 
WPITE ( 6 , 7 9 1 1 ) 
F O R M A T ! / / / / / ) 

WPITE PLOT D A T A . 

 • O O C O l ) 



to 
SURROUTINE STEPl ENTRY POINT 003162 

CO 
O 
OO 

STORAGE USFO C O D E I l ) P 0 C 2 C 6 ; D A T A I O ) 0 0 0 0 3 5 ; BLANK C 0 M M 0 N I 2 ) 0 0 0 0 0 0 

COMMON ULOCKS 

□ 0C3 C C P E R C00P33 
0 0 04 CX 00 0 P 0 1 
0 0 0 5 r x n o T c o o o s i 
0 0 0 6 C N D L S C n O

n
3 4 

3 0 0 7 CUOKK C P C 0 1 
0 0 1 0 CUORKN C P C 1 0 
0 0 1 1 C I I M E C 0 0 3 0 1 
0012 CSDIUL cnocio 
3313 CNArEX OCOCOl 
0014 CODS 000003 

EXTERNAL RrTERCNCES IBLOCK, NAME) 

0015 
0016 
0017 
0020 
0071 
0072 

ro
i,
o 

NEPR24 
NU0U4 
M 0 1 4 
NI074 
NERR34 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAMC) 
00C036 117G 
000100* 60CL 
000000 1 
000001 KINIT 
000000 NN 
000004 N4 
000007 TMAX 

00100 1* CSTEP1 OOOOCC 

0001 
COOl 
0012 
3c 06 
00C3 
0010 
OP10 
00C5 

I 
R 

0CPC14 
0CC070 
COPOOO 
C'cOCOl 
ocr.ooi 
000102 
CCC1C7 
CC3C00 

100L 
SOOL 
CUM 
IPRINT 
MOV 
N? 
N7 
XOOT 

OOCO 
01C1 
c:o6 
0014 
0013 
0010 
CPU 

00C302 
000072 
0CP303 
OOOOOO 

[ 000003 
000003 
OOOOOO 

101 F 
535L 
ERROR 
JSTART 
NAMEX 
N3 
TIM 

0001 
0001 
0000 
0014 
0010 
0010 
0012 

I 
I 

R 

OOCl 
0007 
0000 
0006 
0003 
0010 
0014 

R 
I 
I 
R 

000116 
OOOCOO 
000074 
0OOC02 
OOOOCO 
OCOOOS 
000C02 

144G 
A 
INJP4 
MOOE 
NSIM 
NS 
TP 

OCOl 
COCO 
0C16 
0003 
CC10 
0010 
0C34 

R 

R 

C0C143 
COOCOl 
cooooo 
C0PCC2 
COCOOl 
CC0G06 
COOOCO 

1546 
DTZ 
INSTR 
MOP 
Nl 
N6 
X 

g 101C1 2* SURROUTINE STEPl I TIME .TINC) OOOOOO 
(« ..C101 3* C VERSION 4. REVISFD SEPT 17 1976 COOCOC 
g 1C101 4* C PURPOSE CALL INTEGRATION SCHEME SELECTED BY MOOE VARIABLE OOCCOO 
I C31C1 5* C CALL SEOUENCE TIME  CURRENT TIME COOCCO 
w 03101 t* C TINC  TIME STEP TO BE TAKEN TO NEXT REPORT INTERVAL OCCCOC 

CClOl 7* C OCSICNrD bY J.D. BURROUCIIS TCP 1974 '"OCCCC 
00103 6* C0MM0N/C0RDER/NSIM,MCV,M0P/CX/XI1)/CXOOT/XDCTI1) CCCOOO 
00104 "♦ COMHON/CNTRLS/lNSTR,IPPINT,K0DE.ER10RI1) CCCOOO 
C0135 10* rCMMON/CWORK/A( 1 )/Cu09KN/NN,<l 1,N2,N3,N4 ,N5,N6,N7 COOCOO 



CO 
o 
co 
O 0C106 11* CCMMON/CTIME/TIM/CSIMUL/DUMI7),TMAX/CNAHEX/NAMEXII) GOCOOO 
•• 00107 12* C0MMON/COIFS/JSTART,KINIT,TP COCOOO 
§ CC107 13* C ================ SET NE<T PRINT TIME 000D0C 
' 00110 11* TP=TIME*TINC COCCCC 
0 0 C0111 15* GO TO 600 C0C0C2 

"0112 •DIAGNOSTIC* CONTROL CAN NEVER REACH THE NEXT STATEMENT 
10112 16* 5 GO TOI5CC.100,600).MODE 000003 
C0112 17* C ======================= NRKVS INTEGRATOR ===================== 0OGOO3 
CC112 IP* C 100 CALL 0VERLAYI5HNRKVS,1,1,6HRECALL) 101103 
00113 19* 100 CNT1NUE 000014 
CG111 20* IF ITIHE.GT .TMAX) WRITEI6,1D1) 11,NAMEX 11),A IN7*I1),1=1,NSIM) G0C014 
CC125 21* 101 r0RMATI//l7X,'INTEGRATOR STEP SIZE LIMITING COUNTS'/ G0001S 
C0125 22* 1 51 14 ,1X,A8,2H= ,G11.5)) L00045 
CC126 23* KINIT= 1 000045 
30127 24* IFIMOnL .EQ. 1 .AND.TIME .LT.TP. COCODGO TO 505 000047 
C0131 2'* RETUPN ' ' ' 001064 
00131 26* C START GEAP INTEGRAIION WITH INITIAL CALL TO NRKVS c0lCb4 
00132 2 7* 500 IF IKINIT.CO.0) GO TO 100 00007G 
CD132 28* C ===================== GEAR INTEGRATOR ====================== C3CC7G 
0C132 29* C505 CALl 0VERLAY16HN0NSIM ,1,2,6HRECALL) C0CC70 
C0134 31* 505 CONTINUE C21C72 
00135 31* IF (KINIT.NF.O) RETURN CCC072 
30137 3.'* GO TO 100 001076 
CC137 33* C ================= FIXED STCP* INTEGRATOR =================== C00076 
L0143 34* 600 0T2=TTNC*.5 C00100 
C0141 35* KINITri C0C1C2 
00142 3b* CALL CQM.OITIME.TINCO) 0001C4 
C0143 37* 00 601 I=1,NSIM L01111 
30146 38* All > = X(I )«0T2*X00T(I) CCOllb 
CC147 39* 601 XII )=XII )*TINC*XD0TII ) CCC121 
10151 41* TIME=TIME*TINC 00C126 
CC152 41* CALL FOMO11IME,TINC ,0) 000131 
00153 42* 00 CO? I=1,NSIH GC0136 
D01S6 43* 60Z XII )=AII)'0T2*XD0TII) 000143 
10160 44* RETURN L 0 C H 7 
00161 45* END a STEPl ♦♦*♦«*♦♦*•*♦♦•♦•♦*••*♦♦ 003705 

8 



\M 

SUBROUTINE TAB IN ENTRY POINT 000666 

STORAGE USED CODEIl) C00710; DATAIO C00Z45; PLANK COMMONIZ) 000000 

COMMON PLOCKS 

0003 CIO 000003 
0004 CCOMM 0C0OZ3 

EXTERNAL REFER 

0305 
0006 
0307 
3310 
C311 
3012 
0313 
0014 
0015 
J016 
0017 
0020 
0021 

NXTPH 
NU"ERC 
BCPREL 
LC"FH 
STPM.OV 
KOMSTR 
NWTU4 
►1)0 24 
NRPU4 
NI034 
NEPR24 
M 0 1 4 
Nt PR34 

I B L O C K , NAHE) 

STORAGC ASSIGNMENT I B L O C K , T Y P E , R E L A T I V E L O C A T I O N , NAME) 

CO 
O 
OO 

J > 
O 
►—• 
CO 
o 
I 

oo 

0301 
00C3 
OCOl 
OCOl 
0301 
3CC1 
0001 
0013 
COOl 
OOcO 
0P10 
0213 
30C0 
0000 

I 

I 
I 
0 

C0C021 
GCCC2S 
CG011S 
COC223 
Cirt36 
100341 
C0"440 
G10142 
C0P601 
C1CC35 
cC22cl 
000.21 
11CG37 
CCOOl 

10L 
110 IF 
160L 
3P00L 
353G 
6C0OL 
6100L 
6201F 
6570L 
HTAPLE 
INJPi 
11M 
NX 
TADN 

0001 
0001 
G01C 
ore l 
oroi 
C01 
coo 
n-oi 
O'IOO 
o
r
oo 

0003 
0100 
Cri3 
cron 

I 
I 
I 
I 
R 

000032 
C00345 
000323 
rC0247 
CO0 306 
000374 
000124 
000553 
0002C0 
000072 
nOCJ^O 
COtiOlS 
n
30016 
00001 3 

1001 
120L 
23F 
302PL 
40LPL 
6C2CL 
6 1 0 1 F 
6 30CL 
6531F 
1 
IPC AD 
LPK 
NXMAX 
VALUE 

OCOl 
0001 
0001 
0001 
0001 
oor.o 
0 C 3 
3300 
0001 
DOC 3 
OCOO 
OCOC 
3000 

COC130 
000066 
00C200 
00C252 
00P314 
000135 
003134 
030161 
03P646 
000102 

I 03C020 
I POP300 
I 030013 

10 00L 
12 2L 
2 OOCL 
334CL 
402CL 
6021F 
61 ilF 
6301F 
654 CL 
1D1AG 
IT Ab 
MAX 
NZ 

OCOO 
0001 
oroi 
0000 
0001 
0003 
OOCl 
OCOl 
OOCO 
0C04 
0003 
COOO 
ocoo 

D 
I 
I 
I 
I 

000024 
000074 
000434 
000045 
000330 
030111 
00C503 
001561 
OOCC03 
000022 
00L011 
000C11 
000017 

101F 
130L 
26 5 G 
3041F 
4040L 
6031F 
6140L 
61 CCL 
PLNK 
INDr X 
1WRITT 
Moor 
N7MAX 

0 001 
0001 
0CG1 
COCI 
OCOl 
oiro 
0001 
OCOl 
OCOl 
00_0 
0012 
OLCO 
OOul 

D 
I 
I 
I 
0 

C00171 
C00105 
CU0165 
C00517 
CO 0332 
CU0121 
000535 
000577 
100300 
CCOOl2 
C3PG01 
CCP011 
000023 

110CL 
14CL 
300G 
313G 
5C1CL 
6C41F 
62CCL 
650CL 
CARD 
D.DEXS 
KOMSTR 
NT A0 

PHRS 

J C 1 0 0 1 * C T A " I H 
i . 0 1 0 1 2 * SUBROUTINE TABI N I T AP , T APNAM.M AXD1 H ,LOCT AB ,N0 TAB ) 
3 0 1 0 1 3* C VERSION 2 . 1 REVISED JAN 7 1 9 7 6 
f 4 * C PURPOSE PROVIDE FREE F I E L D REAO OF TABULAR DATA FOR E I T H E R 

E* C S I N C I E OR n O I T l E T A M E I P O K U ^ S 

C00016 
C0C016 
101016 
030016 
[00' 16 



CO 
oo 
-Ci 
CD 
}-* 00101 6* C CALL SEQUENCE TAB - ARRAY INTO WHITH OATA WILL BE L0A0E0 CC0016 
§ 00101 7* C TABNAM - ARRAY OF ALLOWABLE TABLE NAMES 0CC016 
I 0101 8* C MAXOI" - ARPAY OF MAX. DIMENSIONS FOR TABLES C10016 
0 0 -0101 9* C LOCTAB - ARRAY OF TAPLE LOCATIONS IN ARRAY TAB CCcC16 

10101 10* C NOTAB - NO. OT 1AULES TN MOOEL C00C16 
CClOl 11* C METHOD TABLE DtSCRTPTION IS TN THE FOLLOWING FORMAT 001016 
10131 12* C CARD 1 TABLE STATIC NAMFH NX NZ LOuOlb 
10101 13* C CARD 2* S F C O N P A R Y D O E PENDENT VARIAPLE TABLE C0CC16 
1C101 14* C CARD 3* PRIMARY INDFPFNPENT VA^IADLF TAflE COCClb 
CP1Q1 15* C CARD 4* DEPENDENT VARTATlE TAPLE L01C16 
CGIGI lo* C *t)SE AS MANY CARDS AS DESIRED. MUST STAPT TAULE WITH 000016 
.10101 1 1* C A NEW CARD. MUST GIVE N2.NX, AND NX»N7 POINTS RESPECTIVELY OO0CI6 
00121 It* C IN EACH TA1LF. CC0016 
.0101 19* C NX - NO. OF POINTS IN PI'lMARY IND. VAR. TABLE C00016 
TC131 20* C N7 - NO. Or POINTS IN SECONDARY IND. VAR. T API E C0C016 
COlOl 21* C DATA ITEMS ARE TREE riELD. ITEMS MUST BE SEPERATEO BY EITHER C0CP16 
10101 22* C 2 OR MOKE PI ANKS,COMMA .EOUALS, OR LEFT OR RIGHT PARENTHESIS C00C16 
C01J3 23* CCMMCN/CIO/IREAD.IWRITE,IOIAG CC0016 
0C134 24* C0MMON/CCOMM/CAROI8),PHRS,INDEX CC1016 
0C105 25* DIMCNS10N 1 AB I 1 ) , T ATiN AM ( 1 ) ,MA XO IM (1 ) ,LOC T AB I 1) C0C016 
C0106 26* OOUPLF PRECISION T API, AM, CA RD, PHRS , T ABN C0CP16 
00107 27* OCUiar PRECISION "LNK/17H CP0016 
-0111 2F» DOUBLE PRECISION HTALlE/12HTABLE OOcGlb 
CC113 29* TAfruliLNK C01016 
00114 31* 10 NX=C C3C121 
3C115 31* NZ=0 C30C21 
0011b 37* MPDE=0 C00C22 
30117 33* WRITE IIWRITE ,20) CT0C23 
10121 31* 20 rCPMATI////) COOO3 0 
CG122 35* GO TO 12? LO0C3C 
10122 3b* C > REAO OATA CARD C0C03C 
C0123 37* ICO READ! IREAD,101,END=6520)CARO COC.032 
.0126 3f* 101 FCRMA1I0A1C) C0oC42 
00126 39* C > SET CHAPACTER INDEX C0C142 
C0127 4C* INDEX=1 C0Cu42 
0C127 41* C > LOCATE NEXT PHRASE CPC042 
00130 42* 120 INOEX'iINDEX 00jC45 
0C131 43* CALL N X TPH I CARD , TN'DF X .PHRS > CCL046 
00131 44* C > TEST FOR BLANK PHRASE L C L C 4 6 
10132 45* IFIPHRS.EO.PLNKIGO TO ICC 0013^3 
DC132 46* C > irST OPERATING MOPE LCdCS3 
CC134 47* IFIMOOC.ME.P1G0 TO 130 CCL156 
00134 48* C === = = == = = = = = = = = = = = = = = = = = = MOOE=0 == CHECK FOR ST ABLER 10CC56 
CC136 49* C.'LL VUMTRC (PllRS.4122) 100C60 
00137 SC* GO TO 100 CCOOtl 
10140 51* 122 IFIPHRS.NE.HTABLE)G0 TO 65J0 10L366 
00142 5?* MrOF=l GPc07C 
0C143 53* GO TO 12J C0CC72 
CC141 54* 130 IT COPE .GT. 1 )G0 TO 140 LCCC74 
C0144 55* C ========================= M00E=1 == STORE TABLE NAME 10LC71 
10116 56* CALL MUMCRCIPHRS,J 160 ) C00O77 
1C116 57* C > NUMERIC PHRS 101277 

V» 10147 56* GO TO 63-C L01103 
LC147 59* C > CONVERT BCD TO REAL 101103 
00147 63* C === = = == = = == = = = = = = = = = = = = = = MODE .GT. 1 0001 o3 
LC153 61* 140 CALL NUMCRCIPHRS,462C0) 0CQ1U5 
fOlSl 62* CAIL PCDlTl IVALUF,PHR' ) CP.MIC 

KM 



KM 
Ok 

CO 
o 
oo 
Pi 
o 
I—» 
CO 
o 
i 
oo 

20151 63* C > BRANCH TO TASK INDICATED BY MODE 
00152 64* 160 GO TO I 1000,2300,3000 ,4000,5330,6000),MOOE 
CC152 65* C ========================= M0DE=1 == STOPE TABLE NAME 
3C153 66* 1000 CALl LCMPIII PH"S , TA BNAM ,N0T AB, 1 ,NT A9 ) 
C0154 67* JT (0.TAI, .LE . ?>G0 TO 1 1 CC 
0C154 6P* C > STARTING LOCATION FOR TABLE DATA 
00156 69* LCK=LOCTAP(NTAB) 
oG156 7C« C > LAST WORD ADDRESS FOR TABLE DATA 
~0157 71* MAX=MAX01MINTAU)'LOKl 
CC160 72* CALL S1PMOV (PHRS,1 ,6,TAB(L0K) ,1 ) 
f.Clc) 73* MPPC='> 
CC16? 74* CC TO 130 
1C163 75* 1100 URIT[ (IURITr ,1101 )PHRS 
COlbb 76* 1101 FORMAK17H **♦ WARNING *•• ,A10, 
C0166 77* 1'IS NOT A VALID TADLE NAME FDR THIS MODEL. DATA WILL BE IGNORED') 
20167 7P* 00 TO 10 
1C167 79* C ========================= M00E=2 == STORE NO. POINTS IN PRI. INO. TABL 
0C170 PC* 2000 TAP(LPK«1>=VALUE 
0,0171 61* NXMAXrvALUE 
Or 172 82* M,rDC = i 
00173 83* C/iLl NXTFHICARD,INDEX,PHRS) 
C 1 7 4 P4* CO TO 143 
00174 85* C ======================== M0DE=3 == STORE NO. POINTS IN SEC. IND. TABLE 
10175 86* 3000 LrK:L°K«2 
CC176 87* TAB(LOK)=VALUE 
10177 OC* N7MAX=VALUE 
00177 P9» C > TEST IF THERE IS A SECONDAY INDEPENDENT VAR. TABLE 
CO.00 9'* IF(N?MAX.LE.1) GO TO 3020 
C1202 91* MOUE=4 
0 0 2 0 3 9 2 * GO TO 3 0 4 0 
0 C 2 1 4 9 3 * 3 0 2 0 T D E = 5 
CC.25 9 4 * »I7MAX=0 
0 C 2 . 6 9 5 * 3 0 4 0 I T A ^ r L O K 
OC207 9 6 * I T ( L O K « N X M A X « N 7 M A X * N X M A X * M A X 0 I 1 . N Z M A X ) . L E . H A X ) G 0 TO ICO 
O C l l 9 7 * L IM = MAX0IMI N T A B 1  3 
CC212 9 8 * WF.ITE I I W R I T E , 3 0 4 1 )NXMAX,NZMAX , L I M 
CC217 9 9 * 304 1 r O H M A T ( 1 7 l l ♦ * * WAPNING * * * , 1 4 , ' PRIMARY AND ' , 1 4 , 
1 C 2 1 7 1 C 1 * 1 ' SECONDARY INDEPENDENT V A R I A P L F POINTS EXCECDS THE ' , 
0 0 2 1 7 1 0 1 * 2 1 4 , ' WOPO STORACE L I M I T FOR T H E ' / Z I X , 
0 0 2 1 7 1 0 2 * 3 ' F O L L P O I N C T A B L E . SOME DATA WILL BE L O S T . ' / ) 
0 0 72 0 1 0 3 * O 0 T O 1 0 C 
00220 ini» C :r:::r:::::::::: M0Dr=4 == STORE SECONDARY IND. VAR. TABLE 
01721 105* 4000 N7 = N/M 
00722 let* IF(N7.CT.NZMAXIGO TO 4040 
0C224 117* 1020 1TAB = TTAE«1 
CC224 1CP* C > LIMIT DATA TO TAB ARRAY MAX. 
00225 139* D(ITAb.LE.MAX1TAR(1TAB)=VALUE 
OC227 113* GO TO 123 
0 0230 111* 4 04 0 M0OC=5 
CC.233 112* C === = = = = = = = = = = = = === = = = = = H00E=5 == STORE PRI. IND. VAR. TABLE 
0C2 31 113* 500 0 NX=NX*1 
CE232 111* IT(NX .LE.NXHAX)G0 TO 1020 
0 0231 I D * MODE =6 
00235 116* NX=C 
CC236 117* N7=C 
00236 H P * C ======================= M0DE=6 == STORE DEPENDENT VAR. TA8LE 
00237 119* 6000 1TAF'=ITAB«1 

C 0 0 1 1 0 
CCC115 
C 0 0 1 1 5 
o n o i 3 0 
C C c l 3 6 
OCOl36 
COOH 1 
r C C 1 4 l 
CC014 5 
CP1152 
CC0165 
C 0 0 1 6 7 
incwi 
130176 
CC0176 
00C176 
000176 
000700 
C 0 C 1 3 
C0C712 
CCC714 
0017? 1 
00022 1 
C0C223 
001225 
0CC231 
CCC231 
001710 
CC1713 
C0L715 
C0C717 
CC17SC 
C01752 
CC1253 
001267 
C C 2 7 1 
001331 
C00301 
000311 
CCC301 
CC1311 
CC03C4 
P013C6 
CCC31C 
00C3! 1 
10u314 
G00316 
C0C326 
C03330 
0C033G 
00c3 32 
000334 
000337 
L0C311 
C0C312 
000342 
000344 



I 
oo 

O 0 0 2 4 0 1 2 0 * I F ( I T A B . L E . M A X ) T A P I I T A B ) = V A L U E 0 0 0 3 4 6 
f > 0 0 2 4 2 1 2 1 * NX=NX*1 0 0 0 3 5 6 
j > C C 2 4 3 1 2 2 * I F ( N ' X . L T . N X H A X ) G O TO 1 2 0 C 0 C 3 6 1 
° 0 0 2 4 5 1 2 3 * NX=C C 0 0 3 6 4 
00 GC246 1 2 4 * N7=N2«1 0 0 C 3 6 S 
O 0 C 2 4 7 1 2 5 * I F ( r 2 . L T . N Z M A X ) G 0 TO ) 2 0 COC370 

0 0 2 4 7 1 2 6 * C > TAPLE READ TN COMPLETE  P R I N T 0CC37C 
0 0 2 5 1 1 2 7 * 6 C 2 0 WRITE ( 1 W R I T E , 6 C 2 1 ) T A B ( L 0 K  2 ) 0 0 0 3 7 4 
C 0 2 5 4 1 2 P * 6 0 2 1 F O R M A T ( ? 3 X , ' T A D L E ' , A 6 / ) C 0 C 1 0 4 
0 C 2 5 4 1 2 9 * C > TTST I F THERE ARF 2 INDEPENDENT V A R . 0 0 0 4 0 4 
0 0 2 5 5 1 3 3 * I F ( N 7 » ' A X . L E . 0 ) G O TO 6 1 3 0 C 0 L 4 3 1 
0 C 2 5 7 1 3 1 * WPITL ( I W R I T F , 6 J 3 1 ) CC14G7 
0 C 2 6 1 1 3 2 * 6 0 3 1 FOR M A T ( 1 ' X , ' S E C O N D A R Y INDEPENDENT VARIARLC T A B L E * / ) P P L 4 1 4 
0C'2b2 1 3 3 * ITAFJ = L0K C O O l l l 
0 1 2 6 3 1 3 1 * WRITf ( 1 U P I T E , 6 0 4 1 ) I TAB 11TAB + I ) , 1 = 1 , N Z M A X ) C 0 C 1 2 0 
0 C 2 7 1 1 3 5 * 6 0 1 1 FORMAT! 1 C I 3 X . G 1 0 . 4 ) ) C0c.44C 
0 C 2 7 2 1 3 b * 6 1 C 0 WPITX ( I U K I D , 6 1 0 1 T C 0 0 4 4 C 
CC274 1 3 7 * 6 1 0 1 F O R M A T I / 1 r x , ' P R I M A R Y INDEPENDENT V A R I A B L E T A B L E ' / ) 0 0 0 4 4 4 
C 0 2 7 5 1 3 1 * I T A P = I O K » N 2 " A x C C 0 4 4 4 
00.276 1 3 9 * WRITE I I W R I T T , 6 0 4 1 1 I T A B I I T A B * I ) , I = 1 , N X M A X I 0 0 C 4 5 1 
0C3C4 J 4 C * I TAf>=| OK»NXMAX«MZMAX C 0 C 4 7 0 
0 C 3 1 5 1 1 1 * N7 = 0, C 0 0 4 7 1 
OCJOb 1 1 2 * U R l T l I I W R I T r , 6 1 2 1 > C0G47S 
U 0 3 1 0 1 1 3 * 6 1 2 1 F O F M A D / I P X , 'DEPENDENT VARIABLE T A B L E ' / ) C 0 c 5 0 3 
C 0 3 1 1 1 1 1 * 6 1 4 0 W R I T E ( I W R I T T , 6 0 4 1 ) ( T A B I I T A O * I ) , 1 = 1 , N X M A X ) COc503 
DP317 1 1 1 * N ? r N 7 » l ' . ' 00522 
OC323 1 1 6 * I F I H Z . G E . N Z M A X ) GO TO 6 1 0 0 C 0 0 5 2 S 
CCS22 1 1 7 * I TAP = IT A !> »NXM,AX CO 05 30 
G O 3 2 3 1 I P * GO TO 6 1 4 0 O P 0 5 3 3 
CC124 1 4 9 * 6 2 0 0 C O N T D U E C 0 0 5 3 5 
0 C 3 2 5 I S C * D I D F X r D J D E X S C P 0 ? 3 5 
CC326 1 5 1 * w r I T E ( I W R I T E . 6 2 0 1 ) C A R O 1 0 0 5 3 6 
0 C 3 3 1 1 5 2 * 6 2 0 1 F C R M A T I 5 I H « * * WARNING * ♦ * NONNUMERIC OATA ON T H I S C A R D — > , 8 A 1 0 C 0 0 5 4 6 
0 0 3 3 1 1 5 3 * 1 / 1 7 X , ' W I L L REAO NEXT T A B L E ' / ) P C 0 5 4 6 
CC332 1 5 4 * OP TO b 0 7 C C P 0 5 1 6 
0 0 3 3 3 1 5 5 * 6 3 0 0 W R I T t ( I U R I T E , 6 3 C I ) C A R O C0G5SC 
C 0 3 3 b 1 5 6 * 6 3 0 1 F O h M A T I I F I I » ♦ « WARNING * ♦ * NONALPHA NAME ON T H I S C A R D   > , C C 0 5 5 7 
00336 157* 1 8 « 1 1 / 1 7 X , ' W I L L IGNORE THIS C A R O ' / l . C0C5S7 
0 0 3 3 7 1 5 8 * GO TO 100 , C00557" 
c.1310 1 5 9 * 6 1 0 0 WRI TE ( I W R I T E . 2 0 ) " " C O C i t l 
3 C 3 1 2 I t . ) * NX = i 0 0 C 5 6 5 
CC313 1 6 1 * N ? = l C C 0 5 6 6 
C 0 3 1 4 1 6 7 * MCOt=0 1 0 0 5 6 7 
CC345 1 6 3 * WPITC ( l W R l T r , 2 0 ) CC0S70. 
CC347 1 6 4 * 00 TO 103 3 0 0 5 7 5 
0 0 3 5 0 ] 6 5 * 6 5 0 0 CONTINUE C 0 0 5 7 7 
OC351 1 6 6 * D.UF X r l N O E X S 0 C C 5 7 7 
0 0 3 5 1 1 6 7 ^ C —  > CHECK THAT ALL TABLES HAVE BEEN I N P U T 1POS77 
OC352 J t f * 6 5 2 0 (iP 6 5 4 0 1 = 1,NOTAB C C 0 6 0 1 
C 0 3 5 5 1 6 9 * L C K r l O C T A P I I ) 2 C 0 6 C 6 
P 0 3 5 6 171"* CAL l STRMOV t TAB ILOK >• 1 , 6 , T A B N , 1 > CCC617 
C 3 5 7 1 7 1 * I F IKO t 'STR I I A B N A M I I ) , 1 , 7 , TAB IL OK ) , 1 ) . E O . O ) G O TO 6 5 4 0 CCC622 
1 0 3 6 1 1 7 7 * WRITL I I U R 1 T E , 6 5 3 1 ) I A B N A M I I ) C 0 C 6 3 7 
1 0 3 6 4 1 7 3 * 6 5 3 1 F O R M A T I / / 3 5 H ♦ ♦ « WARNING ♦ » ♦ DATA FOR TABLE , A 6 , C 0 C 6 5 1 
0 C 3 6 4 1 7 4 * 1 * H A ' NOT I'EEN I N P U T ' / ) O0c,65C 

^ J 0 0 3 6 5 1 7 5 * 6 5 4 0 CONTD'UC C C L 6 5 0 
C 0 3 6 7 1 7 6 * PFTU' .N CPC65C 
C 0 3 7 0 1 7 7 * END d T A B I N * ♦ * » » * ♦ ♦ * * ♦ ♦ ♦ ♦ ♦ * ♦ * ♦ ♦ ♦ » ♦ ♦ ♦ ♦ » C 0 0 7 0 7 

KM 

I 



KM 
OB SUPROUTINE TITLE ENTRY POINT 000144 

STORAGE USED CODEIl) 000164 OATAIO) 000036; BLANK COMHONIZ) COOOOO 

EXTERNAL REFERENCES IBLOCK, NAME) 
ono3 r.CTT 
00C4 PUTT 
0CC5 ' NCPR34 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
0001 000126 10L 
0001 1110333 20L 
OOCO 0 CCC004 EOUAL 
OPOO I 000015 Jl 

OCOl 000005 112G 
Crci 000355 40L 
COOO I 000010 I 
OCOO I 000016 J2 

OCOl 000037 132G 
0000 0 OOOOCO BLNK 

- 0000 000022 INJPS 
0000 I 000017 K 

0001 000067 145G 
0000 D 000006 CHAR 
OpCO I 000011 II 
0000 I 000014 NC 

OOCl 000112 157G 
OCOO D C00C02 COMMA 
OOCO 1 C00012 12 
0000 I 000013 NW 

10100 

CO 
o 
oo 
■Pi 

o 
1—» CO 
o 
1 
oo 

CClOl 
COlOl 
0,0101 
00101 
COlOl 
CC1C1 
ccici 
COlOl 
CO 101 
r. o l c l 
0C103 
C0104 
cl 1116 
CP106 
00116 
10 1 lis 
10111 
0 0114 
0 3 1 1 S 
TC116 
10120 
C0172 
00121 
•:oi26 
00127 
00127 
10127 
00127 
00133 

1* 
2* 
3* 
1* 
5* 
6* 
7* 
8* 
<;» 

IC* 
1 1 * 
17* 
13* 
11* 
15* 
16* 
17* 
1 »i , 
1 9 * 
2C* 
21* 
22* 
23* 
74 * 
25* 
76* 
27* 
2h* 
29* 
30* 

CTITLE 

C 
C 
C 
C 
C 
C 
C 
C 
C 

SUBROUTINE 
VERSION 1. 

TITLE ICARD,IN,TITL,NT) 
REVISED MAY 15 1975 

PURPOSE  TO LOCATE AND CENTER A TEXTUAL TITLE. 

CAPO  INPUT CARD IMAGE 
TN  CHAPACTTR AT WHICH TO START SEARCH 

TITL  RESULTING TITLE 
NT  NUMBER OF CHARACTERS IN TITLE FIELD 

DOUBLF PRECISION CARD11),11TL11>,BLNK.COMMA,EQUAL,CHAR 
DATA PLNK /12II 
DATA COMMA /12H, EOUAL /1ZH= 

c 

c 
c 
c 

10 
20 

FIND FIRST 
00 10 1=IN 
11 = I 

NONBLANK CHARACTER. 
,80 

CALL OCTTICARO.I.CHAR) 
IT ( CHAR 
IT ( CHAR 
IF ( CHAR 
CONTINUE 
RETURN 
CONTINuC 
FINO LAST 
12 = RI 

•EQ. COMMA ) GO TO 10 
.EQ. EOUAL ) GO TO 10 
.NE. BLNK ) GO TO 20 

CHARCTER. 

C0C005 
000005 
000005 
0G0005 
C00CC5 
000C05 
00CC05 
0C0035 
00L015 
CCCCOS 
00G005 
0CGC05 
crocc5 
G0GC05 
C0C005 
COuCCS 
C0010S 
000005 
000005 
O0OCO7 
OC0014 
C0C017 
1COC22 
C00127 
C0CC27 
COC'3 3 
000033 
0OCO33 
C00033 
COOC33 



00 
CJ 
oo 

o 
► — ' 

CO 
o 
i 

oo 

0 0 1 3 1 
0 C 1 3 4 
1 0 1 3 S 
C 0 1 3 6 
0 0 1 4 0 
CO 11 2 
. 3 1 1 2 
1 C 1 1 2 
C 0 H 2 
CC143 
1 C 1 4 4 
2 C 1 4 7 
P 0 1 5 3 
C 1 1 5 2 
CC153 
0 0 15 4 
C O D S 
. 1 1 5 6 
1 0 1 6 1 
C0162 
1 0 1 6 3 
0 0 1 6 4 
0 1 1 6 6 
' 0 1 6 7 

3 1 * 
3 2 * 
3 3 * 
3 4 * 
3 5 * 
3 6 * 
3 7 * 
3 8 * 
3 9 * 
11 « 
1 1 * 
1 7 * 
1 3 * 
4 1 * 
1 5 * 
4 6 * 
4 7 * 
4 8 * 
4 9 * 
5 1 * 
5 1 * 
5 2 * 
S 3 * 
5 4 * 

C 
C 
c 

30 
4 0 

50 

60 

DO 3 0 I = I N , 8 0 
I ? = 12  1 
CALL G E T T ( C A R D , I 2 . ' .CHAR) 
I T ( CHAR . N E . BLNK ) GO TO 4 0 
CONTINUE 
CONTINUE 

MOVE T I T L E INTO T I T L ARRAY. 

NU = ( N T  1 ) / 10 
DO 50 1 = 1 , N W 
T I T L ( I ) = BLNK 
CONT INUE 
HC = 12  1 1 ♦ 1 
J l = ( N I  N C ) / 2 
J ? = J l ♦ NC  1 
K = 11 
00 t 3 1 = J 1 , J 2 
CALL f . C T T ( C A R D , K , 
CALL P U T T I T I T L . I i 
K = K ♦ 1 
CONTDUE 
RETURN 

♦ 1 

♦ 1 

rCHAR) 
,CHAR) 

END a T I T L E « ♦ ♦ * * ♦ ♦ ♦ ♦ ♦ ♦ * ♦ ♦ ♦ * ♦ * • * ♦ * ♦ ♦ 

0 0 0 0 3 7 
0 0 0 0 3 7 
C0GC42 
C0C04 7 
C0CC55 
O O C S S 
C 0 L P 5 5 
C0UC5S 
C00G55 
C 0 0 0 5 5 
C 0 C 1 6 2 
C 0 0 C 6 7 
C 0 0 C 7 1 
0 0 o 0 7 1 
00 00 7 5 
1 C C 1 0 1 
0 0 G 1 0 4 
0 0 0 1 1 2 
1 0 0 1 1 2 
C O O l 1 7 
0 0 0 1 2 4 
C C 0 1 3 1 
C 0 C 1 3 1 
C 0 0 1 6 3 

KM 



4fc 
o SUBROUTINE VALUES ENTRY POINT 000077 

STORAGE USFO COPEIl) 000125; DATA(O) 000043: BLANK C0MM0NI2) OOOOCO 

EXTERNAL REFERENCES IBLOCK, NAME) 
0003 
0C04 
0?G5 
3C06 
C107 
0010 

NUMERC 
LCMPH 
PCORCL 
NLPUI 
M 0 2 4 
NERR31 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
0 0 0 1 
0 0 0 1 

0 0 0 0 2 7 1 0 0 L 
C00C10 SOL 

OCOO OOOOOO 1 0 1 F 
OCOO 0 0 0 0 3 5 I N J P 4 

0 0 0 1 0 0 0 0 4 2 20GL 0 0 0 1 0 0 0 0 6 1 3 0 0 L OCOO oooois 30ir 

CO 
o 
oo 
Pi 
o 
t—» 
00 o 
1 
oo 

roioo 
COlOl 
CC 10 1 
1C1C1 
:cioi 
C0101 
101U1 
101C1 
CC1C1 
COlOl 
COlOl 
10101 
10)03 
0 0101 
COlOl 
00105 
CC136 
: C U 6 
C0107 
C 0 110 
c.0113 
■: o 112 
00113 
00113 
coin 
10117 
10117 
C0120 
CC121 

1 * 
2 * 
3 * 
1 * 
5 * 
6 * 
7 * 
8 * 
9 * 

IC* 
1 1 * 
1 2 * 
1 3* 
1 4 * 
1 5 * 
l b * 
1 7 * 
1 8 * 
1 9 * 
2 0 * 
2 1 * 
2 2 * 
2 3 * 
2 4 * 
2 5 * 
2 6 * 
2 7 * 
2 P * 
2 9 * 

PURPOSC 

CALL SEQUENCE 

CVALUES 
Sllb ROUT INE VALUES I IPHRS,NAME, NO, VALUE, ITNO, MODE) 

LOADS NUMERIC VALUES OF QUANTITIES IDENTIFIED BY DEFINE 
STATEMENTS. 

IPHRS = ARRAY C0NTA1MING NEXT PHRASE TO BE EXAMINEO 
NAME = ARRAY CO NT AI Nl NG' NAMES OF DEFINEO QUANTITIES. 
NO = NIIMPER OF DEFINEO QUANTITIES. 
VALUr = ARRAY TNTO WHICH NUMERIC VALUES ARE TO BE LOA 
ITNO = POSITION OF GIVEN QUANTITY IN NAME ARRAY. 
MODE = MODE OF OPERATION. 
MODE = 0 A NAMF CAN*T PE IDENTIFIED. 

2 NAME HAS BEEN IDENTIFIED. 

C 
5 0 

C 
100 
1 0 1 

MODE 
DIMENSION NAME I N O ) . V A L l i r INO) 
00UP.LE P R C C I S I O N IPHRS,NAME 

TEST FOR NUMERIC F I R S T C I U R A C T E R . 
CALL N U M L R C I I P H R S , 4 5 0 ) 
GO 10 2 0 3 

SEARCH MAMCI IST FOR NAME CONTAINED I N I P H R S . 
CALL L C M P H ! I P H R S , N A M E , N O , 1 , I T N O ) 
I F I 1 T N O . L E . O ) GO TO IPO 

NAME FOUND AT LOCATION I T N O . 
MODE =7 
RTTURN 

NAMT HOT FOUND. 
W R l T E I b . l O D IPHRS 
F O R M A T ! 1 S X , 3 3 H * * * WARNING * ♦ ♦ CAN*T I O E N T I F Y 

1 73H VALUE W I L L BE IGNORED) 
MOOE =1 
RETURN 

,A10, 

100C02 
C00C02 
CCUCC2 
CC0C02 
30C002 
C00002 
C00CC2 
000C02 
0PC002 
00CC02 
00CC02 
C0C1C2 
C0CO12 
1C00U2 
C00002 
000002 
C000C6 
C00C06 
t'PCClC 
OOOC16 
CCOClb 
0CC121 
C00C2 3 
C00C23 
00C027 
000034 
C00034 
00CC31 
C00036 



CO 
o 
OO 
Pi 
o 
CO 
o 
oo 

G0121 
C0122 
C0122 
oG12l 
30125 
CC126 
00127 
L0132 
3C132 
30133 
00134 

3C» 
31* 
32* 
33* 
34* 
3 5* 
36* 
37* 
36* 
39* 
41* 

c 
zoo 
C 

300 
301 

TEST MOOE TO ASSURE THAT NAME HAS BEEN I D E N T I F I E D . 
I F l M O r E . N E . 7 ) GO TO 3CC 

CONVERT NUMERIC VALUr CONTAINED I N IPHRS FROM A TO G FORMAT. 
CALL "COREL I V A L U E I I T N O ) , I P H R S ) 
MODE = r 
RETURN 
W P I T r ( 6 , 3 0 1 ) I P H R S 
FPi>MAT( 1 5 X . 7 1 H * * * WARNING * ♦ * A V A L I D PARAMETER NAME MUST PRECEDE 

1 THE NUMERIC VALUE , A 1 0 ) 
R E T U R N 
END 3 VALUES ♦ ♦ ♦ • * ♦ * « « » ♦ ♦ * ♦ * * ♦ ♦ ♦ ♦ * ♦ ♦ ♦ ♦ * * • 

0 0 0 0 3 6 
C00C42 
C0C042 
0CCC44 
CP0C54 
CCC055 
1 0 1 C 6 1 
C 0 0 C t 6 
0 0 0 0 6 6 
O0OC66 
C00124 



N> SUBROUTINE VARMOD £NTRY POINT 000164 

STORAGE USED CODEIl) 000173; OATAIO) OOOOZO; BLANK COMMONIZ) OOOOOO 
COMMON BLOCKS 
0003 
0204 
0005 
J006 
03C7 
0010 

CX 
rxooT 
rv CP 
cxic 
CTIME 

000301 
00CC01 
cccroi 
030001 
0C0001 
COOCOl 

EXTERNAL REFERENCES IBLOCK, NAME) 
0011 NCPR34 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
0301 200025 1CL OCOl 000052 20L OCOl 000077 30L 0001 000123 40L 0001 00015C 5CL 
0300 "OCCCll INJ"4 0006 R 000003 P 0C10 R COOOOO TIME 0005 R OOOOCO V 0003 R COOOOO X 
0004 R OCrCOO XDOT 0007 R OOOOOO XIC 

C0100 1* CVARMOD COOCOC 
COlOl ?« SUBROUTINE VARMOOI I,VAR) COOCCO 
00101 3* C PURPOSE TO MODIFY THE CURRENT VALUE OF A ST ATE .VARIABLE, -00300 
I 0101 4* C PARAMETER, ETC. GIVEN Dir INTEGER IDENTIFICATION CODE COOOCO 
JC1J1 5* • C FOR THE OJANTITY. OOOOOO 
101C1 6* C CALL SEQUENCE I = IDENTIFICATION CODE. COCOOO 
-0101 7* C VAR = NEW NUMERIC VALUE BEING INPUT. COOCOC 
CC1C3 8* COMMON/CX/X!1)/CXDOT/XDOTI 1>/CV/V 11)/CP/Pll)/CXIC/XICtl) 10CC00 
00104 9* COMMON'/CTIMF/TIME C0G1C0 
00134 1J* C TEST FOR PARAMETER CODE uCJOOC 
CC105 11* IFI I.IE.4130000.OR.I.GT.5000000) GO TO 10 , OC1C00 
c.0137 11* P(l-4r0C0G3 1 = VAR C0PP1S 

ro COMO 13* RE1UPN C00C21 
O C0110 14* C TEST FOR IC COPE C0C071 
1/1 C0111 15* 10 IF ( I .IE .7000000.OR. I.CT.3C000C0) GO TO 20 CCC02S 
g CC113 16* XIC (1-23J0000) = VAR O0CC42 
2 CC114 17* RETURN 0C1046 
g c.0114 IP* C TEST FOR VARIAPLF CODE C0C046 
I u0115 19* 20 IF II .IE.30CuUC0.OR.I.GT.4000000) GO TO 30 000052 
w C.C117 2C* V!I-3r0P003) = VAR 10C067 

C0120 21* RETURN COOP73 
00123 22* C TEST FOR STATE CODE C0J073 
C0121 23* 30 IFI I .LT.l.OR.l.GT.1000000) GO TO 40 10C077 
CC123 24* XI1)=VAR C0C114 



CO o oo 
J> o 
I—• 

CO 
o 1 
oo 

0 0 1 2 4 
C0124 
1C125 
CC127 
001 33 
C 0 1 3 3 
0 0 1 3 1 
C 0 1 3 3 
CC134 

2 5 * 
2 6 * 
2 7 * 
2 8 * 
2 9 * 
3 2 * 
3 1 * 
3 7 * 
3 3 * 

C 
40 

C 
50 

RETURN 
TEST FOR RATE CODE 

I F I I . L E . I O O O O C O . O R . I . G T . 2 0 0 0 0 0 0 ) GO TO 5 0 
X C O T ( I - 1 0 0 0 0 0 0 ) = V A R 
RrT I IPN 

TEST-FOR TIME CODE 
I F I I . r o . C) 7 D E = V A R 
RFTUPN 
END a VARMOD * * « * * * * * « * * * * * • * * » • * * * • * * • 

C 0 0 1 1 7 
C 0 0 1 1 7 
C 0 0 1 2 3 
C 0 0 1 4 0 
C C 0 1 4 4 
C C C I 4 4 
2 P C 1 5 C 
C 0 1 1 5 3 
C 0 0 1 7 2 

http://IFII.ro


it SUBROUTINE VAROUT ENTRY POINT 000171 

STORAGE I'SEO CODEIl) C002C6; OATAIO) 000020; PLANK C0MM0NI2) COOCOO 

COMMON BLOCKS 

32C3 rx oooroi 
0004 CXDOT OOCP01 
0305 CV 000031 
oocb CP oooroi 
0P07 CXTC COOOOl 
0C10 CIIME 000001 

EXTERNAL REFERENCES IBLOCK, NAME) 

0011 NFPR34 

STORAGE 

OOCl 
3001 
0003 K 

ASSIGNMENT 

OCCC07 10L 
00P157 60L 
OOOOOO X 

IBLOCK, TYPE, RELATIVE LOCATION, NAME) 

OCOl 0C0033 20L 0001 000060 
0000 000012 INJP4 OC06 R OOOOOO 
0004 R COCOOO XDOT 0007 R OOOOOO 

30L 
P 
XIC 

0001 000105 40L 
0010 R OOOOOO TIME 

OCOl 000132 SOL 
0005 R COOOOO V 

rcioo 

UJ 
o oo 
-Pi 
o 
1—» 
CO o 
oo 

1C101 
00101 
C01C1 
00101 
10101 
CHOI 
C0103 
00114 
G01C4 
CC10S 
C0107 
CC110 
O.C 113 
00111 
0-011 3 
00114 
00114 
cons C0H7 
C0120 
coi:o 
C0121 
CC123 

1* 
2* 
3* 
4* 
5* 
6* 
7* 
n* 
9* 
IC* 
11* 
12* 
13* 
14* 
15* 
1(* 
17* 
ie* 
19* 
20* 
21* 
22* 
23* 
24* 

CVAROUT 

C 
10 

C 
20 

C 
30 

SUBROUTINE VAROUT11 ,VAR ) 
PURPOSE TO RriRIEVE THE NUMCRIC VALUES OF STATES,VARIABLES, 

PARAMETERS,ETC. GIVEN THE INTEGER IDENTIFICATION CODE 
FOR THE QUANTITY DESIRED. 

CALL SEOUENCE I = IDENTIFICATION CODE. 
VAR = NUMERIC VALUE PETUTNED. 

CPMMON/CX/XI1)/CXDOT/XDOT!D/CV/VI1)/CP/P11)/CXIC/XIC11) 
COMMON/CTIMF/TIME 

TEST FCR TIME CODE 
IF II .NE.l) GO 10 10 
VAK=TIME 
RETURN 

TEST FOR STATE CODE 
IF! 1 .LT.l.OR.I.GT.1000000) GO TO 20 
VAR = X (1) 
RETURN 

TEST FOR VARIABLE CODE 
D l I . IE.3032000.OR.I.GT.4000000) GO TO 30 
V/R=VII-3CC3003) 
RTTUHN 

TEST TOP RATE CODE 
IF( I .IE.1C000C0.OR.I.GT.2000000) GO TO 40 
VAR=XPOT11-1000000) 

COOOCO 
coccrc 
cooooo 
cocooo 
cooooc 
101C0C 
LCC3C 
c C C f 0 0 
C C C L O C 
C O O C C O 
COOCOO 
COOOOl 
1C1C03 
CC1003 
C0CC37 
OCu 0,24 
C0CC37 
C0C027 
CCC33 
0OC25C 
CCC0S4 
0C0054 
00016 0 
00GC75 



co 
o 
OO 
Pi 
o 
1—» 
CO 
o 1 
oo 

00124 
00124 
C0125 
C0127 
00133 
00130 
00131 
CC133 
00134 
UC134 
CC13S 
CC136 
OC137 

25* 
26* 
27* 
28* 
29* 
30* 
31* 
32* 
3 3* 
34* 
35* 
36* 
37* 

C 
40 

C 
50 

C 
60 

RETURN 0 0 0 1 0 1 
TEST FOP PARAMETER CODE C 0 0 1 0 1 

I F I I . L E . 4 C 0 0 0 0 0 . O R . I . G T . 5 0 0 0 3 0 0 ) GO TO SO 0 0 0 1 0 5 
V A R = P I 1  4 0 0 0 0 0 0 ) C 0 0 1 2 2 
RETO'PN C C 0 1 2 6 

TEST rCR I C CODE CPC126 
D I I . L E . 2 0 0 P O O O . O R . I . G T . 3 0 0 0 0 0 0 ) GO TO 60 COC132 
V A R = X l C l l  2 0 0 0 0 0 0 ) C 0 0 1 4 7 
RETURN COc153 

CODE NOT IDENTIFIED, SET VAR TO LARGE NUMBER. "" cooiss 
y A R = l . F 3 6 C O O l 5 7 
RCTIJPN 1 C 0 1 6 C 
END u VAROUT » ♦ » « ♦ ♦ ♦ ♦ * * ♦ * # ♦ ♦ * * * ♦ ♦ * * * COU205 



& 

co 
c> 
oo 
J> 
O 
i — • 

.00 
o 
I 
00 

SUBROUTINE XFR ENTRY POINT 000025 

STORAGE USED CODEIl) 000C36; D'ATAIO) 000014; BLANK C0MM0NI2) COOOOO 

CXTERNAL REFERENCES IBLOCK, NAME) 
0003 NERR34 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAHE) 
3001 0G0010 10SG COOO I OOOOOO I OCOO 000002 INJP4 

00100 1* CXFP 00001C 
SUBROUTINE XrRIX,Y,N) C0001C 
DIMENSION XIN),YIN> OOOC10 
no loo i=i,N ooooic 

100 Y(1)=X(I) G03010 
RETURN COG012 

i rriD a XFR » * ♦ ♦ » » ♦ # * * ♦ » ♦ ♦ C00035 

TC101 
COlOi 
C0104 
00137 
20111 
1112 

2* 
3* 
4* 
!♦ 

1* 
7* 



3 A 3 0 0 0 0 3 E E 0 0 0 3 * ♦ ♦ • ♦ ♦ ♦ * ♦ * ♦ ♦ • * • * * * ♦ * * » * ♦ » * ♦ ♦ * * ♦ * ♦ * ♦ * ♦ ♦ * * * ♦ * ♦ * * * * • ♦ * ♦ * ♦ » * ♦ • » ♦ » » » ♦ » « 
oioooo ooztcooo Nanud 
T) '"PC3 9d '«Y'/V = SM» 
£ 5 0 3 0 3 Q O O E P O O O * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
i S o O O J OObcl lOO 100d 1»1'J 13.1135 
i S C O O l QqaCCCZQ******** ***************************************************•«*•«*• 
A S 0 0 0 3 00ACCC03 I wa J 1 S - ' Z / a a - I 1 a d " ) : . i n 
I S 3 3 C J 0C9ZC000 I H a 3 1 S * ' Z / M - l I H . J 3 = V V V 
hbCOOJ C35ZCP33 I Wd J I > D I 0 S : Wd ] l S 
0 hOC 03 QZiiZOQOO********************************************************** ******** 
OhOOOO 0 0 1 2 3 0 0 3 SlOOd AdVNIOVWI 31V9I1PN03 Oni ' l O O d 1»JU 3 JO 
3*>3303 OTZZOOO^********************************************************** ******** 
Oh3T03 0 0 I Z C 3 0 3 OZ 0 1 091 *L ' 1 V Wcl31 1 J I 01 
b£ '7900 OO0Z3O03 N d n i j a 
LZC.OI i a a v ' d v i i *vuvis\v 
SZ30C3 00J I 0 0 0 3 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ♦ * » * » ♦ * * 
SZ30C0 00110003 lOOd lAUISOd 13J13S 
5 20330 Q-^-)\i}2C0 ********************** ******************************************** 
S310C3 03510033 • C/fl»= lid V 
SI03G3 00410003 «'Z/dd)l>idJ*'Z = iiV 
II0303 00 £ I 0000****************************************************************** 
IIC3C3 OOZIOOO'J 3VO03 Oni *S100d TVId 33dHl 
1 10300 02110003**••*♦•*»♦♦♦♦•*•**•«♦♦♦*♦*♦♦♦•♦**•*•****»*»***♦♦»*♦*»»»*♦«»»♦*»»•♦ 
II0303 ooaiocoa 01 01 o3( iooG" i9* iMai i>>av) j i 
hOOOCO 00600003 a31* • b/Z*«rfd = d bJl 
OOOOCO 00800000 •iZ/£»*VV=a31 
000003 «SNv*aa*vvioiana 3Niinoaans 
030303 3I8D3 

EX sioooo a coco zx bioooo a OOJO 
£VX1H1 ZIOOOO a 0000 V13H1 010000 a 0000 Md31 IOCOOO a 0030 aJl 0C0J30 d C300 
WU31S hOCOOO a COOO ajlS AOOOOO a 0000 4jrNl 9Z0000 0000 853 900U30 a 0110 

av zooooo a oooo vvv sooooo a oooc ioz bioooo IOJO ici 043333 toco 

3 

D 
3 
3 

3 
3 
3 

3 
3 
3 

3 
3 
3 

13 

• tIZ 
♦ AZ 
• 92 
♦ SC 
♦ 42 
♦ £Z 
*ll 
*IZ 
• J? 
♦ 61 
*i\ 
♦ AT 
♦ 91 
♦ 51 
♦ Hi 
♦ £l 
♦ Zl 
• II 
♦ 01 
♦ 6 
♦ 3 
*L 
• 9 
♦ 5 
♦ b 
*I 
• Z 
• I 

IZIOO 
IZIOC 
oztoi 
M I O ? 
A U 3 3 
AII03 
1II03 
9110'" 
5II0C 
£ TI 30 
£1100 
£1100 
£1133 
ZIIOO 
IIT3? 
GIIOO 
CTI32 
CII3C 
CIIOJ 
ACIOJ 
SCT01 
SCT33 
SCI 00 
5010c.' 
4CT00 
£CIJO 
10103 
coiai 

IX 
31 
dV 

£10003 
110003 
£00000 

a 
a 
a 

0000 
0300 
033 0 

I3HVN ' N 0 U V 3 0 3 3 A I l V 3 3 a * 3 d A l ' M 3 0 i a ) 1N3WN9ISSV 3 9 V d 0 1 S 

4£dd3N 
i.93 

S03V 
IJOS 
LddO 

AOOO 
9300 
SOOC 
4300 
£000 

I 3 U V N * > ) 3 0 i a ) S 3 3 N 3 a 3 J 3 a 1 V N a 3 1 X 3 

0 3 0 0 0 0 IZ )N0HH03 MNV18 : 9 £ 0 0 0 0 I0)V1VQ ' S 0 Z 0 0 3 1 1 ) 3 0 0 3 03SD 3 9 V a 0 1 S 

co 
Eiiooo iNiod AaiN3 olans 3Niinoaons ^ 

CO 
o 
*r 
t/j 
<_> 
co 



0> 
00121 
C0121 
'.0122 
C0123 
CG124 
K.C12S 
C0126 
1C127 
CCl 30 
00130 
01130 
10130 
00131 
0C132 
00133 

29* 
31* 
31* 
32* 
33* 
34* 
35* 
36* 
37* 
38* 
39* 
40* 
41* 
47* 
43* 

C 
C 

C 
C 
C 

THREE R E A L , UNEQUAL ROOTS 

?0 S T L R = 5 0 R T I  T E R ) 
T H E T A = A C O S !  B 0 / 2 . / S T E P ) 
T E = ? . * S 0 R T |  A A / 3 . ) 
THE TA 3= D I E T A / 3 . 
X l = T r * C 0 S I T H ; T A 3 ) 
X ? = T r * C 0 S I T H E T A 3 « Z . 
X3=1F «C0

C
. ( D i r T A 3 * 4 . 

0 0 0 0 3 4 0 0 
►00003500 
0 0 0 0 3 6 0 0 
C 0 0 0 3 7 0 0 
O C 0 0 3 8 0 P 
0 0 0 0 3 9 0 0 

,09439) 
.18879) 

******************************************************************CQOBiiZQO 
SELECT SMAllEST POSITIVE ROOT C0C0440D 
******************* tp*********************************************COOCibOO 
ANS=A

,
«AX 1 (X 1 ,X2 ,X3 ) . , , 00004600 

RETURN C00P5000 
lull C0005100 

C00070 
00CD7C 
000074 
00C101 
C0C11 1 
0CC121 
C0C124 
10013 1 
ircn i 
10C14 1 
L0C141 
CC0141 
O0C1S 1 
COO 163 
00C2C4 

CO 
o 
oo 
Pi 
o 
I—" 
CO 
o 
I 
oo 



CO o oo 
J> o 
l-» CO o I 
00 

SUBROUTINE IMPLIC ENTRY POINT 000Z4S 

STORAGE USED COPEtl) 000254; DATAIO) 000042; BLANK C0MM0NI2) 000000 

COMMON BLOCKS 

00C3 
0004 
ones 
00C6 
0007 
0010 

C1MPL 
C0RDER 
CWORK 
CV 
CNAMEV 
CTIME 

000D0Z 
000002 
C0G311 
ooonoi 
C00002 
000001 

EXTERNAL REFERENCES IBLOCK, NAME) 

0011 NWDU4 
0012 N1024 
C013 NERR34 

STORAGE ASSIGNMENT I B L O C K , T Y P E , R E L A T I V E L O C A T I O N , NAME) 

0 0 0 1 C 0 0 0 5 0 10L OCOO 0 0 0 0 0 5 100F^ 
OCOl 00C134 20L 0000 0 0 0 0 0 6 2 0 0 F 
0 0 0 5 COOOOO A OCCO I C 0 0 0 0 3 I 
0 0 0 3 I 0 C 0 0 0 0 IHPL OOCO 0C0030 I N J P S 
0C04 I COOOOl NOV OC04 0 0 0 0 0 3 NOX 

0 0 0 1 0 0 0 0 4 6 12 1G 
0 0 0 1 0 0 0 1 2 7 30L 
0 0 0 0 I 0 0 0 0 0 4 ICK 
OCOO I COCOOO ITERS 
0 0 1 0 R OOOOOO TIME 

0 0 0 1 
OCOl 
0 0 0 3 

0 0 0 1 2 2 1 4 1 6 
0 0 0 2 3 1 40L 
0 0 0 0 0 1 ICNT 

0 0 0 0 I 0 0 C 0 0 2 I T N O 
0CU6 R OOOCOO V 

OCOl 0 0 0 1 5 4 1 6 0 6 
0 0 0 1 CC022C 50L 
OCOO 1 COOOOl I L I N E S 
0CC7 0 COOOOO NAMEV 
U005 R 0 0 0 3 1 0 VOLO 

0 0 1 0 0 
30101 
00103 
00104 
1C105 
C0136 
00107 
00111 
CCl 1 3 
CC114 
CCl 15 
00116 
00117 
CO 120 
CC123 
1C125 

£ C0127 
<0 0C133 

0013? 
00134 

1* 
2 * 
3 * 
4* 
5 * 
6 * 
7* 
e * 
9 * 

I C * 
i i * 
1 2 * 
1 3 * 
14* 
1 5 * 
I t * 
17* 
1 I* 
1 9 * 
2 0 * 

CIMPLIC 
SUBROUTINE I M P L I C I C Y C L E S . O L I N E S ) 
C O M M O H / C I M P L / I M P L , I C N T /CORDER/ NOX,NOV /CWORK/ A | 2 0 0 ) , V 0 L D 
COMHON / C V / V / C N A M E V / N A M E V / C T I M E / T IMC 
DIMENSION V i n . V O L O t l ) 
DOUBLE P R E C I S I O N N A M E V ( l ) 
I F I C Y r L E S . L r . D - ) 6 0 TO 40 
I F I I M . P L . G T . C I C O TO 10 
I T E R S = C Y C l E S 
1TEPS= M A X C I 1 , M 1 N 0 I I T E R S , 2 Q ) ) 
I L 1 N E S = A P S I O L I N E S ) 
ITNO= 0 
I M P L = 1 
DO 5 1=1,N0V 
V O L O I I ) = 0 . 0 
I F I 1 M P L . G T . 1 ) GO TO 2 0 
I 1 N 0 = 1 T N 0 » 1 
I F ( I T N O . G E . I T E R S ) I H P L = 2 
1 F I 1 M P L . E 0 . 2 . A N D . ICNT . G C . 1 L I N E S ) I M P L = 3 
IFI IHI'L.NE.2) RETURN 

G00C02 
00CCQ2 
C00002 
00C002 
C0C002 
C00002 
C0C002 
COOOOS 
CO 0010 
00C017 
0OCO30 
C0004C 
00004 1 
PC004 6 
C0004 6 
OCOC50 
C010S3 
000356 
L01Pb4 
C01103 



8 

00 
o 
oo 

J > 
o 
►» 
CO 

o 

oo 

I F I D L I N C S . L T . O . I R E T U R N C O O l l l 
DO 3 0 1 = 1 , N O V C 0 0 1 2 Z 
I F I V O L O I I ) . r o . 0 . 1 Z 3 4 5 6 ) 6 0 TO 30 0 C G 1 2 2 
V 0 L 0 I I ) = V I I ) 0 C 0 1 2 4 

30 CONTINUE C0013C 
RETURN C 0 U 1 3 0 

20 I T N 0 = o 1 0 0 1 3 4 
i n I H P L . G T . 2 ) GO TO 4 0 C 0 1 1 3 4 
I F i n L l N E S . L T . 0 . ) GO TO 4 0 OOC140 
ICK = 0 C C l 4 6 
DO 50 1 = 1 .NOV 0 0 1 1 5 1 
I F I A P S I V I I ) ) . L T . I . O E  6 ) GO TO 5 0 0 0 C 1 5 1 
I F I V O L D I I ) . r Q . 0 . 1 2 3 4 5 6 ) G O TO 5 0 L 0 U 1 S 7 
I F I A F S I V O L D I D  V I D ) . L T . 0 . 0 5 * APS I V 1 1 ) ) 1 6 0 TO 5 0 C 0 0 1 6 2 
1 F I I C K . E C . 0 ) WRITE ( 6 , 1 0 0 1 C 0 0 I 7 2 

1 0 0 F O R M A T ( I I I C ) 0 C C 2 0 1 
W R I T L I 6 . 7 0 0 ) N A M E V I I ) . V O L D I I ) , V I I ) 0 C C 2 0 1 

2 0 0 F0RMATI1H , 1 0 X , A 6 , 2 8 H NONCONVERGENCE. OLD V A L U E = , F 1 2 . 3 , C C L . 2 1 1 
1 13H NEW V A L U E = , r i 2 . 3 ) 0 3 0 7 1 1 

ICK = 1 C C C 2 U 
I F ( T I M E . E Q . O . ) V 0 L 0 ( I ) = C . 1 2 3 4 5 6 0 C 0 7 1 3 

50 CONTINUE 3 0 0 2 2 2 
I F ( I C K . E Q . l ) I C N T = I C N T « 1 0 0 0 2 2 2 

40 I M P L = 1 CCC231 
CG212 4 5 * RETURN 0 0 0 2 3 2 
0 0 2 1 3 4 6 * END C 0 C 7 5 3 

00136 
00140 
00143 
10145 
00146 
PC150 
C151 
0C152 
OC154 
3C156 
00157 
'•C162 
C0164 
00166 
00)73 
30173 
00171 
00*01 
DC2C1 
00102 
00203 
00205 
00207 
C0211 

21* 
22* 
23* 
24* 
25* 
26* 
27* 
28* 
29* 
32* 
3 1* 
32* 
33* 
34* 
35* 
36* 
37* 
38* 
39* 
43* 
41* 
47* 
43* 
44* 



CO o oo 
J> o 
I—« 
CO o 
I oo FUNCTION TPLU1 -ENTRY POINT 000311 

STORAGE USFO CODEIl) 000333: DATAIO) 000034; BLANK COMMONIZ) OOOCOO 

EXTERNAL REFERENCES IBLOCK, NAME) 
0003 NERR34 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
3001 CC065 10L OCOl 000136 IO3L 0001 C00116 ZOL 0001 000164 SOL OCOl C00222 4CL 
OOCl 0C0C22 5t- OCOl 000226 SOL D001 000242 60L OCOl 000244 70L 0000 R CC0003 H 
0000 1 OCCOOS I OCOO I OOC3D6 IGE 0000 1 nocoo7 11 OCOO OOOOll INJP4 OCCO I COOOOl NA 
0000 R OOOCCO TBLU1 0003 R 0QC004 XI 0000 R 000002 XO 

00103 1* CTBLU1 C00G07 
COlOl 2* FUNCTION TBLU11X,XT,FT,NDX,NX) 000007 
COlOl 3* C COCPOT 
00101 4* C PURPOSE ONE DIHFNSION LINEAR INTERPOLATION GGC007 
1C101 5* C CCOOOT 
10101 6* C CALL SEQUENCE CC00C7 
COlOl 7* C CCC0C7 
ICICI e* C X - VALUE OF INDEPENDENT VARIABLE CP0007 
00131 9* C XT - ARRAY OF LENGTH APSINX) CONTAINING X VALUES CC0C07 
T0101 10* C FT - ARRAY OF TABLE VALUES CORRESPONDING TO XT COoOC7 
L0101 11* C NDX- INDICATOR TOR STEP SPACING CDCPC7 
L01CI 12* C IF NDX.EQ.O THEN XT CONTAINS EQUAL SPACED DATA CPC0P7 
rOlOl 13* C IF rOX.NE.Q THEN XT CONTAINS UNEQUAL SPACED DATA Lnc.P07 
cOlOl 11* C NX - ABSINX) IS THC ARRAY LCNGTH 201307 
COlOl 15* C IT NX.LT.O THEN TRUNCATE OUTSIDE TABLE RANGE CO-1007 
CC1U1 D * C IF NX.CE.O THEN EXTRAPOLATE OUISIDL lADLt RANGE 0CCC07 
CClOl 17* C CPG007 
0C131 18* C WF1TTCN BY A.W.WARREN VERSION 1, APRIL 1977 C0CC3T 
c c i o i 1 9 * c or .uOCT 
1 0 1 1 3 2 C * D IMENSION X T t l ) . F T ( l ) C0C0O7 
CC104 2 1 * N A = I A r s i N X ) CC30.07 
CG10S 22* i n r i A . G T . D r . O TO 5 C 0 0 C 1 1 
0 0 1 0 7 2 3 * T H U l r F T I l ) C O O l l l 
: 0 1 1 0 2 1 * RETURN ! C d C 1 6 
1 0 1 1 1 2 5 * - 5 I F I N D X . N E . O ) 60 To IGO C C L 0 2 2 
1 0 1 1 1 2 0 * C 1CCC22 

,_. : C 1 1 1 2 7 * C E Q U l - S P A C E O TABLE INTERPOLAT ION C C o f 2 2 
} 2 [ C H I 2 8 * C C 3 u 3 2 2 

0 0 1 1 3 2 9 * XC= X T ( 1 ) CPC023 
0 G 1 1 4 3 r * H= X T ( 2 ) - X T ( 1 ) 0 C 0 C 2 5 
C 0 1 1 5 3 1 * X I = I X - X O / H * 1 . OOOC27 
1 C 1 1 6 3 7 * 1 = X I r o f ' . 34 



t o 

CO 
o 
oo 

J> 
o 
t—» 
00 
o 
I 

oo 

00117 
C0121 
C0122 
CC124 
00125 
13127 
coi :o 
CCl 32 
cP133 
00)34 
0 013 4 
00131 
00131 
0C13S 
OC137 
C0110 
. C112 
00113 
10115 
10146 
GC146 
C0153 
10151 
00152 
00153 
00154 
00156 
'0157 
C1160 
C0161 
00163 
00164 
C0165 

33* 
34* 
3 5* 
36* 
37* 
38* 
39* 
1 !♦ 
11* 
12* 
1 3* 
11* 
15* 
16* 
17* 
18 ♦ 
4'/* 
51* 
51* 
52* 
S3* 
£1* 
55* 
5o* 
57* 
SP* 
59* 
6
r
* 

61* 
67* 
63* 
61* 

• 65* 

C 
C 
c 

I F I I . G T . 0 ) GO 10 10 
T P L U 1 = F T I 1 ) 
i r ( N X . G E . 0 ) T B L U l = F T I D ♦ I X I  1 . ) » I F T I Z )  F T I 1) ) 
RETURN 

10 i r i l . L T . N A ) GO TO 2 0 
T F L U 1 = F T I N A ) 
I F I N X . G E . O ) TBLU1= F T I N A ) ♦ I X I  N A ) ♦ I F T I N A )  F T I N A  1 ) ) 
PC TURN 

20 T r i l l ) = F T I I ) ♦ I X I - I ) * I F T I I * 1 1 - F T I I ) ) 

R E T U R N 

UNEQUAL SPACED TABLE INTERPOLATION 

i o o l n x . r r . X T I i ) ) GO T O 30 
T f ' L U D F T I 1 ) 
i r ( N X . G E . O ) TBLU1= F T I D ♦ I X  X T I 1) > ♦ IF T I 2 )  F T 11 ) ) / I X T ! 2 )  X T I 1 ) ) 
RLTURN 

30 I F I X . L T . X T I N A ) ) GO TO 4 0 
D ' L U 1 = F T I N A ) 
I F I N X . G E . O ) T 0 L U 1 = F T I N A ) » I X  X T I N A ) ) * I F T I N A )  F T | N A  1 ) ) / | X T I N A ) 

1  X T I N A  1 ) ) 
R r i U R N 

40 1=1 
D E = NA 

50 1 1 = 1 I C E ' l 1 / 2 
1 F ( X . 1 T . X T I T I ) ) GO TO 6 0 
1= I I 
GO TO 7 0 

60 I f c = I I 
70 i n 1 « 1 . L T . I G E I GO TO 5 0 

TPLU1= F T I D ♦ I F T I I * 1 ) - F T I I ) ) * I X - XT 11 ) ) / I XT 11 ♦ 1 ) -XT I I ) ) 
PF TURN 
END 

000043 
000045 
C00047 
C00061 
C00P65 
00C070 
00C075 
CC0112 
COJl16 
000132 
COOl32 
C C l 32 
GCul32 
000136 
10C14 1 
C0C113 
C0016C 
C0C161 
c0017l 
C0C177 
C0C177 
COO?lb 
CP0722 
1PJ723 
C01226 
C0C731 
COC737 
C00240 
C00712 
C00211 
C0C75C 
C00272 
C00332 



CO o 
CO 

-Pi 

o 
I—• 
CO o 
I 

oo FUNCTION TPLUZ ENTRY POINT 0 0 0 3 5 3 

STORAGE USED C O D E d ) C 0 0 4 5 6 ; O A T A I O ) 0 0 0 0 3 0 ; BLANK COMHONIZ) OOOOCO 

EXTERNAL REFERENCES I B L O C K , NAME) 

0 0 0 3 T fcLUl 
0 0 0 4 NERR34 

STORAGE ASSIGNMENT IPLOCK, TYPE, RELATIVE LOCATION, NAME) 
0001 
OCOl 
0310 
OOCO 

CU0034 
000241 

R O0CCO4 
I C00C11 

10L 
250L 
FF1 
11 

0001 
COOl 
0000 
ccoo 

000127 
000255 

I C00006 
I 000301 

10CL 
260L 
I 
NA 

0001 
0001 
ocoo 0G00 

000053 
000257 

I 0C0007 
I .00C002 

20L 
270L 
IGE 
NB 

0001 
0001 
0000 
0000 

I 
I 

000215 
000264 
000010 
OOOOOS 

200L 
300L 
II 
NB1 

OOCl 00CZ35 Z40L 
CCOO R C000C3 E 
OOCO C00013 INJP4 
0C03 R COOOOO TBLUl 

0000 R COOOOO TPLUZ 

•Jl 
KM 

C0100 
COlOl 
CClOl 
COlOl 
roici 
CClOl 
COlOl 
L0101 
rcioi 
COlOl 
CP101 
COlOl 
0.0101 
C 0101 
00 101 
10131 
COlOl 
1C101 
roioi 
101C1 
1 0131 
"0131 
I 0101 
CClOl 
roioi 
00133 
00104 
10105 
10106 
C0107 

I* 
2* 
3* 
4* 
5* 
6* 
7* 
8* 
9* 

11* 
11* 
12* 
13* 
14* 
1 5* 
It* 
17* 
18* 
19* 
2:* 
21* 
22* 
23* 
24* 
25* 
21 * 
21* 
28* 
29* 
30* 

CTBLU2 
C 
C 
C 
C 
C 
C 
c 
c 
c 
c 
c 
c 
c 
c 
C 
c 
c 
c 
c 
c 
c 
c 
c 

FUNCTION 
PURPOSC 
METHOD 

TBLU2IX,Y,XT,YT,FT,IX,IV,NX,NY,MX,MY) 
TWO DIMENSION LINEAR INTERPOLATION 
BINAPY SEARCH 
TBLUl IS USEO 

FIND NEAREST GRIO POINTS. 
REDUCE THE INTEPPOLATION DIMENSION. 

CALL SEQUENCE 
POINT AT WHICH INTERPOLATION IS DESIRED 
ARRAYS CONTAINING INDEPENDENT VARIABLE GRID POINTS 
TWO DIEMSNION ARRAY OF VAIUES SUCH THAT FTI1.J) 
CORRESPONDS TO XTII),YT«J). 
INDICATORS FOR GRID SPACING 

IF IX=0 THTN XT CONTAINS EQUAL SPACED VALUES 
IF IX.NE.3 THEN XT CONTAINS UNEQUAL SPACED VALUES 

APSINX) ,ABSI1Y) ARE THE ARRAY DIMENSIONS FOR XT.YT 
IF NX.LT.3 THEN TRUNCATE OUTSIDE XT RANGE 
IT NX.GI.J THEN TXTRAPPLATF OUTSIDE XT RANGE 
LIKEWISE FOR NY AND YT VALUES. 

MX,MY- DUMMY ARGUMENTS.SET EOUAL TO APS(NX), AHS1NY). 

X,Y -
XT.YT-
Fl 
IX,IY-

NX, NY-

WRITTEN BY A.W. WARREN 
DIMENSION XT! 1),YTI 1) ,FTI1) 
NA = TARSI NX) 
MX = NA 
Nn = IABSINY) 
MY = NO 

VfRSION 1, JUNE 1977 

C00007 
000007 
000007 
C00007 
C0CC07 
C003C7 
CCC007-
C0C007 
C00007 
C0C007 
00C007 
C00007 
ircoo7 
10LC07 
C0L017 
C00C07 
00C007 
C0C007 
crcro7 
loor-r 7 
lOcOO 7 
roico7 
L00PC7 
ccc,ro7 
OOCl-O 7 
CCCO-37 
00000 7 
COCCI 1 
COCCI 2 
C C O H 



z 

oo 
o 
oo 
pi 
o 
► — • 
00 
o oo 

C0110 
10112 
C0113 
00114 
C0116 
CC11 7 
00117 
10117 
C0120 
C0122 
C0173 
0 C 12 4 
70125 
C0127 
00127 
cC130 
CC132 
00133 
0C134 
C0135 
CP136 
0C14J 
00113 
CC110 
CC113 
10111 
'0113 
uClll 
.0115 
0C116 
L0117 
CC153 
CC152 
r 0153 
0 0 15 4 
PC155 
C0155 
■ 0 15 7 
noita 
00161 
C0162 ' 
00163 
00164 

31* 
32* 
33* 
34* 
35* 
36* 
37* 
3e* 
39* 
40* 
41 ♦ 
47* 
43* 
44* 
4E* 
46* 
47* 
48* 
4«» 
51* 
51* 
52* 
53* 
54* 
55* 
51 * 
57* 
58* 
59* 
60* 
61* 
67* 
63* 
64* 
65* 
66* 
67* 
6 8* 
69* 
72* 
71* 
77* 
73* 

C 
C 

c 

c 
C 
c 

c 



10 

20 

1C0 

ZOO 

240 

250 

2 60 
270 

3 00 

I F 1 N A . 6 T . 1 I G 0 TO 10 
7 P L U 2 = T B L U 1 I Y , Y T , F T , I Y , N Y ) 
RCTURN 
i r i N B . G T . D G 0 TO 2 0 

TPLU2 = T B L U 1 I X , X T , F T , I X , N X ) 
RETURN 

Y OUTSIDE YT TABLE RANGE 

i n Y . G T . Y T I 1 1 I G O TO ICO 
E = I Y  Y T I 1 D / I Y T I 2 )  Y T I D ) 
F T 1 = TPLU1 I X . X T . F T I l ) , I X , N X ) 
T I L U 2 = F F 1 
D (NY.GT.0MBLU2 =FF1* r*l TBLUl IX, XT ,FTI NA* 1) , IX ,NX I FFll 
RETUHN 
IFI Y.LT. YTIMBDGO TO 200 
E = IYTINP)Y)/IYTINP)YTlNBl)) 
NP1 = NA»!N"1)«1 
FTl = TBLUlIX,XT,FT(NB1),IX,NX) 
TPLU? = FFl 
lF|NY.6T.0)TnLU2 = FF1♦ E*ITBLUHX.XT,FTINB1NA),IX,NX) FFll 
RfTURN 

YT GRID SEARCH AND I N T E R P O L A T I O N 

I F I l Y . N E . O t i O TO 2 4 0 
I = ! Y  YT I 1 ) ) / I Y T I 2 )  Y T I 1 ) ) ♦ 1 . 
GO TO 3 0 0 
1=1 
ICC = NB 
I I = I I G E * I ) / 2 
I F I Y . L T . Y T I I I D G O TO 2 6 0 
1= I I 
GO TO 2 7 0 
DU = I I 
I T I I M . L T . ' I 6 E ) G 0 TO Z50 

E = ( Y - Y T I I I ) / l V T | 1 * 1 1-YTCI ) ) 
11= N A * ( 1 - 1 1 * 1 
FTJ = TBLUl IX.XT.FTIl 1),IX,NX) 
ULU2 = FFl ♦ E*ITBLU1IX,XT,FTII1*NA),IX,NX) FFl) 
RE TURN 
END 

000015 
000020 
CC003C 
0C0C34 
C00037 
0CCC47 
00CC47 
CC004 7 
C00C53 
C0CC56 
C00064 
CCC076 
O00077 
C0O123 
GC0123 
0OC177 
C0C134 
CCC142 
C30147 
CCC163 
C0C164 
C0ci21 1 
000211 
C0021 1 
00171 1 
C0C215 
CC0216 
C00233 
00C235 
CC0236 
CCC74 1 
C00244 
C0C252 
C00253 
CCU255 
LCC257 
CCC257 
C00264 
CC0275 
COC302 
00C316 
000336 
000455 

http://iriNB.GT.DG0


co o oo 
-p i o 
CO 

o 
00 SUBROUTINE U N I F ENTRY P O I N T 0 0 0 0 5 5 

STORAGE USED C O D E I l ) C C 0 0 6 7 ; D A T A I O 0 0 0 0 1 7 ; BLANK COMMONIZ) COOOOO 

COMMON PLOCKS 

0 0 C 3 CIMPL 0 0 0 0 0 3 

EXTERNAL REFERENCES I B L O C K , NAME) 

0 0 0 4 NERR34 

STORAGE ASSIGNMENT I B L O C K , T Y P E , R E L A T I V E L O C A T I O N , NAME) 

00G3 0 0 C 0 0 1 ICNT 0C03 I 0 0 0 0 0 0 IMPL OCOO 0 0 0 0 1 3 I N J P 4 0 0 0 3 I 0 0 0 0 0 Z 1TEST OCOO 0 0 0 P 0 0 0 X 
OOCO D OOOc.02 Y 

CUNIF OOOOOO 
SUBROUTINE U N I F I U , I X I COOCOO 
COMMON / C I M P L / I M > L . I C N T . I T E S T OOOCCO 
DCUCLF P R E C I S I O N X , Y COOCOO 
DATA Y / 2 5 3 9 6 7 . D C / OOOCOO 
I F I I M P L . E O . O . A N O . I T E S T . E O . l ) I X = 4 3 1 4 6 9 0 0 C 1 C 0 
I F ( T X . E Q . l ) IX = 4 3 1 4 6 9 C 0 0 0 1 3 
X= DMODI I X * Y , 1 6 7 7 7 2 1 6 . PO) 1 0 0 0 2 C 
U= X / 1 6 7 7 7 2 1 5 . 0 0 0 0 3 5 
1X=X CCC04G 
RTTURN 0 C C 0 4 6 
END 0 0 0 0 6 6 

C0100 
1C101 
G01C3 
0C1D4 
1C10S 
CP107 
OCll 1 
com 00114 
C0115 
CC116 
c.0117 

1* 
2* 
3* 
4* 
5* 

. t • 
7* 
8* 
9* 
IC* 
11* 
12* 



4.0 PERMANENT FILE AAA INTENANCE PROGRAM DESCRIPTION 

4.1 INTRODUCTION 

The Permanent File Maintenance program (FILOAD) is used to load and modify 
standard component input-output descriptions which are kept on the permanent 
file, M18. This program is used only when it is necessary to modify the in
put, output, or table list of an existing standard component or when a new 
standard component is to be added to the system. 

4.2 PROGRAM STRUCTURE 

Figure 4.2-1 contains a macro flow diagram of the Permanent File Maintenance 
program. Statement numbers in the main (FILOAD) program are given for each 
of the program's five principle tasks. The sequence of performing these tasks 
depends on the program commands. As each command is read it is printed on 
the lineprinter to provide a record of progress through the set of commands. 

4.2.1 Cornmand Interpretation 

The command interpretation process for the FILOAD program is shown on Fig
ure 4.2-2. Each phrase is tested against the five possible command phrases: 
LIST STANDARD COMPONENTS, PURGE, NEW FILE, DUMP FILE, and SYMBOL. If one 
of these phases is identified, branching occurs from statement 300 to a loca
tion that performs these tasks. 

The LIST STANDARD COMPONENTS command sets a flag, (LIST=1), which causes 
the input, output, and table lists of any new or modified components to be 
printed upon the completion of processing all input commands. The PURGE com
mand causes the name of the purged component to be removed from the list 
of standard component names, CMPNTS. This results in the removal of all name 
lists associated with that component from the M18 file, when the degas proc
ess is performed at the end of the run. The SYMBOL command causes the symbol 
number following a standard component name to be added to characters 9 and 
10 of that name via the PUTCOD routine. 
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( START j 

INTERPRET 
COMMANDS 

& 
BRANCH TO 
TASK 

^ 

V 

LOAD INPUT 
OUTPUT OR 
TABLE LIST 

T 
(j°D 

LIST ST 
( 3 ° ) 

ANDARD 
COMPONENTS 

* 

LIST ALL 
STDCOMPONENT 
INPUT, OUTPUT, & 
TABLE LISTS 

I GD D U M P / ^ 
FILE V_ 

DUMP 
ONTO 

720 _ ) 

M18 
DUMPF9 

J_ 
( 

100 
) 

X 

V PURGE 

PURGE 
COMPONENT 
FROM FILE 

GD 

SYMBOL 

ADD SYMBOL 
NUMBER TO 
COMP. NAME 

GD 

FIGURE 4.2-1. PERMANENT FILE MAINTENANCE PROGRAM - MACRO FLOW DIAGRAM 
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EOF ON INPUT FILE 

PRINT INPUT' 
^OUTPUT.&TABLE/ 

LISTS FOR ALL 
MODIFIED 
COMPON

ENTS 

y 
C 6o° ) 

DEGAS M18 
BY COPYING ALL 
DATA ONTO TEMP. 
FILE M19 

f END J 

FIGURE 4.2-2. FILOAD PROGRAM - FLOW DIAGRAM 
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4.2.2 Name List Loading 

If a phrase is not a command phrase, characters 3 through 6 are compared to 
the three acceptable input name list types: INPT, OUTP,and TABS. If one of 
these three types is not recognized, a warning message is printed and a flag 
(LOAD=0) is set to prevent data from being loaded ontc the M18 file. If a 
recognizable name list type occurs, the component name is obtained from char
acters 1 and 2 of the phrase. This component name is compared to existing 
component names. If it is an existing component name the specified name list 
for that component is modified. If the component name does not match an exist
ing component name, the new component name is added to the list of library 
components and a notice is printed that a new component has been added. De
fault input, output, and table name lists of zero length are then added to 
the M18 file to assure that all three lists exist for all components. This 
is necessary to prevent READMS errors in the Model Generation program for 
components that might otherwise not have table name lists. The name list con
tained in the input data is then read and loaded onto the M18 file. 

The name list data is not in a free field format. The number of names must 
match that given in the phrase following the input list name, and the for
mat of the name data must match that given in Section 7 of Volume II. Errors 
in formating name list data can cause erroneous lists to be loaded. These 
will lead to errors in connections to the affected component. 

4.2.3 M18 File Degas Procedure 

The WRITMS routine leaves previous versions of stored items on the permanent 
file as "dead space" whenever the new version is of a different length than 
the original. In order to remove this dead space, the FILOAD program creates 
a new copy of the M18 file on local file M19 upon the completion of each run. 
M19 is loaded by copying the input, output, and table name list for each com
ponent listed in the list CMPNTS, from M18. 
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It is during this copy that the name lists for any purged components are de
leted. Upon the successful completion of the run, M19 is copied onto M18. 

4.2.4 Permanent Files 

The random access permanent file M18 is referred to in the FILOAD program 
as unit 18. This file contains an input, output, and table name list for each 
standard component and a list of all standard component names. 

4.2.5 Warning Messages 

Table 4.2 lists the three warning messages that can be generated by the FILOAD 
program. These messages are preceded by: 
-::-:c-::-WARN I NG-»-"-». If either messages 1 or 2 are printed, the name list associ
ated with these warnings will not be loaded. Other correct name lists for 
that or other components will be loaded. 

4.3 FILOAD PROGRAM SOURCE LISTINGS 

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

BCDDUB 
COMDAT 
CSORT 
DAND 
DCMPL 
DOR 
DUMPPF 
FILOAD 
GETCOD 
GETT 
ISCAN 

KOMSTR 
LCMPH 
NCODE 
NUMERC 
NXTPH 
PUTCOD 
PUTT 
READMS 
SHIFT 
STRMOV 
WRITMS 
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TABLE 4.2 
PERMANENT FILE MAINTENANCE PROGRAM WARNING MESSAGES 

1. CAN'T IDENTIFY xx AS A STANDARD COMPONENT 
The phase xx following the command PURGE or SYMBOL 
is not an existing standard component name. Check 
spelIing of xx. 

2. IN xxxxxxxxxx zzzz ISN'T A RECOGNIZED NAME LIST TYPE. 
NAME LIST WILL NOT BE LOADED. 

Characters 3 through 6, zzzz, in the phrase xxxxxxxxxx 
should be one of the name list types: INPT, OUTP, or 
TABS. Check spelling of xxxxxxxxxx. 

3. xxxxxxxxxx ISN'T A VALID NUMBER OF NAMES FOR NAME LIST. 
NAME LIST WILL NOT BE LOADED. 

A numeric phrase giving the number of names in the 
following name list must follow the component name--
Iist type phrase. 
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0, 
SUBROUTINE BCDDUB ENTRY POINT 000125 

STORAGE USED C0DEU) 00C134; DATACO) 000033; PLANK C0MM0N<2> OOOOOO 

EXTEPNAL REFERENCES (BLOCK, NAME) 
0CO3 
0 0 0 4 
0 0 0 5 
00C6 
0 0 0 7 
0 0 1 0 

GETT 
PUTT 
NNCOOS 
NDCODS 
NlP.2 i , 
NERR3* 

STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAHE) 

0000 000015 11ST 
0000 D 000010 BLANKS 
0000 D OOOOOO TEMP 

0001 000004 117G 
CCOO 000023 1NJPS 
OCOO 0 000002 TPHRS 

0000 000016 125F 
OCOO I 000014 K 
0000 0 000012 TT 

0001 000021 127G 
0000 D 000006 PERIOD 

0CC1 C0C076 SOL 
0000 0 OOC004 T 

O 
OO 

& 
o 
00 
o 
I 

OO 

G 0 1 0 1 
C C 1 0 3 
0 0 1 0 4 
0 0 1 0 4 
0 0 1 C 4 
OC 104 
C C 1 0 4 
C C 1 0 4 
o C l O S 
J C 1 0 7 
- 0 1 1 1 

c m 3 
0 0 1 1 4 
u 0 1 1 4 
0 0 1 1 6 
0 0 1 2 1 
0 0 1 2 2 
0 0 1 2 4 
" 0 1 2 6 
0 0 1 3 1 
O C 1 3 2 
0 0 1 32 
0 0 1 3 4 
0 0 1 3 6 
: C I M O 
0C1M1 
0 0 1 4 2 
0 0 1 4 2 

1 * 
2* 
3 * 
4 * 
5 » 
6 * 
7 * 
8 * 
9 * 

1 0 * 
1 1 * 
1 2 * 
11* 
i ; * 
! ' . ♦ 
1 6 * 
1 7 * 
i e* 
1 9 * 
2Z* 
21* 
22* 
2 3 * 
2 4 * 
2 S * 
2 6 * 
2 7 * 
2 6 * 

C 
C 
C 

' C 

c 

c 

c 

SUBROUTINE B C D D U B ( V A L U E , PHRS) 
DOUBLE P R E C I S I O N V A L U E , PHRS 
COUPLE P R E C I S I O N TEMP 

PURPOSE CONVCPT ALPHA NUMERIC I N F O R M A T I O N INTO D/P FORMAT 
CALL SEOUENCE VALUE  DOUBLE P R E C I S I O N NUMERIC VALUE ON RETURN 

PHRS  LEFT ADJUSTED ALPHA CHARACTERS ON INPUT 

I T LSCHARACTER OF PHRS 
oourur PRECISION TPHRS. 
DOUBLT PRECISION PERIOD 
Dourtr PRECISION BLANKS 
TPHRS : PHRS 
DOUPLT PRECISION TT 
CHCCK fOW PERIOD 
DO 10 K - 1, 12 
CALL rETTITPHRS, K, 

IS NOT 
T / ' 
/ •. 
/ • 

THEN INSERT PERIOD 

IT) 
GO TO 30 

10 
ir (TT .EQ. PERIOD) 
CONTINUE 
DO 20 K - 17, 1, 1 
CALL GET! (TPHRS, K, T) 
IT (T .NE. PLANKS .AND. T 

TALL PUTTCIPMRS, K*l, 
.NE. PERIOD) 
PERIOD) 

20 

30 

ir (T .NE. 
cor.l INUC 
VALUE  0 
RETURN 
CONTINUE 

PLANKS .AND. T .NE. PERIOD) GO TO 30 

OOOOOO 
COOOOC 
cooooo 
OOOOOO 
COOCOC 
COOCOO 
COCCOC 
COGQCC 
COCGOO 
COCOOO 
rococo 
cooooo 
C0CG04 
CC0CC4 
000004 
C00004 
C00011 
000021 
C00021 
oro,T2i 
000026 
00UC26 
C0OCS2 
L0C070 
COC070 
C0oC72 
C0G076 
C0C076 



CO o oo 
.!> 
o 
1—» 00 

o 
1 oo 

CC142 
CD142 
0 0 1 4 3 
C0146 
LC146 
<~C146 
C0147 
C01S2 
0 0 1 5 3 
QC1S4 

2 9 * 
3 0 * 
3 1 * 
3 2 * 
3 3 * 
3 4 * 
3 S * 
3 6 * 
3 7 * 
3a* 

C 
C 

c 
c 

N E X T , RIGHT J U S T I F Y ALPHA REPRESENTATION I N 
PHRS USING R12 E D I T CODE 
E N C 0 D r l l 2 , 1 1 5 , TEMP) TPHRS 

115 F 0 R M A T I P 1 2 ) 

NOW, UE ARE READY FOR 
D E C 0 D C U 2 , 1 2 5 , TEMP) 

125 F 0 R r * A T ( G 1 2 . 6 > 
RETURN 
END 

DECODE 
VALUE 

000076 
C00076 
00C076 
C00104 
CC0104 
000104 
JOOICM 
000113 
000113 
C00133 

o» 



2 SUBROUTINE COMOAT ENTRY POINT 000137 

STORAGE USTO CODE (1) 0G0164; DATA(O) 000040; PLANK C0MM0N(2) OOOOOO 
COMMON BLOCKS 
0003 CIO 000003 

EXTERNAL REFERENCES (BLOCK, NAME » 

0004 
00 05 
3CC6 
0007 
0010 
0011 

STPKOV 
F[ADMS 
NWDU1 
NI01* 
M02» 
NCPR3S 

STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME) 
0000 
OOCO 
OOCO 

COCCO7 
000002 
CC0027 

101F 
ATNPEX 
INJPS 

COOl 
OOCO 
0003 

00C064 
OOOOOO 
OOOOOO 

124G 
DBLANK 
IREAO 

0001 
0000 
0C03 

000106 
000004 
000001 

13 5G 
ON 
IWRITE 

0001 
OCOO 

000115 200L 
00C0O6 I 

OCCO 000014 201F 
0C03 I 000002 IOIAG 

co 
o 
oo 
c» 
o 
00 
o 
I 
oo 

00101 
00103 
OOlO'l 
0C105 
C010S 
cCluS 
001 01 
0010S 
C0105 
ooi or. 
LC1J5 
CC105 
roios 
CC105 
T01C5 
0C1GS 
I 010S 
c01C7 
C0110 
C0110 
com 
00112 
00113 
0011 3 

1* 
2* 
3* 
4* 
5* 
6* 
7* 
8* 
9* 

1 C« 
11* 
12* 
13* 
14* 
IS* 
1 £♦ 
17* 
18* 
19* 
20* 
21* 
22* 
23* 
24* 

(A  2) 
r L, M, N) 

TAPLES REQUIREO 
CALL SEQUENCE 

METHOD LISTS 

SUBROUTINE COMOAT(COMNAM,TYPE,N.N AMES) 
IMPLICIT DOUBLE PRECISION 
IMPLICIT INTEGER (I, J, K, 
DOUPLC PRECISION DBLANK / • 

PURPOSE OBTAIN LISTS Cr INPUTS, OUTPUTS, OR 
FOR A SPECIFIED STANDARO COMPONENT 

COMNAM  STANDARD COMPONENT NAME 
TYPE  TYPE OF LIST REQUESTED E.G. INPT,OUTP,TABS 
N  NUMBER Or NAMES IN LIST 
NAMES  NAMES Or QUANTITIES 
ARE STORED ON A RANDOM ACCESS PERMANENT FILE AND 

ACCESSED VIA THr MASS STORAGE I/O FEATURES OF FTN. 
FOR EACH STANDARD COMPONENT, 3 LISTS WILL EE CREATED 
UITH THE INDEX NAMES XXIUPT, XXOUTP, XXTARS UHERE XX 
REPRESENTS THE STANDARO COMPONENT NAME. THE FIRST WORD 
IN EACH LIST WILL CONTAIN THE NUMBER OF WORDS IN THE LIST 
PLUS 1. 

COMKON/C10/IREAO,I WRITE,101 AG 
OCUBLF PRECISION NAMESU) 
> FOPM INDEX 

AlNDEyCI'LAIIK 
C A L L S T R M O V < C O M N A M , I » 2 , » I N D E X , D 
C A L L S T R M O V ( T Y P E . L , 4 , A I N 0 E X . 3 ) 

> READ F I R S T WORD I N RECORD 

C00002 
C0OCO2 
C0OCO2 
C0C0C2 
C0CCC2 
C0C0O2 
00C0C2 
C0GC02 
CCC002 
C0CCQ2 
000002 
CCo002 
COCC02 
CCC002 
0CC002 
G00002 
00CTC2 
C00002 
CCC0C2 
C0C032 
C0G002 
000004 
000013 
LGGC13 



DO O OO 
-p* 
o CO 
o 
1 oo 

00114 
00115 
00115 
00116 
00120 
00121 
C0121 
00123 
00126 
C0127 
0C131 
00132 
C0141 
C0142 
00143 
CC1M4 
0C147 
C0150 
00151 

25* 
26* 
27* 
23* 
29* 
30* 
31* 
32* 
33* 
34* 
35* 
36* 
37* 
3P* 
3S* 
40* 
41* 
42* 
4 3* 

CALL R E A D M S ( 1 8 , D N , 1 . A I N 0 E X ) C 0 0 0 2 2 
N = DN O C 0 0 3 0 

C > READ N W0R0S 0 0 0 0 3 0 
I F ( N . L T . 1 ) N = 1 C 0 0 0 3 6 
CALL R E A O M S ( 1 8 , N A M E S , N , A I N D E X ) L 0 C C 4 4 
I F ( N . L E . l ) GO TO 2 3 0 COC052 

C > S H I F T WORDS OVER ONE TO E L L I H I N A T E N O . OF WORDS STORED I N I S C 0 3 0 S 2 
DO ICO 1 = 2 , N C0CDS6 
N A M E S C I - 1 > = N A M E S ( I ) C 0 0 0 6 4 

100 CONTINUE L 0 L C 6 6 
N r N - 1 C 0 0 0 6 6 
i r ( I 0 1 A G . E Q . 8 0 ) W R T T E C I W R I T E , 1 0 1 ) ( N A M E S C I ) , I = l , N > 00 CUT 1 

1 0 1 FORMATC C 0 i D A T - N A M E S ' / ( 2 0 2 4 ) ) 0 0 0 ) 1 1 
RETURN C O O l l l 

2 0 0 N-C C 0 0 1 1 5 
i r i l D T A G . T O . 8 0 ) W R I T E C I W R I T E , 2 0 1 ) 00 01 I S 

2 0 1 F O R M A T C C O M D A T - N r O ' ) C 0 0 1 2 5 
RETURN C 0 0 1 2 S 
END £ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * C0C163 



81 SUBROUTINE CSORT ENTRY POINT 000203 

STORAGE USED CODEIl) 000215; DATAIO) 000046; BLANK COMMON!?) OOOOOO 

EXTERNAL REFERENCES (BLOCK, NAME) 

0003 ISCAN 
00C4 PUTT 
OOOS NLRR3t 

STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME) 

0001 
0001 
oooo 
0000 
0000 
0000 

D 
I 
I 
I 

000027 
C0T077 
0C0022 
C0CC01 
C00022 
GC0010 

125G 
320L 
DAI 
II 
JDAl 
K2 

0001 
0001 
0000 
ocoo 
0000 
OOCO 

D 

I 
I 

000112 
0001 15 
000024 
000033 
000024 
000007 

15CG 
33CL 
DAII 
INJPt 
JDAII 
LIM 

3001 
0001 
0000 
0003 
0000 
0000 

0 
D 
I 
I 

000021 
000156 
.000004 
OOOOOO 
000015 
000014 

20 CL 
34 OL 
DBLANK 
ISCAN 
K 
M 

0001 
0001 
OCOO 
OCOO 
0000 
OCOO 

0 
0 
0 
I 

000072 
000161 
000016 
00C020 
000020 
000013* 

220L 
40QL 
OTEMP 
ITEMP 
KHR1 
Ml 

OCOl 
0001 
OOCO 
OCCO 
OOCO 
OCCO 

I 
I 
0 
I 

C0CC75 
0OC171 
OOOOOO 
cc?ou 
C00002 
C00G06 

3C0L 
990L 
I 
J 
KHR2 
N 

0000 I C00012 N2 

o 
oo 
-F=» 
O 
CO 
o 
oo 

00101 
00103 
00104 
.10105 
00 106 
r-0106 
00106 
0C1C6 
00106 
00106 
CC106 
0C106 
00106 
-,C 106 
3C1C6 
JC106 
001J6 
:0106 
0C106 
0C106 
00106 
00106 
c0106 
0C1C6 
00106 
00106 
00106 

1* 
2* 
3* 
4* 
5* 
6* 
7* 
8* 
9* 
10* 
11* 
12* 
13* 
14* 
IS* 
16* 
17* 
n* 19* 
20* 
21* 
2 2* 
23* 
24* 
25* 
26* 
27* 

C 
c c c c c c c c c c c c c c c c c c c c c 

SUBROUTINE CSORT (IA.NN) 
IMPLICIT DOUBLE PRECISION (A - Z) 
IMPLICIT INTEGER (J - N) 
DOUBLE PRECISION I A U ) 

INTEGER I, II 
C****** 

PURPOSE 
CSORT SOPTS THE E L E M E N T S OT A SINGLE-DIHENSION D0U8LE-
PRTCISION ARRAY IN ASCENDING-CHARACTER (DISPLAY CODE) ORDER, 
WITH A SORT OPTION THAT PLACES BLANK CHARACTERS FIRST IN THE 
ALPHAMERIC SEQUENCE. 
Tlir SHELL ALGORITH IS USED. 

USAGE 
DIMENSION 1A(J) WHERE JrlABS(N) 
CALL CSOPT(IA.N) 

INPUT PARAMETERS 
IA - INPUT ARRAY TO BE SORTED IN PLACE 
N - TABS(N) IS NUMPER OF ELEMENTS IN ARRAY IA 

N.LT.3 PERFORM NORMAL SORT, SEE ABSTRACT 

C****** 

N.GT.O PERFORM 
OUTPUT PARAMETERS 

IA - THE INPUT ARRAY 
USER EHPOR 

WlirN N.EO.O, CONTROL IS 
WITHOUT SORTING. 

MODIFIED SORT, SEE ABSTRACT 

IS SORTED IN PLACE 

RETURNED TO THE CALLING PROGRAM 

C00002 
CC0002 
C00002 
C00C02 
r.00002 
C00002 
C0LC02 
OCciciC 2 
C3C002 
CC00C2 
COC002 
C0CC02 
000002 
CC0002 
000002 
000002 
CO COO 2 
C000C2 
cr-c.002 
oocrc2 
C0COO2 
C00C02 
C0LC02 
rOG302 
OCOCO? 
C0CC02 
00CC02 



co 
o 
oo 
■o 
o 
00 
o 
oo 

00107 
00110 
com 
coin 
C0113 
ecus 
0C116 
C0116 
00123 
CC121 
00122 
C0123 
00124 
G0127 
00130 
00131 
00133 
00134 
C0136 
C0143 
0C140 
C0142 
00143 
00144 
C0146 
00147 
U0152 
C0153 
0C15M 
00155 
CC156 
C01S7 
C161 
C0162 
0 016 1 
00164 
C0165 
00167 
CC171 
CC171 
.0 172 
00174 
017S 
00176 
00177 
00203 
00201 

26* 
2 9* 
30* 
31* 
32* 
33* 
34* 
3
r
.* 

36* 
37* 
3C« 
3"* 
•13* 
41* 
4 2* 
43* 
44* 
45* 
4 t* 
4 "<• 
4 fc* 
4 9* 
SO* 
SI* 
52* 
53* 
54* 
55* 
56* 
57* 
5 8* 
59* 
60* 
61* 
62* 
63* 
64* 
6S* 
66* 
67* 
be* 
69* 
70* 
71* 
72* 
73* 
74* 

C • ♦ 

C ♦ ♦ 

2 CO 

210 
220 

C * ♦ 
300 
320 

3 30 

340 

C * * 
, 4 00 

9 90 

DOUBLE PRECISION KHR1, KHR2 
EOUIVALENCE (ITEHP.KHR1),(DAI,JDAI),(DA 11,JDAll) 

DOUBLE PRECISION DBLANK / • 
♦ VALIDITY CHECKS 
if INN.E0.Q) CO TO 990 
N = lALiS(NN) 
IF (NN.LT.O) GO TO 300 
* SWITCH CHARACTERS 
KHR1 = DLlLANK 
KHR2 - 0 
LIU : 12»N 
K2 : 1 
DO 210 J=l,1IM 
N? = L1MK2»1 
I = I S C A N (KHR1 ,1, 1,IA,K2,N2,MH 
IF (I.EQ.O) GO TO 220 
TALL PUTT(IA.1,KHR2) 
IF (I .GE .LIM) 60 TO 220 
K2 : 1*1 
IF (KHRl.EO.O) GO TO 990 
♦ S.ORT THE ARRAY 
M : N 
M = M/2 
IF (M.LE.O) GO TO 400 
K = NM 
00 340 jrl,K 
1 = J 
II z K M 
O M = IA (I ) 
DAI I = IAIII) 
ITEMP z JDAI  JOAII 
IE (ITEMP.LE.O) GO TO 340 
DTCMP r IA(1) 
IA( 1 ) = IAIII) 
1A( II » : DTCMP 
I : IM 
IF (l.GT.C) GO TO 330 
CONTINUE 
GO TO 320 
• SWITCH CHARACTERS BACK 
IF (NN.LT.O) GO TO 990 
KHR1 r 0 
KIIR2 r DBLANK 
GO TO 200 
CONTINUE 
RTTURN 
END a * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

C00002 
CO0CO2 
CD0002 
0CUC02 
C00002 
CC0C04 
C0CO06 
00C006 
000011 
ocroi3 
COC015 
C0CC2 1 
L00C?2 
cr,c r : 7 
COC033 
0003S 1 
C000S3 
G0L06C 
C0006q 
C0CD72 
C0C072 
CCO075 
CCC077 
C0G101 
000 103 
C00106 
00C112 
000115 
00C1J4 
000126 
000130 
OOC140 
L00143 
CC0145 
C0014 7 
COt 150 
000153 
0CO157 
000157 
0001S7 
00C16 1 
COCI63 
000165 
00C167 
C0017 1 
COOl7 1 
C00214 

J 



OB 

CO o 00 
o 
I — * 
CO o 
I oo 

FUNCTION DANO ENTRY POINT 000023 

STORAGE USE0 CODE CI I 000025; OATAIO) 00001S; BLANK C0MM0NI2! COOOOO 

EXTERNAL REFERENCES (BLOCK, NAME) 
0003 NERR3S 

STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME) 
0000 D CuCGOO DANO 0000 000011 INJPS 0000 I 000002 II OCOO I 00C004 12 OCOO I C00006 13 
0000 0 C0C002 Tl 0000 0 000004 T2 3000 D 000006 T3 

T0101 1* OOUPLF PRECISION FUNCTION DANDIEl, E2) COOOOO 
00103 2* DOUBLE PRECISION El, E2 OOGCOO 
0C134 i* DOUBLE PRECISION Tl, T2, T3 GOOOOO 
00105 4* INTEGER 11121 . 12(2), 1313) COCOOO 
00136 5* EQUIVALENCE llllll, Tl), (12(1), T2), (13(1), T3) COCOOC 
CC107 6* Tl r El COOCOO 
00113 7* T2 z F2 COOCOl 
10111 A* 13(1) = ANO(llll), 12(1)) ' 00CC03 
C0112 ** 13(2) : ANO (1112), 1212)) COCC06 
00113 10* * OAND = T3 COCdl 
CCU4 11* RETURN C0C011 
C011S 12* CNO C00C24 



CO o oo 
-o o 
I—" CO o 
I oo FUNCTION OCMPL ENTRY POINT 000017 

STORAGE USED CODEIl) 0000217 OATAIO) 000012; BLANK C0MM0NI2) OOOOCO 

EXTERNAL REFERENCES IBLOCK, NAME) 
0003 NERR3S 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
0000 D 000000 OCMPL 0000 000006 INJPS 0000 I 000002 II 
0000 0 CCC004 T2 

0000 I 000004 12 OCOO 0 C00Q02 Tl 

00101 
00103 
GC1Q4 
00105 
C0106 
00107 
30110 
C011 1 
C0112 
00113 
00114 

1* 
2* 
3* 
4* 
5* 
6* 
7* 
8* 
9* 

IC* 
11* 

DOUBLE PRECISION FUNCTION 0CMPLIE1) 
DOUBLE PRECISION El 
OOUBLE PRECISION Tl, T2 
INTEGER 1112). 1212) 
EQUIVALENCE m i l l , Tl), (12(1), T2I u : n 
12(1) r COMPL II 1 (1 ) ) 
12(21 : COMPLII 1(2) ) 
DCMPL = 12 
RETURN 
END 3 OCMPL 

OOOCOO 
000000 
COCCOC 
00C000 
COOCOO 
CCCOOO 
COOCOl 
C00C0 3 
COOOOS 
000007 
000020 

M 
<o 



o 

co o oo 
-e» o 
CO 
o 
I oo 

FUNCTION DOR ENTRY POINT 000023 

STORAGE USED CODEIl) 000025; OATAIO) 000015; BLANK C0MMONI2) OOOOCO 

EXTERNAL REFERENCES IBLOCK, NAME) 
0003 NERR3* 

ST0RA6E ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
OCCO D OOOCOO OOR OCOO 000011 INJPI 0000 I 000002 H 0000 I 000004 12 OCOO I 000006 13 
0000 D GOGG02 Tl 0000 0 000004 T? 0000 D D00006 T3 

DOUBLE PRECISION FUNCTION OORIEl, E2> 000000 
DOUBLT PRECISION El, E2 C0UC00 
DOUBLE PRECISION Tl, T2, T3 COOOOO 
INTCGTR I K ? ) , 1212), 1313) OOOCOO 
EOUIVALENCE dill), Tl), 11211), T2), (13(1), T3) OOJCOC 
Tl = ri COCCOO 
T2 - E2 L00001 
I3I1I z ORIIlll), 12(1)) C0COO3 
13(2) = OR (1112), 1212)) 000006 
DOR =13 COcOl 1 
RCTURN 000013 
END 0 DOR COG024 

COlOl 
0 0 1 0 3 
0 0 1 3 4 
CC105 
CC106 
C0107 
0 0 1 1 0 
com 
CO 112 • ' , 
0 0 1 1 3 
0C11<4 
C0115 

1* 
2 * 
3 * 
4 * 
5 * 
6* 
7 * 
8* 
9 * 

1 0 * 
1 1 * 
1 2 * 



co o oo 
-p=» o 
I — ' CO 
o 
I oo SUBROUTINE DUMPPF ENTRY POINT 000255 

STORAGE USTO CODEIl) 000276; OATAIO) 000102; BLANK COMMONIZ) OOOOCO 

EXTEPNAL REFERENCES IBLOCK, NAME) 
0C03 
00G4 
O0G5 
3306 
30C7 
0010 
0011 
0012 

RCAOMS 
STPMOV 
E.ETCOD 
KOMSTR 
Nunui 
N102S 
ri i o i » 
NLPR3S 

S T O R A G E A S S I G N M E N T I B L O C K , T Y P E , R E L A T I V E L O C A T I O N , N A M E ) 

0000 
3001 
OCOO 

C0C032 101F 
CC013S isir, 
0C0C4O 631F 

0000 P OCC016 DMAX 
OCOO I CLC022 ISY»-B 
3000 I C00C20 HAXM1 

0000 
oroi 
OOCl 
oroo D 

000C23 11F 
00C153 162G 
000234 640L 
O0OC04 OPFNAM 

oroo i 000015 J 
0P03 0 000006 PFNAHF. 

0000 
0001 
OCCO 
0000 

00003S 11 IF 
000142 200L 
000026 65T 
000010 I 

0000 I C00021 K 
0000 D 000013 PINDCX 

0001 000031 121G 
0000 000036 201F 
0000 0 000011 DPLANK 
OCOO I 000002 IOIM 
0006 I COOCOO KOMSTR 

OCOl 
0001 

C00C47 
C002D0 

OOCO 0 cooooo 
OGCO 
0000 

CC0057 
[ C0D0C3 

130G 
620L 
DIM 
INJP* 
MAX 

00101 
00103 
00104 
00105 
C0105 
00105 
rnos 
0C10S 
CC10S 
00105 
CC105 
J0105 
n01C7 
CCl 10 
CC112 
LC112 
CC113 
CC114 
-0117 
30117 
3C123 
101 2 J 
c0123 

1* 
2* 
3* 
4* 
5* 
6* 
7* 
8* 
9* 
IC* 
11* 
12* 
13* 
14* 
lc.* 
16* 
17* 
IP* 
19* 
£~» 

21* 
22* 
25* 

C 
c 
c 
c 
c 
c 
c 
c 

11 
c 

65 
c 
c 

SUBROUTINE DUMPPF(CMPNTS,ICPMAX,TYPES,A INPUT ) 
IMPLICIT OOUBLE PRECISION (A - 2» 
IMPLICIT INTEGER II - N) 

OOUPLE PRECISION OPFNAM / 'PFNAME • / 
1 . VERSION 

PURPOSE DUMP 
CALL SEQUENCE 

PERMANENT 
CMPNTS -
ICPMAX -
DCPMAX -
TYPES -
AINPUT -

REVISED 
ONTO TAPE F I L E 

COMPONENT 
NIIMPER OF 
NUMBER OF 
OATA TYPE 
NAME ARRAY 

MAY 21 1976 
9 I N INPUT FORMAT 

NAME L I S T 
COMPONENTS 
COMPONENTS I 0 B L E PRCSNI 
NAMTS 

WORK STORAGE ARRAY 
DESICNCD BY J . D . BURROUr i lS DEC 1 9 7 5 

DOUPLE P R E C I S I O N CMPNTS ( 1 ) , T Y P E S ( 3 ) , A I N P U T I 1 ) 
W P I T E I 9 . 1 1 ) 
FORMAT! 'NEW F I L E * J 

LOAD F I L E NAMT 
CALL P E A L . M S l l f i . r r NAME , 1 .OPFNAM) 
WRI TE ( 9 , 6 5 ) P F N A M E 
F O R M A T I T I L r N A M E r ' . A l O ) 

> SCAN ALL COMPONENTS 
DO 6 4 " I r 1 , K P M A X 

> L^AD C 0 " P 0 N T N T NAME 
DCUPLr P l f C I S ! ON DIM A'.K 

000005 
COOOOS 
CD0005 
COOOOS 
000005 
CO 0005 
00C005 
COOOOS 
GOC005 
ccoros 
0C0005 
000005 
00C0o5 
00'JCOS 
roc.012 
C0C012 
C00012 
LC0C2C 
00-031 
C0C031 
cnoc3i 
C00C31 



•«J 
K) 

0 0 1 2 5 
CC126 
0 C 1 2 6 
U 0 1 2 7 
0 C 1 3 2 
0 C 1 3 2 
0 0 1 3 3 
0 0 1 3 4 
0 C 1 3 5 
0 C 1 3 6 
OC136 
GC137 
0 0 1 4 3 
C-C14 3 
CC144 
0 0 1 4 4 
0 0 1 4 6 
: C 1 5 5 
O0156 
C 0 1 5 6 
J C 1 5 7 
C 0 1 6 1 
0 0 1 6 4 
3C165 
0 0 1 6 5 
CC166 
CC172 
CC173 
0 0 1 7 S 
o C 1 7 5 
0 0 1 7 7 
0 0 1 77 
O C O l 
0 0 2 0 2 
0 0 / 0 6 
C0JC7 
0 C 2 1 1 
CC212 

2 4 * 
? 5 * 
? 6 * 
2 7 * 
2 E * 
2 9 * 
3 0 * 
3 1 * 
3 2 * 
3 3 * 
3 4 * 
3S« 
3 6 * 
3 7 * 
3 8 * 
3 9 * 
4 0 * 
4 1 * 
4 <!* 
4 3 * 
4 4 * 
4 5 * 
4 6 * 
4 7 * 
4 8 * 
4 9 * 
5 L * 
5 1 * 
5 2 * 
5 3 * 
5 4 * 
5 5 * 
St * 
5 7 * 
S B * 
5 V * 
6 T * 
6 1 * 

c - -

c — 

C - -

1 0 1 
C — 

c — 

1 1 1 

C — 
2 0 0 

C — 

2 0 1 
2 4 0 
6 2 0 
C - -

C — 

6 3 1 
6 4 0 

P I N O E X r O B L 
CALL STRMO 

- > SCAN 
DO 6 ? 0 J = l 
CALL STRMO 

- > READ 
CALL PEADM 
MAX r OMAX 
C f L L PCAL'M 
M A X M l r H A X -

- > WRIT 
W R I T l ( 9 , 1 0 
F O R M A T ! A 7 , 

- > TEST 
I T ( J . E O . 3 ) 

- > INPU 
I F ( M A X . G I . 
F O R M A T I f i A l 
GO TO fc?Ci 

- > I A : L 
i r i M A X . L E . 
0 0 24P K - 2 
CALL GETCO 
D l M r m i M 

- > WRIT 
WTITE 1 9 , . . 0 
F 0 R M A T ( A 3 , 
CONTINUE 
coNi inur 

- > TEST 
I r ( K O M S T R ( 

- > GET 
CALL CEICO 
W R I T E ( 9 , 6 3 
FORMAT! ,C,Y 
CONTINUE 
RETURN 
END a **** 

ANK 
V ( C M P N T S ( I ) , 1 . 2 , P I N O E X . l ) 

THREE TYPES OF L I S T S R E O " 0 TOR EACH COMPONENT 
, 1 
V I T Y P E S I J ) , 1 , 4 , P I N D E X , 3 ) 

L I S T S FROM F I L E 13 
S I 1 8 , O M A X , 1 . P I N D E X ) 

S U B , A I N P U T , M A X , P I N OEX) 
1 
E INPUT L I S T NAME A NO NUMBER OF I N P U T S ( O U T P U T S ! 
1 J P I N O C X , M A X M 1 
• = • , 1 4 ) 
roR TARLT INPUTS 

GO TO 200 
I ANO OUTPUT LIST TYPES 
1 IUPITE(9,11 1 ) (AINPUT(K),K=2,MAX) 
01 

E INPUT FORMAT 
1 !G0 TO 620 
.MAX 
DI5,AINPUT(K),IDIM) 

E TABLE NAME AND MAX. DIMENSION 
1 >A INPUT IK) ,DIM 
r 7.o 

TOR SYMBOL NUMBER 
CMPNTSU > ,9 ,2,DBLA<4K,1) .EO.OIGO TO 640 
SYMBOL NUMBER FROM COMPONENT NAME 
015.CMPNTSU),ISYMB) 
1 )CMPNTS (I ) ,ISYMB 
MPOL, *,A2, ' = ',15) 

************************************ 

00C031 
CC0032 
C00032 
C00C4 7 
COC047 
03004 7 
C0CC6C 
C0C066 
C00074 
'.00102 
C001C2 
:ccio5 
000114 
COOl14 
0001 14 
COOl14 
cr.oi i 7 
L 0 0 1 4 C 
ccomo 
L 0 0 1 4 0 
r o o 14 2 
00ol4 5 
C001S3 
C00161 
OOCl6 1 
C0J167 
C00202 
CC02C2 
CCc:r„2 
C00202 
C0O202 
C0C202 
C00215 
000224 
LPC235 
CCC235 
0CC235 
000275 

CO o 00 
o 
t — • 
CO o 
I oo 



00 
o 
00 

o 
i—• 
00 

^ MAIN PROGRAM FILOAD 

STORAGE USEO C O O E I l ) 0 0 1 3 1 7 ; D A T A I O ) 0 0 ? 0 6 4 ; BLANK COMMON!?) OOOOOO 

COMMON BLOCKS 

3003 CIO 000003-

EXTERNAL REFERENCES I B L O C K , NAME) 

0004 
00C5 
0006 
0007 
0010 
0011 
0012 
0313 
0014 
3015 
0016 
3017 
0C20 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0030 
0031 
0032 

NXTPH 
LCMPH 
SIPMOV 
KOMSTR 
PUTCOD 
WRITMS 
NUMCRC 
bcrnun 
READMS 
GE TCOD 
COMPAT 
CSORT 
CUMPPF 
NINTRS 
rocr* 
KRPO'S 
N 103* 
MP2S 
NuPUS 
M O l i 
KERR21 
DSORT 
NSTOPI 

STORAGE ASSIGNMENT ( B L O C K , T Y P E , R E L A T I V E L O C A T I O N , NAME) 

0001 
OCOl 
OCOl 
0001 
OCOl 
OCOl 
OCOl 
oroi 
0000 
OCOl 
OCOO 
COOO 
oroo 
0000 
OCCO 
n: 0 3 

D 
D 
0 
I 
I 
I 

000145 
000304 
000360 
000430 
000471 
000S57 
000625 
001 1 17 
001353 
001312 
C017L5 
00 1360 
001 160 
001 1S5 
031 154 
0!,' 'If -

136L 
160L 
208L 
220L 
310L 
35CL 
4C0L 
5120 
S41

r 

V99L 
(.MMNDS 
OCMP 1 
HINPT 
1 C M M A X 
I C P H O O 
I
1 f Mi 

OCOO 
OCOO 
0CC1 
OCOl 
OOCl 
OOCl 
0CC1 
0CC1 
OOCl 
COOl 
ccoo 
C C J O 
OCCO 
uCOO 
LCcO 
o.:ro 

D 
0 
0 
I 
I 
1 

001234 
001244 
C.CP361 
C0P174 
CC0366 
LcD&I3 
00065 3 
CO 1 1 4 1 
Co 107 1 
CGI 31 3 
CO]3tc 
CJ121 1 
CO 1162 
O uP7 2 1 
IZ122S 
C 1 ■>! 5 

137F 
161F 
210L 
235G 
317G 
353G 
4 14 G 
5 17G 
6C0I 
99STL 
CT NT S 
PfPMAX 
MilJTP 
IC M"OD 
10 
T < 1 ' ■ ' 

0001 
0001 
OOCl 
0000 
OOCl 
OOCl 
3101 
C0C1 
3C00 
OOCl 
0^01 
OZIO 
OOCO 
OOOC 
OCCO 
LPP3 

D 
D 
0 
I 

C00024 
C00222 
000315 
C01313 
CciC230 
00-4 74 
CCC616 
CCP715 
C01326 
0012c5 
CC1314 
Col 15C 
Cc

n
::o 

TU1164 
001230 
coo:o2 

100L 
140L 
1F0L 
211F 
247G 
320L 
3(0L 
432G 
521F 
70CL 
9994L 
COM'JAM 
DIM 
HTATS 
ICMP1 
1DIAG 

0000 
0001 
OCOO 
oroi 
O
r
Cl 

COOl 
0 300 
oroi 
oroi 
O
n
01 

OOOC 
c°or 
ocoo 
CPOO 
ocoo 
ortiu 

0 
0 
0 
I 
D 
1 

001233 
000252 
001266 
T004P4 
00C456 
00C477 
001312 
001010 
001214 
00 126 7 
C01217 
TO00C4 
C01226 
001201 
000321 
n 0 P ) V 2 

101F 
146L 
181F 
212L 
3C0L 
33CL 
361F 
4 530 
533G 
72 CL 
AIN 
OPL ANK 
DMA X 
I 
ICOM 
IPJM 

0001 
0001 
OOCl 
0001 
OCOl 
3001 
0 001 
0001 
3001 
3001 
oroo 
OCCO 
OCOO 
0000 
0300 
o'OO 

D 
D 
0 
I 
I 
T 

000064 
000263 
00C324 
00C125 
000347 
0D053S 
D0P54 4 
100702 
001054 
001276 
0 0 0 3 4 3 
00C34 1 
00C0C7 
00CC06 
OOllSo 
illl 1 73 

13CL 
15CL 
200L 
215G 
310G 
338L 
366G 
5CCL 
540L 
75 CL 
AINPUT 
OCMPTS 
DPn.'AM 
IBLNK 
ICPMAX 
IMl'l X 



OCOO I 001174 ITYPE 
0007 I COOOCO KOMSTR 
0000 I 001205 N 
0000 I 001216 NT 
oooo D roi:03 PHRS 
OCCO D 0 O U 5 2 TYPE 

0003 I 0C0001 IWRITE 
0000 I 001157 LIST 
CCOO D 000311 NAMES 
0000 I P01173 NTASK 
OCCO D 001171 PINDCX 
OrDC D 000677 TYPES 

0000 I 001166 118 
0000 I 001175 LOAD 
0000 I 031176 NCOMP 
0000 0 101221 OUT 
0000 D 001206 SYPC 
OCOO D 001177 VALUE 

0000 I 001167 119 
0000 I 000003 MAX 
OCOO I 001214 Nl 
0000 D 000507 OUTPUT 
OCOO D 001223 TAB 

0000 
0000 
0000 
coco ocoo 

I 
I 
1 
D 
0 

001202 
C01213 
001215 
001231 
CC0653 

J 
MAXCOM 
NO 
PFNAME 
TABLE 

0 3 
O 
OO 

-Pi 
o 

CO 
o 
I 

CO 

3C101 
G0103 
OC104 
C0106 
C0110 
J C 1 1 2 

C011 3 
C 0 11 3 
:oii3 
C011 3 
oOll 3 
OC113 
0C113 
0011 3 
OCll 3 
c0113 
CC113 
P0113 
OCll 3 
0011 3 
C0113 
C0113 
rcn 3 
cons 
'0115 
C0116 
0C117 
c C123 
00 122 
00124 
00126 
C0130 
C0132 
00134 
CC136 
L0140 
00142 
0C14H 
C0150 
00 152 
CC154 
•r 0 1 5 6 
00160 
00162 
0C163 
C0163 
0C164 

1* 
2* 
i* 
4* 
5* 
6* 
7* 
r* 
9* 

IC* 
11* 
12* 
1 3* 
14* 
lb* 
16* 
17* 
IP* 
19* 
20* 
21* 
22* 
23* 
24* 
2^» 
26* 
27* 
2fi* 
29* 
30* 
31* 
3?» 
33* 
34* 
35* 
36* 
37* 
3e* 
39* 
40* 
41* 
42* 
43* 
44* 
45* 
46* 
47* 

IA - 2) 
, L, M, N) 

C 
C 
C 
C 
C 
C 
C 
c 
c 
c 
c 
c 
c 
c 
c 
c 

PURPOSE 

METHOD 

IMPLICIT DOUBLE PRECISION 
IMPLICIT INTEGER II, J, K, 
DOUBLE PRECISION OBLANK / * 

DATA IbLNK 
DOUPLF PRECISION OPFNAM / 'PFNAME • / 
OCUPLT PRECISION NAMES, ICOM 
DCuPLr PRECISION OCMPTS / 'CMPNTS • / 
PROGRAM FILOAD!INPUT: 1 00,OUTDUT = 200.TAPES = I"PUT,TAPE6 = 0UTPUT, 

1 TAPE3,TArE78,TAPr79,TAPE9) 
VERSION 3.1 REVISED OCT 13 1976 

THIS PROGRAM ADOS INPUT,OUTPUT,A NO TABLE NAME LISTS 
TO THE EASY PROGRAM PERMANENT FILE. 

DATA IS RE^D FROM TAPE3 AMD LOADED INTO THE PERMANENT FILE. 
THL DATA FORMAT IS FIRST PHRASE =PECORO NAME. 

SECOND PHRASE z NO. WORDS IN RECORD 
THE INPUT AND OUTPUT NAME LISTS INFUT 
DATA IS FIXED flELD WITH a 8A10 FORI-AT. 
THE TABLE LIST INPUT OATA IS A10.G7.0 
FORMAT. 
THE NUMERIC INPUT SPECIFIES THE HAX1HUM 
TABLE DTMENSION. NEGATIVE VALUES 
INDICATE SINGLE INDEPENDENT VARIABLE TAPLES. 
J.D.BURPOUGHS MAY 1974 
NAMES! 100 ),rr-PNTSll 51 ),AINPUT(5C),{UTPUT(50), 

1 TABL»"(1 o> , ICOM (8 ) , 1 Y PC S ( 3 ) ,C MMND S ( 6 ) .ICMMOD 1151 ) 
COMMON/CIO/IRE AD,I WRITE,101 AG 
EQUIVALENCE (DCMP) .CMPNTS) 

/ 
' / 
' / 
• / 
• / 

DESIGNED BY 
OIMENSION 

STAND 

DATA COKUAM / • 
DATA TYrLi.ll) / 'INPT 
DATA TYPLSC) / 'OUTP 
DAT A TYP: S(3) / 'TARS 
DATA CM'INDS(l) / 'LIST 
DATA rMMMDS(2> / 'PURGE • / 
OATA C n ̂ \D S I 3) / 'DUMP FILE • / 
DATA CMfNDS(4) / 'SYMBOL * / 
DATA CMMN0SI5 ) / 'NEW F I L E • / 
OATA rMH* .DS I6> / ' F I L F NAME ' / 
DATA TYPE / • • / , ICPMOD 
DATA TCPr-AX / - 1 / 
OATA L I S T / 0 / 
DATA H1NPT / ' I N P T • / 
DATA HOUTP / 'OUTP * / 
DATA H IABS / ' T A B S ' / 
I R C A D r S 
I W R I T r = 6 

> OPEN MASS STORAGE F I L E 
O C r i r . r F I L E 1 8 ( 2 8 1 0 , 3 0 2 , U , I 1 8 ) , 1 9 l 2 f t l O , 3 0 2 , U , 1 1 9 } 

/ 0 / f ICMMAX / 6 / 

COCOOC 
OCOCOl 
O0CO01 
COOOOl 
COOOOl 
COCOOl 
COCOOl 
COOOOl 
rocooi 
300001 
000001 
COCOOl 
COCOOl 
COOCOl 
COOOOl 
00CC01 
COCOOl 
COCCOl 
COCOOl 
CCUCC1 
COOOOl 
OCOCOl 
CCOOOl 
LPCC01 
OCOCOl 
onocoi 
COCOOl 
COOOOl 
00 COOl 
OOCCOl 
CCCC31 
COOCOl 
CO00C1 
COCOOl 
0CCC01 
COCCOl 
COCCOl 
c-coroi 
C0C0C1 
GCCOOl 
COCOOl 
LCOOOl 
COc.001 
CCCOOl 
COO0C3 
3CC003 
GCCOOS 

http://TYrLi.ll


CO 
<> 
OO 

o 
oo 
o 
i 
oo 

00164 
00166 
CC167 
'0172 
C0173 
C0173 
C0174 
3C175 
CC175 
CC 177 
'_ 0 1 7 7 
oc:c3 
G020Q 
00232 
0002 
00204 
oc:o4 
C0205 
CP205 
00206 
0C210 
C0210 
C0211 
CC211 
C?12 

00212 
00214 
C0217 
0C221 
GG22 1 
0C223 
00224 
CC224 
0C225 
CC225 
00226 
C0227 
00232 
00232 
00233 
00234 
00234 
C0237 
CC243 
0C241 
00242 
C( 242 
00244 
00244 
0C246 
CC251 
OC2S2 
0C254 
C0256 
00256 
C02S7 
CC. 57 

48* 
49* 
53* 
51* 
52* 
53* 
54* 
55* 
56* 
57* 
Sfi* 
59« 
60* 
61* 
62* 
63* 
64* 
65* 
66* 
67* 
6P* 
69* 
70* 
71* 
11* 
73* 
74* 
75* 
76* 
77* 
78* 
79* 
80* 
81* 
82* 
83* 
84* 
85* 
86* 
87* 
ee* 
89* 
90* 
91* 
92* 
93* 
94* 
9S* 
96* 
97* 
9B* 
99* 
100* 
101* 
102* 
103* 
i:i ♦ 

c 
100 

101 
120 
c 

c ■ 

c ■ 

c 
c ■ 
130 
c 

> REAO COMMAND CAPD 
CONTINUE 
R E A D I 3 , 1 0 1 , END r 5 0 0 , ERR = 9 9 9 ) ICOH 
F 0 P M A T I 3 A 1 C ) 
I I ' D E X r l 

> LOCATE NEXT PHRASE 
CALL NXTPHIICOM.INDEX.PINDEX) 
IF(PI"DEX.EP.DBLANK)GO TO 100 

> SrAPCH C0
u
MAN0 LIST 

CALL LCMPH(PINDC X . C M M N O S . I C H M A X . l . N T ASK ) 
> CRAr.CH TO 3 0 0 I E COMMAND I S I D E N T I F I E D 

I F I H T A S K . r . E . 0 ) G 0 TO 3^0 
> TTST I F COMPONLNT NAME L I S T HAS BEEN REAO 

I T ( 1 C P M A X . L T . 0 1 G O TO 4 3 0 

> 

> GET L I S T TYPE 
CALL STRMOV (P INDEX , 3 , 4 , T Y P E , 1 ) 

r O r ' P A " E TYPE TO 3 ACCEPTABLE 
CALL LCMPH! T Y P E , T Y P E S , 3 , 1 . 1 T Y P E ) 

 — > TEST I F TYP£ WAS I D E N T 1 F I E 0 
E O . O C O TO 1 6 0 

TYPES 

I F ! ITYPE 
L O A P r j 

C > GET COMPONENT NAME 
CALL STRMOV(PINDEX , 1 , 2 , COMNAM,1) 

C BYPASS SEARCH I F COMPONENT COUNT < 1 
I F I I C P M A X . L T . l ) C 0 TO 136 

C > SEARCH COMPONENT NAME L I S T 
DO 132 N C O M P ^ l f I C P M A X 
I T ( K O M S T R ( C M P N T S ( N C O M P ) , 1 , 2 , C O H N A M , 1 ) . E Q . 0 ) G 0 TO 140 

132 CONTINUE 
C > NEW COMPONENT 
136 ICPMAX^ICPHAXM 

NCOMPrlCPMAX 
C > ADO DEFAULT SYHBOL NO. = 2001 

CALL PUTCOD(5,COMNAM,2001) 
C > ADO COMPONENT NAME TO LIST 

CMPNTS!1CPMAX):C0MNAM 
WRITE 16,137 1C0MNAM 

137 FORMAT!3X.A4 ,'WILL °E ADDED 
C LOAD NAME ARRAYS WITH 

VALUErCOMNAM 
DO 138 1=1,3 

c — AOU TYPE NAME TO COMPONENT NAME 
CALL STRMOV M Y P E S I 1 ) , 1 , 4 , V A L U E , 3 ) 
N A M E S H )  1 
CALL W R I T M S ( 1 8 , N A M E S , 1 ,VALUE) 

138 C O N T I N u r 
C _ f .YPASS SEARCH I T M O D I F I E D COMPONENT COUNTER = 0 
140 " i F I I C P M O I J . E 0 . 0 1 G O TO 146 
C > TEST I F COMPONENT HAS BEEN M O D I F I E D BEFORE 

0 0 1 4 4 I = 1 , I C P M 0 D 
j r l C r - M O D 1 I ) 
I E I K O M S T I M C O M N A M . I , 2 , C M P N T S ( J ) . l ) . E O . O I G O TO 150 

144 CONTIMJE 
146 ICPHOO=ICPMOD«1 
C > ACCUMULATE COMP. NOS. Or COMPONENTS M O D I F I E O 

ICHMOn( ICPMOP)=NCOMP 
C > (

r
T N

r
X T PHRASF WHITH CONTAINS N O . CF ITEMS I N L I S T 

AS A NEW COMPONENT*) 
DEFAULT VALUCS OF 0 NAMES 

COOOOS 
CC0024 
C0OC24 
C0003S 
CC0C35 
CC003S 
00L037 
C0C344 
CC0C44 
CCCJ4 7 
f 0C04 7 
C3oC56 
occor.6 
CnL36C 
COC06C 
0P0P64 
CCC64 
CCCC72 
CPu372 
croioi 
CGulOJ 
C00133 
COclOS 
CCC1C5 
CCol14 
CCc.114 
:ooi2o 
C00127 
C0014 5 
C0C145 
000145 
C0014 7 
0C0147 
CCC15C 
C0C150 
rociss 
C0C16 1 
LC0167 
0C0167 
C0C167 
C00174 
00C174 
30C176 
C0G2C7 
CCC21 1 
CC0222 
C00222 
LCo222 
CC0222 
C0u?23 
G00231 
C00233 
C0C252 
C00?

r
>2 

CCC252 
C00255 



^1 
Ok 

co 
OO 
Pa 
O 
I—» 
00 
o 

00260 
00260 
03261 
00261 
0 : 2 0 2 
0 C J 6 3 
CC2G4 
CC265 
CC271 
C 0 2 7 1 
OC271 
DC272 
0 0 2 7 3 
0 0 2 7 4 
C 0 2 7 7 
0 0 ^ 7 7 
OC277 
0 0 3 3 J 
C 0 3 0 1 
0 0 3 0 2 
0 0 3 0 4 
0 0 3 0 4 
0 C 3 0 6 
0 0 3 1 4 

CC315 
- 0 3 1 5 
0 0 3 1 6 
C0321 
P 0 3 2 5 
0 0 3 2 6 
C0327 
0 0 3 3 0 
0 0 3 3 1 
0 0 3 3 3 
C 0 3 3 5 
OC335 
0 0 3 3 6 
u C 3 4 3 
0 0 3 4 0 
CC341 
0 0 3 4 2 
0C342 
OC343 
0 0 3 4 4 
0 0 3 4 4 
Or 34 5 
0 0 3 4 5 
C 0 3 4 7 
0C3S0 
C0350 
0C352 
CC3S5 
00 35 7 
0 C 3 6 1 
0 0 3 6 2 
0 0 3 6 3 
0 C 3 6 3 

1 0 5 * 
1 0 6 * 
1 0 7 * 
1 0 1 * 
1 0 9 * 
11C* 
1 1 1 * 
1 1 2 * 
1 1 3 * 
1 1 4 * 
l l

r
* 

1 1 6 * 
11 1 * 
l i b * 
1 1 9 * 
1?~« 
1 2 1 * 
1 2 2 * 
12 3* 
1 2 4 * 
12

r
>* 

1 2 6 * 
1 2 7 * 
1 2 6 * 
1 2 9 * 
13c • 
1 3 1 * 
1 3 2 * 
1 3 3 * 
1 3 4 * 
1 3 f * 
1 3 6 * 
1 3 7 * 
1 3 1 * 
1 3 9 * 
1 4 C * 
14 1 * 
1 4 2 * 
1 4 3 * 
14 44 
1 4

r ♦ 
1 4 6 * 
1 4 7 * 
1 4 , ' * 
1 4 9 * 
15C* 
1 5 1 * 
1 5 2 * 
1 5 3 * 
1 5 4 * 
15

r
, « 

1 5 6 * 
1 S 7 * 
1 5 8 * 
1 5 9 * 
1 6 0 * 
1 6 1 * 

150 CALL 
C > 

CALL 
C > 

CALL 

160 
1 6 1 * * * I N , A 8 , 2 X , A 1 0 , 

L I S T T Y P E . NAME L I S T W I L L NOT BE L 0 A 0 E D * 

1P0 
181 

2 0 0 

N X T P H ! I C O M , I N D E X , P H R S ) 
TEXT TOR NUMEPIC F I R S T CHARACTER 

NUMERC1PHRS, l i e C ) 
CONVERT H O L L O R I T H TO INTEGER 

r C D D U B ( V A L U E , P H R S ) 
NTVALUE 
GO TO 2 0 0 
W R I T E ( 6 . 1 6 1 ) P I N 0 E X , T Y P E 
F O R M A T ( / 2 2 H ♦ » * WARNING 

1 ' I S N  T A REC0GN17ED NAME 
1 ) 

LCAP=P 
GO TO ISO 
i RITE ( 6 , 1 P1 IPHRS 
F P R M A T ( / 1 6 H ♦ ♦ * WARNING * * * , A 1 0 , 

1 * 1 S N " T A V A L I D NUMBER Or NAMES FOR NAME L I S T 
2 'NAME L I S T WILL NOT BE L O A D E D * ) 

GO TO 100 
N z N * 1 
i n r . ' . L E . l ) GO TO 2 2 0 
I T 1 T Y P E . ! C T Y P E S I 3 ) ) G 0 TO 2 1 0 

C > REAO NAMES FROM TAPE3 
REAL ( 3 , 1 0 1 , E R R = 9 9 9 2 ) (NAME S I D , I = 2 , N ) 

2 0 8 CONTINUE 
GO TO 2 2 3 

C > READ TABLE NAMES 
2 1 0 DO 2 1 5 1 = 2 , N 

R E A D I 3 , 2 1 1 , F R R = 9 9 9 4 I N A M E S ( I ) , 0 I M 
2 1 1 FORI 'ATI A 3 . G 7 . 0 ) 
2 1 2 CONTINUE 

l D I M i P l M 
C A L l r U T r O D I 5 , N A M E S I I ) , I D I M ) 

2 1 5 CPNTI ' .UE 
2 2 0 I F I N . I T . 1 I N = 1 

NAMESI1 U N 
C > WRITE NAMES ON HASS STORAGE PERMANENT F I L E 

I F I I O A O . E C D C A L L WR I T M S I 1 8 . N A M F S . N , P I N D E X ) 
GO TO 100 

C > COMMAND I N T E R P R E T A T I O N 
3 00 CONTINUE 

GO TO I 3 1 3 , 3 2 0 , 4 0 3 , 3 2 0 , 7 0 0 , 7 5 0 ) , N T A S K 
C : : : : : : : : : : : : : : : : : : : : : L I S T STANDARD COMPONENTS === NTASK = 1 
310 L1ST = 1 

GO TO 130 
C : : : : : : : : : : : : : : : : : : : : : PURGE NTASK r 2 OR SYMBOL " NTASK -

320 I F I I C P M A X . L T . 0 > G 0 TO 4 0 0 
C > GEI COMPONENT NAME 
3 3 0 CALL N X T P H I I C O M . I N D E X , C O M N A M ) 

i r i C O M N A M . C O . D B L A N K I G O TO 100 
C > L O r A T r NAME I N COMPONENT NAMC L I S T 

OC 3 3 6 N C 0 M P = 1 . I C P M A X 
I F I K O I « S T I . ( C M P N T S ! N C O M P ) , 1 , 2 , C O M N A M , 1 I . E Q . O I G O TO 338 

336 CONTINUE 
NCOMP=j 
GO TO 3 6 0 

3 3 8 I F I N T A S K . N E . 2 ) G 0 TO 3 5 0 
C > MOVE COMPONENT NAMES OVER ONE TO OVERWRITE PURGED NAME 

C 0 0 2 6 0 
C 0 0 2 6 C 
0 T 0 2 6 4 
0 1 0 ^ 6 4 
0 0 C 2 7 Q 
C C 0 2 7 4 
C C 0 3 0 2 
C 0 C 3 0 4 
COw312 
C 0 C 3 1 2 
C C 0 3 1 2 
0 3 0 3 1 2 
C 0 D 3 1 3 
C 0 0 3 1 S 
0 0 u 7 2 2 
0 0 0 3 2 2 
C 0 C 3 2 2 
C C 0 3 2 2 
0 C 0 3 2 4 
C P 0 3 2 6 
0 0 0 3 3 1 
0 0 0 3 3 1 
C C u ' 3 6 
CCG36G 
C 0 0 3 6 0 
CC036C 
C C 0 3 6 1 
C C 0 3 7 1 
00C4G4 
C 0 L 4 3 4 
C 0 0 4 0 6 
C 0 C 4 1 4 
0 0 0 4 3 G 
0 0 u 4 30 
0 0 0 4 35 
C G 0 4 3 5 
C 0 c 4 4 3 
CCC454 
C 0 C 4 5 4 
C 0 C 4 5 6 
0 0 0 4 5 6 
C 0 0 4 S 6 
C0CM71 
C C 0 4 7 2 
CCC472 
0 0 0 4 74 
0 0 C 4 7 4 
0OC477 
C 0 0 5 0 3 
CP05C3 
COC

c
13 

L O O M S 
C E C '■ 3 2 
C 0 0 S 3 2 
CCOS33 
CCC535 
OCO

r
35 

http://IFIICPMAX.lt


oo 
o OO 
e» 
o 
00 
CD 
OO 

"J 

C0365 
0C370 
00 370 
00 372 
C0373 
00 374 
0C375 
00376 
00377 
00400 
00401 
LC432 
0C433 
CC406 
." C 4 : 6 
00407 
CC437 
C0413 
CC411 
CC412 
C0412 
P041 3 
:.C4i6 
C0420 
TC421 
CC423 
C0423 
03424 
CG425 
C042S 
C0427 
CC427 
0C431 
CC434 
OC435 
C0436 
CC437 
C0440 
CCM45 
C0445 
CC445 
TC446 
0C447 
CC453 
00451 
C04S1 
CC4S2 
0C452 
C0455 
i: C 4 5 6 
C0457 
'. 0 4 6 3 
CC461 
C0463 
CC465 
10467 
1 GqL7 

162* 
163* 
164* 
165* 
166* 
167* 
168* 
169* 
m * 
171* 
172* 
173* 
17 '• 
175* 
17t* 
177* 
17h* 
179* 
163* 
161* 
182* 
183* 
184» 
18

c
. ♦ 

186* 
167* 
18P* 
189* 
io:» 
191* 
1«2* 
193* 
194* 
19S* 
196* 
197* 
198* 
199* 
2C0* 
201* 
232* 
203* 
204 * 
235* 
2C6* 
207* 
206* 
209* 
21c* 
211* 
212* 
213* 
214* 
215* 
216* 
217* 
21 P* 

34 0 
C ■ 

350 

360 
361 

C 
400 

C 

420 

C 

500 

C 

C 

520 

521 

C 

C 

C 

I0EWTIFY ,A4, 

00 340 IrNCOMP,ICPMAX 
CMPNTS(I)rCMPNTSII*l) 

> RCDUCE NO. OF COMPONENTS 
ICPMAX=ICPHAX1 
GO TO 333 
CALL N X T P H I I C O M , I I O E X , S Y M B ) 
CALL

 c
C O D U B ( S Y M B , S Y M B ) 

ISYM' i rSYMB 
CALL TUTCODI 5,CMPNTS 1NC0MP ) , 1SYHB ) 
I C P H 0 P = I C P H O D « l 
ICMMOD!1CPM0D)=NC0MP 
GO TO 33U 
WRITE (6,361 JCOMNAM 
F0RMAT(/j3H **» WARNING *»* CAN"*T 
l'AS A STANDARO COMPONENT') 
GO TO 330 

> GET COHPONENT NAME LIST FROM FILE 18 
CALL REA0MS(18.DCPMAX,l.OCMPTS) 
ICPMAX = DCPMAX 
CALL RE AUMS( 18,CMPNTS .ICPMAX,DCMPTS) 

> SHirT NAMES OVER 1 WORD TO ELLIHINATE NO. OF WOROS 
DO 42'.' I =2, ICPMAX 
CMPNIS1I1 IrCMPNTS (I J 
ICPMAX=ICPHAX1 
IF(NTASK.LE.0)G0 TO 130 
GO TO(130,330,7?O,33O,13O),NT ASK 

— > LIST COMPONENTS MOOIFIED IF LISTrl 
MAXCOM=ICPHOD 
IFILIST.rir . 1 )G0 TO 600 

— > IF NO COMPS. MODIFIEO, SKIP LISTING 
IFIMAXCOM.LE.0100 TO 600 

— > SCAN COMPONENTS SPECIFIED 
DO 56'' 1 = 1 .HAXCOH 
J = l 
J = I C M M O D ( I ) 
COHNAM = C l ' P N T S U ) 
CALL lETCCO ! 5 , C O M N A M , I S Y M B ) 
W T I T E 1 6 , 5 2 1 J I . C O M N A M , I S Y M B 
F O R M A T ! / / ' COMPONENT N O . ' , 1 3 , ' NAME = * t * 2 » * SYMBOL 

1 / ' I N P U T S ' , 7 X , ' O U T P U T S ' , 6 X . ' I A B L E S ' , 7 X , ' D I M E N S I O N ' ) 
— > 6ET I N P U T . O U T P U T , A N D TABLE NAMES 

CALL C O M D A T I C O M M A M , H I N P T , N I , A I N P U T ) 
CALL COMOAT(COMNAM,HOUTP,NO,OUTPUT) 
CALL C G M D A T I C G M N A M , H T A B S , N T , T A B L E ) 
MAX=MAXCINI , N 0 , N T , 1 ) 

L I S T OF NAMES 

NO- ' . 1 3 

• — > 

C r

SCAN 10NGEST 
0 0 5 5 0 J-1,MAX 

 > PLA'.'K NAMES 
A I N = G f L A N K 
0UT=0rLA'JK 
TAP=DfLAl.K 
I P = I l 'L tJK 
i r i J . L E . N l ) A I N = A I N P U T I J ) 
I E ( J . L E . N O ) O U T = O U T P U T I J ) 
I F I J . G 1 . r j T ) G 0 TO 5 4 0 
TAB = TAB!E I J ) 

 > or r T « P I r m M E N S T C N 

0 0 0 5 3 7 
0 0 0 5 4 6 
0 0 0 5 4 6 
0 0 0 5 5 2 
0 0 0 5 5 5 
OCO

r
.S7 

C 0 0 5 6 3 
0 0 0 5 6 7 
0 0 0 5 7 5 
C 0 0 6 C 6 
CCC612 
C0C61 4 
C 0 0 6 1 6 
C 0 0 6 2 3 
00CC23 
C 0 D 6 2 3 
C0062 3 
0 0 0 6 2 5 
C 0 0 6 3 2 
0 C 0 6 4 O 
OOO! 4 3 
CCc.646 
C 0 0 6 5 5 
0 0 0 6 6 1 
C 0 0 6 6 4 
C 0 0 6 6 7 
0 0 0 6 6 7 
C0O7O2 
C 0 0 7 0 3 
C 0 0 7 0 3 
^ 0 0 7 C 6 
C 0 0 7 0 6 
C 0 0 7 1 0 
C 0 0 7 1 7 
CC072 1 
0 0 0 7 2 5 
C 0 C 7 2 7 
0 0 3 7 3 4 
0 0 0 7 4 4 
C C 3 7 4 4 
L C 0 7 4 4 
CC0744 
C 0 C 7 5 2 
C 0 0 7 6 C 
CCL766 
CC0766 
0 C 1 C 0 4 
C01GC4 
C O l O l 3 
C 0 1 C 1 5 
C 0 1 0 1 6 
3 0 1 0 1 7 
" 0 102 1 
C 0 1 0 3 0 
0 0 1 0 3 7 
0 0 1 1 4 3 
, r | r 4 ; 



 J 
CO 

CO 
o 
oo 

o 

CO 
o 
I 

oo 

0 0 4 7 0 
C0471 
0 0 4 7 7 
CC523 
I C502 
CC502 
0C502 
0 0 504 

r o r , o s 

co : ,C6 
CC510 
0 C 51 3 
rosn 
CC51 1 
0 C 5 1 4 
c r s i s 
<: C 51 5 
0 C 5 1 6 
r o b 2 i 
0 0 5 2 1 
CC522 
0 0 5 2 3 
0C524 
0 0 5 2 4 
C3S2S 
CC526 
r C 5 ? 6 
C0531 
CCS32 
0C53S 
C0 r ,36 
0 0 5 3 6 
0 0 5 4 0 
0C^4 1 
t 0 54 1 
EC 54 2 
CC542 
CC543 
CC544 
CC545 
GC54 5 
CCS46 
3C54 7 
0C547 
1 0 5 5 0 
CC5S1 
C0551 
CC5S2 
0 0 5 5 3 
0 0 5 5 4 
CC555 
CC55o 
C0557 
CC563 

2 1 9 * CALL C E T r O O l S 
2 2 0 * 5 4 0 W R I T E I 6 . 5 4 1 ) A 
2 2 1 * 5 4 1 F O R M A T ! 3 X . A 1 0 
2 2 2 * 5 5 0 CONTINUE 
2 2 3 * 5 6 0 CCNT1NUC 
2 2 4 * C > DEGAS M 
2 2 5 * C > I F NO C 
226* 600 CONTINUE 
227* AlNr1. 
228* IFIICPMAX.LT. 
??9* c SORT ro 
230* CALL CSORTICM 
231* C > SCAN AL 
232* DO 640 T 1 » TC 
233* C > LOAD CO 
234* PINDCY=0

f
LANK 

235* CALL STRMOVIC 
236* C > SCAN TH 
237* DO 640 J=l,3 
23e» CALL STRMOVIT 
239* C > READ LI 
2 4 C * CALL FCADNSI1 
2 4 1 * MAX = DMAX 
24 2 * CALL PEAOMS I I 
24 3 * C > WRITE L 
2 4 4 * CALL t  R T T M S I l 
2 4 S * 6 4 0 CONTINUE 
2 4 6 * C > S H I T T C 
2 4 7 * J = I C P " A X 
2 4 6 * DO 6 6 0 1 = 1 , I C 
2 4 9 * C r P N T S I J * l ) = C 
2 5 C * 6 6 0 J = J  1 
2 M * C > ADD N O . 
2 5 2 * D C M P l = i r r M A X « 
2 5 3 * ", 1TMP1 = [ iCMPl 
2 5 4 * \ c > STORE C 
25 5 * '" C A L L U R 1 T M S I 1 
2 5 ' * C STORE P 
2j7* CALL PEADMSIl 
25P* CALL VRITMSI1 
259* STOP 
260* C ========= NEW ri 
2 6 1 * 7 0 0 ICPMAX=3 
2 6 2 * GO TO 100 
2 ( 3 * C = = = = = = = = = = DUMP 
2 o 4 * 7 2 0 CALL DUMPPFIC 
2 6 5 * GC TO 1 3 0 
2 6 6 * C = = = = = = = = = = F I L E 
26 7 * 75 0 CALL N X T P H I I C 
2 6 H * CALL W R I T M S I 1 
26 9 * GO TO 100 
2 7 0 * 9 9 9 GC I C l

r
O 

. 2 7 1 * 9 9 9 2 GO TO 20S 
2 7 2 * 9 9 9 4 GO TO 2 1 2 
2 7 3 * END it ******* 

.TAB,ID) 
IN,OUT,TAB,ID 
,3X,A10,3X,A8,5X,14) 

ASS STORAGE FILE 
OMPONENTS EXIST, CAUSE ABEND TO PREVENT 0E6ASSINC 

OllrSORT IAIN) 
MPONENTS INTO ALPHABETICAL OROER 
PNTS, 1PPHAX) 
L COMPONENTS 
PMAX 
MPONENT NAME 

MPNTS II) ,1 ,2,PIN0EX,1) 
REf TYPES OF LISTS ReQ"D FOR EACH COMPONENT 

YPESIJ), 1,4,PINDEX,3) 
SIS FROM FILE 13 
8 ,DHAX, 1 .PINDEX) 

8,AINPUT,MAX,PINDEX) 
ISTS ONTO FILE 19 
9,AINPUT,MAX,PINDEX) 

OMPONENT NAMES OVER 1 WORD 

PMAX 
MPNTSIJ) 

Or COMPONFNTS ♦ 1 AS F I R S T WORO I N L I S T 
1 

OMPONENT NAME L I S T 
9 , C M P N T S , I C M P 1 , D C M P T S ) 
FUAME 
8,PFNAME ,1 ,OPFNAM) 
9,PFNAME ,1 .DPTNAM) 

LE === NTASK = 5 

FILE === NTASK r 3 
MPNTS,ICPMAX,TYPES,AINPUT) 

NAME === NTASK = 6 
OH,INDEX,PFNAME) 
8,PFNAME ,1,OPFNAM) 

********************************* 

001046 
C01C54 
0C1071 
C01071 
001071 
001071 
001071 
00107 1 
CC1071 
C01072 
G01C72 
C01105 
001105 
CCl 11l 
conn 
C01122 
C01124 
00 1124 
CO 114 1 
CO 1143 
C01143 
C01154 
001 162 
UC1170 
3C1 17 0 
001176 
C01210 
C01210 
001210 
0C1214 
0C121S 
C01217 
C01217 
001223 
CC1233 
C01233 
CO 124 0 
CC1240 
C01246 
CC12S0 
001262 
C01262 
001265 
001265 
001265 
C01267 
C01274 
C01274 
001276 
C013O2 
001310 
CO 1312 
CC1313 
C01314 
001316 



CO o oo 
-P* o 
I—» CO o 
I oo SUBROUTINE 6ETC0D ENTRY POINT 000103 

STORAGE USED CODEIl) 000115; DATAIO) 000021; BLANK COMHONIZ) COOOOO 

EXTERNAL REFERENCES IBLOCK, NAME) 
00C3 SHIFT 
3004 nAND 
00G5 D0P 
0006 PCMPL 
0007 NERR31 

ST0RA6C ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAHE) 
CD01 0C0074 100L 
0005 0 C0"000 DOR 
0000 D 0COQC2 MASK 

0000 0 C00006 CODE 
COOO I C000C6 IA 
0003 D 000000 SHIFT 

0004 0 000000 OANO 
3000 000011 INJPS 

0000 0 O0C00O DBLANK 
0000 I O0OOC4 ISHIFT 

0C06 0 OOOOOO OCMPL 
OCCO I OOOCOS IWORO 

00100 
00101 
00103 
00134 
C0105 
C0106 
0C1C6 
:0136 
00106 
C0106 
00106 
00106 
C0106 
L0113 
rem C0112 
CC114 
CCl 15 
J011G 
OCll 7 
CG120 
CC120 
rci2i 

M L0121 
,j cC122 
«> '0122 

CC123 
00123 
CC1?4 

1* 
2* 
3* 
4* 
5* 
6* 
7* 
G* 
9* 
10* 
11* 
12* 
13* 
14* 
15* 
It* 
17* 
ie* 
19* 
2?* 
21* 
22* 
23* 
24* 
2'* 
26* 
27* 
?8« 
2o » 

CGETCOO 
SUBROUTINE GETC0D(N, 1 ARRAY,ICODE) 

IMPLICIT DOUBLE PRECISION (A - Zl 
IMPLICIT INTEGER (J - N) 
INTEGER ICODE 

DOUPLE PRECISION OBLANK 
PURPOSE RETRIEVE A 4 DIGIT CODE, VALUE OF COOE HOST 

2C47', STORED 5 COOCS/WORD, FROM AN ARRAY OF 
CODES. THfs ROUTINE IS USED TO 
TO STORE THE I/O CODE LISTS FOR 

C 
C 
C 
c 
c 
c 
c 

BE BCTWEEN 
PARAMETER 

REOUCE THE STORAGE REQUIREO 
EACH ANALYSIS MODULE. . 

CALl SEOUENCE N LOCATION Or COOE IN ARPAY IARRAY (S COOES/WOROI. 
1ARRAY INTEGER ARPAY WHICH RECIEVES CODC NUMBER. 
ICOIJF VAIUE OF COOE INPUT TO ROUTINE. 

DOUBLE PRECISION SHIFT 
DIHENS10N 1 ARRAY! 1 I 
DOUPLr PRTCTS10N MASK / 00U03OOOOOOOOCOOO77770000 
DOUPLE PRECISION CODC 
INTECfR IAI2) 
FOUIVALENCC IIA(l), CODE) 
ir.irr.rw ISHIFT 
INTEGER 1U0RD 

OETETMINE WHICH WORD IN ARRAY CONTAINS THE NTH COOE. 
IV0R(J=(N-1 1 /S'l 

0ETrp>'Ir.[ THE NUMBER or BITS TO SHIFT COOE TO RICHT HOST 12 BITS. 
15.HIFT = IHOOlr.-l, 5) -4) * 12 

SHIFT COra I1IS TO RIGHT HAND POSITION. 
COOE =SHir TlIARRAY!I WORD),ISHIFT) 

MASK OUT UNWANTED PITS TO I EFT OT COOE. 
rnor =CA"I I » M K , ronr i 

000002 
G00002 
COOOO? 
U0C002 
C0C002 
CPC002 
CCC002 
OO00C2 
0C0C02 
CO0CO2 
C0UC02 
O0C302 
COC002 
CO00C2 
000002 
CO0CO2 
000002 
COoOC-2 
C0C002 
CC0C02 
C-0CC02 
C00o02 
C00002 
CCC002 
roooi1 
C3CG1 1 
0CCC17 
ooc:i 7 
rorp'o 



ICODE = 3 
FL0I24,12,IC00EI = FLDI 12 ,12,1A(2)) 
T SIGN eiT. 
irilCODr.IT.2048) GO TO 100 
TCRC 1 BITS FOR NEGATIVE CODE. 
cror=noRicoDE, D C M P L I M A S K I ) 
ICODE = -1 
rLU(24,12,irODE| = rLDI12,12,IAI?)) 
CONTINUE 
RrTURN 
END a **************************************** 

00C035 
C0C036 
OOC036 
CCCC45 
CcOr45 
C0CC51 
C0CC6? 
00C064 
C00074 
C30374 
000114 

00125 
00126 
C0126 
CC127 
CC127 
CC131 
00132 
00133 
00134 
C0135 
00136 

30* 
31* 
32* 
33* 
34 * 
35* 
36* 
37* 
3B* 
39* 
40* 

OO 
o oo 
-p» o 
CO o 
I 



CO 
o 
CO 
p» 
o 
►—» 
CO 
o 
I 
co SUBROUTINE GETT ENTRY POINT 000055 

STORAGE USED CODEd) 000063; 0ATA(0) 000015; BLANK C0MM0NI2) COOOOO 

EXTERNAL REFERENCES (BLOCK, NAME) 
0003 NERR3S 

STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME) 
3001 0C0037 100L OOCO D 0C0002 BLANKS OCOO 000007 INJPS 0000 I 000001 IPOS OCOO I COCOOO NWOPO 
0000 0 OCC004 SI 0000 R 0C0004 s? 

30101 1* SUBROUTINE GETTIS, I, T) C0000? 
00101 2* C C00002 
00101 3* C GETKS, I, T> EXTRACTS THE I* TH CHARACTER FROM THE STRING, 000002 
00101 4* C STORED TEN CHARACTERS PER O/P WORDt BEGINNING IN WORD C0CCC2 
COlOl 5* C Sll), AND INSERTS IT, LEFTJUSTIFIED, INTO WCRO T C0CC32 
0C103 6* OOUPLT PRECISION Sll), T, SI CCC3C2 
001C4 7* OlrCNflON S7I2) C00C02 
00105 8* EQUIVALENCEIS1.S?) 0OCPO2 
0C1Q5 9* C L000U2 
00105 10* C 0ETEPM1NE D.P. WORD CONTAINING I'TH CHARACTER CCG002 
00106 11* NW0RD=II1I/10 ♦ 1 C00002 
00137 12* SI = SINWORD) 0C0C11 
OC107 13* C C00C11 
:0107 14* C 0ETCRM1NE THE RELATIVE POSITION OF 1ST BIT OF CHARACTER ZCOOll 
00107 IS* C IN lira, DOUBLE PRECISION WORD. COcJCll 
C0110 16* IPOS = "OOII1 ,10) ♦ 6 C'GOCIS 
30113 17* C 500015 
CC110 18* C EXTRACT FROM SINWORD) AND INSERT INTO T AFTER SETTING CCC01E 
C0110 19* C T TO PLANKS INOTICE  NO TYPE CONVERSION) 0CC015 
roill 23* OOUPLE PRECISION BLANKS / ' C0C022 
0C113 21* T = CLANKS uCoE.22 
00114 22* IFIIPOS.GT.35)00 TO 100 C00024 
CC116 23* TLDIC,6,T)=FLDIIP0S,6,S?I1)) C0C02? 
C0117 24* RETURN COO033 
00123 25* 100 IPOS = IPOS  36 000037 
TC121 26* FLDIC,6,I) = FLDI IPOS ,6,S212) ) irCG41 
CC122 27* RITURN C0L045 
00123 28* END H SUBROUTINE GETT C0C062 



CD 

FUNCTION ISCAN ENTRY POINT 000061 

STORAGE USED COOEd) 000077; DATAIO) 000022; BLANK COMMONIZ) OOOOOO 

EXTERNAL REFERENCES (BLOCK, NAME) 
0003 
0004 

GETT 
NERR31 

STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME) 
OOCl 003C10 106G 
OOOO I OCOCOS L 

0001 000020 112G 
OCOO I 000006 H 

0001 000040 60CL 
OOOO D 000001 Tl 

OOOO 000007 INJPJ 
OCOO 0 000003 T2 

OOOO I COOOOO ISCAN 

00 
o 
CO 
p» 
o 
00 
o 
I 
oo 

00101 
00101 
30101 
00101 
i 0101 
COlOl 
L0101 
30101 
CClOl 
CClOl 
30101 
CD1G1 
:oioi 
COlOl 
^ClCl 
'0131 
CC1G1 
COlOl 
COlOl 
COlOl 
CP1C1 
CClOl 
COlOl 
CClOl 
COlOl 
30131 
CClOl 
C1G3 
00134 
3C,,. 
10 
00 
!Oin 

1* 
2* 
3* 
4* 
5* 
6* 
7* 
8* 
9* 

IC* 
11* 
12* 
13* 
14* 
U * 
16* 
17* 
ie* 
19* 
2L» 
21* 
22* 
23* 
24* 
25* 
26* 
27* 
2e* 
29* 
3C* 
31* 
i2* 
33* 

C 
c 
C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

FUNCTION ISCAN(S1, Kl, Nl, S2, K2, N2, HI) 
EACH OF THE Nl CHARACTERS OF STRING SI, BEGIN
NING WITH CHARACTER POSITION Kl (COUNTING 
FROM LEFT TO RIGHT), IS COMPARED WITH (POSSIPLY) 
EACH OF THE N2 CHARACTERS OF STRING S2, BEGIN
NING WITH CHARACTER K2. 
IF A MATCH IS MADE, THEN Ml RETURNS WITH THE 
CHARACTER POSITION IN SI FOR WHICH A CORRES
POND!^ CHARACTER WAS FOUND IN S2. M2, THE VALUE OF 
THE FUNCTION ISCAN, IS RETURNED CONTAINING THF 
POSITION IN STRING S2 OF THE MATCHED CHARACTER. 
IF NO MATCH IS MADE, THEN BOTH Ml AND M2 ARE 
SET TO 2ER0 
EX. GIVEN STRING SI CONTAINING 60 CHARACTERS 110 WORDS). 

TO FIND, THE BEGINNING OF A REAL OR INTEGER 
CONSTANT EMBEDOED IN STRING SI 

LET S? BE THE STRING '♦.0123456789• 
THEN, WRITE 

M2 = ISCANIS1, 1, 60, S2 1, 13, Ml) 
DOUELE PRECISION S K I ) , S2I1) 
DOUPLT PRCCISION Tl, T2 
PO 830 L = Kl, Nl 
CALL GETTIS1, L, Tl) 
PO 6C0 M = K2, N2 

000C1C 
000010 
000010 
C0C010 
C00010 
CCuOlO 
CO0C10 
C0001C 
C0U01C 
00CGI 0 
..GC010 
0C0010 
CCC010 
CCC010 
COCCIO 
C0C01C 
0P0010 
COCCIO 
C0C010 
COC010 
L0C01C 
COOCIO 
COCCIc 
C0C01C 
COOOIO 
OCOL'l C 
C0C01C 
r
0001C 
LCJC1C 
roccic 
tOCOlc 
coroio 
OP ' . r 



CD 
o 
co 

Q0114 
00114 
O0114 
00114 
0C114 
0C114 
cons 
CC117 
C0120 
C0121 
C0122 
00124 
00124 
00126 
5 012 7 
001 30 
00131 

34* 
35* 
36* 
37* 
38* 
39* 
4G* 
41* 
42* 
43* 
44* 
41 • 
46* 
4 7» 
48* 
49* 
5C* 

c 
C 
C 
c 
c 

c 

CALL C E T T I S 2 , M , T 2 ) 
REPLACE 'KOMPAR* 
CALL K 0 H P A R I T 1 , T ? , I ) 
I F I I . E 0 . 0 ) Ml = L 
•IF I I . C O . 0 ) I S C A N = M 
I T I I . E C 0 ) RETURN 
I F I T l . N E . T 2 ) G 0 TO 6 0 0 
Ml = L 
ISCAN = M 
R!" TURN 

6 CO CONTINUE 
8C0 CONTINUE 

Ml - 0 
ISCAN = 0 
RETURN 
END a SUBROUTINE ISCAN 

»■* 
P
9 

KM 

C00C2C 
CCC020 
C00020 
C00020 
000020 
COC02C 
00 CO25 
C0CG30 
COG032 
ri3334 
C0004 3 
C00C4 3 
C0004 3 
0OOG4 3 
000044 
C00C4S 
C00r76 



¥* 

2 

FUNCTION KOMSTR ENTRY POINT OOOOS1 

STORAGE USED COPEd) 000066; OATAIO) 000014; BLANK C0MM0NI2) COOOOO 

EXTERNAL REFERENCES (BLOCK, NAME) 
0003 STPMOV 
0304 NLPR31 

ST0RA6E ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAHE) 
30CI C00033 200L 0001 O0OC37 300L OOOO 000010 INJPS OOOO I 000001 II OOOO I 000003 12 
OOCO I OCOOOO KOMSTR OOOO 0 000001 Tl OOOO 0 000003 TZ 

COlOl 1* FUNCTION K0HSTRIS1, Kl, N, S2, K2) OCOOOC 
COlOl ?♦ C COOOOO 
0C101 3* C EACH OF THE Nl CHARACTERS OF STRING SI, BEGIN COOOOO 
CClOl 4* C NING WITH CHARACTER POSITION Kl (COUNTING OODOPC 
0C101 5* C FROM LEFT TO RIGHT), IS COMPARED WITH (POSSIBLY) COOCOO 
COlOl 6* C EACH OF THE N2 CHARACTERS OF STRING S2, BEGIN COCOOO 
00101 7* C NING WITH CHARACTER K2. COOOOC 
30101 8* C LOCOOC 
■30101 9* C SET COCOOC 
COlOl 10* C I = K0MSTR(S1, Kl, N, S2, K21 OCOOOO 
COlOl 11* C C0CC03 
00101 12* C IF SI = S2, THEN 1 = 0 CCCOOO 
3C101 13* C IF SI '<' S2, THEN I = 1 0CCO3C 
3C101 14* C IF SI •>' S2, THEN I = 1 COOOOO 
00101 15* ' C COOCCO 
00101 16* C COOOOO 
0C103 17* DOUBLE PRECISION SI,, S2 COCOOO 
00104 l»* DCUPLE PRECISION T1.T2 CPCCOO 
C010S 19* EQUIVALENCE(Tl,II),IT2,12) COOOOO 
coles 20* c cocroo 
0 C 1 0 6 2 1 * T l = O.ODO OOclOOO 
3 0 1 0 7 2 2 * 12 = C.CDO L C C C O I 

° ^ C 0 1 1 0 2 3 * CALL S T R H O V I S l . K l . N . T l , 1 ) 0OO0C3 
CO 130111 2 4 * CALL S T R M 0 V I S 2 , K 2 , N , T 2 , 1 ) C 0 0 0 1 2 
^ 3 0 1 1 2 2 5 * I F I I I  1 2 ) 1 0 0 , 2 0 0 , 3 0 0 C0CC2 1 
O 0 0 1 1 5 2 6 * 1 0 0 KOMSTR =  1 C0cT>25 
Q ^ P 0 1 1 6 2 7 * RETURN C C 0 3 2 7 
O C C l 17 ?P» 2 0 0 KOMSTR = 0 00 3 n

3 3 

100 
200 

300 

IF III  12)100,200,300 
KOMSTR = 1 
Rf TURN 
KOMSTR = 0 
RETURN 
KOMSTR = 1 
RE I URN 
END d FUNCTION KOMSTR 

( ^ u 3 1 2 J 2 9 * RETURN 3 C 0 0 3 3 
C 0 1 2 1 3 0 * 3 0 0 KOMSTR = 1 LCOC37 
CO: 3 1 * REIURN 0 0 0 0 4 0 
CO) 3 2 * END ii FUNCTION KOMSTR CC0C65 



CO 
o 
oo 
o 
(—» 
00 
o 

SUBROUTINE LCMPH ENTRY POINT 000076 

STORAGE USED CODEdl 000133; DATAIO) 00001?; BLANK C0MM0NI2) 000000 

EXTERNAL REFERENCES (BLOCK, NAHE) 
0003 NERR3* 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
0001 GCC041 ICOL 0001 00005Z 3D0L 0000 D 000000 DBLANK 0000 000003 INJP1 OCOO I 000002 LOCS 

CO 

rcioi 
00103 
001C4 
0C10S 
00107 
C0107 
00137 
CC107 
CC107 
C0107 
00107 
00107 
0C1O7 
3C107 
00110 
0C111 
00113 
OCll 3 
001 15 
cons 
C0117 
CC120 
0C122 
00123 
CC123 
C C 1 2 4 
0C124 
0C126 
CC133 
0C131 
OC132 

1* 
Z* 
3* 
4* 
5* 
6* 
7* 
8* 
9* 

10* 
11* 
12* 
13* 
14* 
IS* 
It* 
17* 
18* 
IS* 
20* 
21* 
22* 
23* 
24* 
25* 
26* 
27* 
28* 
29* 
3r ♦ 
31* 

SUBROUTINE L C H P H I I P H R S , I C 0 M L , 1 C L H A X , I C L M I N , L 0 K ) 
I M P L I C I T DOUBLE P R E C I S I O N IA  2 ) 
I M P L I C I T INTCGER I J  N) 
DOUBLC P R E C I S I O N DBLANK 

INTEGER I C L M A X , I C L M I N 
C PURPOSE LOCATE PHRASE I N STRING OF COMMAND PHRASES 
C CALL SEOUENCE IPHRS  PHRASE TO BE I D E N T I F I E D 
C ICOML  L I S T Or COMMAND PHRASES 
C ICLMAX  MAX. NO. OF COMMAND PHRASES TO SEARCH 
C ICLMTN  M I N . NO. OF COMMAND PHRASES TO SEARCH 
C LOK  LOCATION OF IPHRS I N ICOML 
C ILOK = C I F PHRASE NOT FOUND) 
C NOTE ' L O C * I S A UNIVAC F U N C T I O N , HENCE ' L O K ' . 
C DESIGNED BY J . O . BURROUGHS OCT 1 9 7 3 

DIMENSION I C O M L ( I C L M A X ) 
I F ( I C L M I N . L T . 1 ) I C L M I N = 1 
I T ! I C L M A X . L T . I C L ' U N H C L M A X r I C L M I N 

C : : : : : : = = : : ASSURE THAT SEARCH STARTS BETWEEN I C L M I N ANO ICLMAX 
i r ( L O K . L T . I c L M l N . O R . L O K . G T . I C L M A X ) L O K = l C L M I N 

C = = = = = = = = SAVE STARTING POINT OF SEARCH 
L O C S U O K 

100 I F I I P H R S . N E . I C O H L I L O K > ) GO TO 300 
Rf TURN 

300 L C K = L 0 K « 1 
C = = = = = = = RETURN TO START I F LAST COMMAND PHRASE IS REACHEO 

I T ( 1 0 K . G T . I C L M A X ) L 0 K = I C L M 1 N 
C = = = = = = = = = = STOP SEARCH WHEN STARTING POINT I S REACHEO 

1 F I L 0 K . N I . L O C S I GO TO IOC 
LOK = 3 
R r T U R N 
END 2 **************************************** 

CCC002 
C0C002 
000002 
C00C32 
C00002 
000002 
C0C002 
00CC02 
000002 
C00302 
C0CC32 
CO0CC2 
G0C0C2 
C0UC02 
C00CG2 
C0OCO2 
0CO010 
COCCIO 
CCOOl6 
C00016 
0C0036 
E00C41 
LCC046 
3CCG52 
C0CC52 
C00C54 
0C0C54 
CL0C62 
C00Ct>5 
CCC066 
50C132 



c? FUNCTION NCODE ENTRY POINT 0C0131 

STORAGE USED CODEd) C00142; OATAIO) 000035; BLANK C0MM0NI2) OOOCOO 

EXTERNAL REFERENCES IBLOCK, NAME) 

0C03 KOMSTR 
0004 ISCAN 
0005 NERR3S 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
3001 000112 ICOL Oi~C 1 
OOCO 00PC31 INJPt 0004 
oooo i 0QC016 MI oroo 

000117 200L 
I OGOOOO ISCAN 
I OOOOOO NCODE 

OOOO D 000001 ALPHA 
OOOO I 000017 J 
OOOO 0 OOCOU PFN 

OOOO D 000013 CHP 
OOOO I 000020 K 

OCOO I C0001S I 
0003 I COOOOO KOMSTR 

CO 
t/l 
_c» 
o 
00 
o 
CO 

CClOl 
00103 
00104 
or 1C4 
C0106 
3C 1 36 
03 136 
CC11 1 
CC 11 1 
com 
OCll 3 
or 113 
00113 
C0115 
00115 
00115 
30116 
CC116 
CC116 
00117 
00117 
30117 
30123 
CC120 
30120 
00122 
CC122 
00124 
00125 
C0126 
t0127 

1* 
2* 
3* 
4* 
5* 
6* 
7*s 
<i* 
9* 

IC* 
11* 
12* 
13* 
14* 
15* 
16* 
17* f 

ie* 
19* 
2C* 
21* 
?2» 
23* 
24* 
25* 
26* 
27* 
28* 
29* 
3 0* 
31* 

C 
C 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

FUNCTION NCODCt CODE I 
DOUPLE PRECISION CODE, ALPHA!4),PFN,CHP 
DATA ALPHA/'ABCOEFGHIJ KLMNOPORST 
1 'UVWXY70123 456789 •/ 
DATA PFN/'PPNAME •/,CMP/'CMPNTS " 

TEST FOR CMPNTS 
iriKOMSTRICMP.l,6,CODC,1).EQ.O) GO TO 100 

TEST FOR PFNAHF 
IFIKO^STRtPfN,l.6,CODE,1).E0.O) GO TO 200 

GET riRST THARACTER 1.LE.I.LE.26 
1= I SCAN!CODE ,1,1,ALPHA,1,26,Ml ) 

GET SECOND CHARACTER 1.LE.J.LE.36 
J= I SCAN 1 CODE,2,1,ALPHA,1,36, Ml) 

DEFAULT IS 'INrT* 
K = l 

TEST FOR 0 ' O U T P ' 
I F I K O M S T R I C O O E , 3 , 1 , A L P H A , 1 5 ) . E Q . 0 ) K=Z 

TEST FOR T ' T A P S * 
I F IKOMSTR I C O D E , 3 , 1 , A L P H A , Z 0 ) . C C 0 ) K = 3 

NCODE= K * ! I  1 ) * 3 ♦ I J  1 > * 7 8 
RETURN 

ICO N r O P E = 2 8 0 9 
RETURN 

COOOCO 
OOOCOO 
OOOCCC 
OOOCOO 
cocooo 
cooooo 
COCOOO 
OOOOCO 
OCOOOO 
ooccco 
00CP10 
COC010 
0O0C10 
00C021 
CC0021 
000021 
000033 
COOP33 
003033 
ccro4 5 
00C045 
COG045 
0OCP47 
0CCC47 
00CC4 7 
0OC062 
C0C062 
CC0075 
C00106 
000112 
000113 



ro 
o 
oo 
J > o 
I—• 
00 o 
I 

oo 

0 0 1 3 0 
0 C 1 3 1 
C0132 

32* 
33* 
34* 

200 NCODE=Z810 
RETURN 
END a UTIL 

CD 
^ 1 

0 0 0 1 1 7 
0 0 0 1 2 0 
0 0 0 1 4 1 



s 

CO 
o 
CO 

o 
I — • 
CO 
o 
I 
CO 

SUBROUTINE NUMERC ENTRY POINT 000034 

STORAGE USFO COOEd) C0004Z; DATAIO) 000014; BLANK COMMONIZ) 000000 

EXTERNAL REFERENCES IBLOCK, NAHE) 
0 0 0 3 ISCAN 
0 0 0 4 NCRR41 
0 0 0 5 NLRR3* 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
OOOO I CU0004 I 0000 000010 INjPS 0003 I 000000 ISCAN 0000 I 000005 HI OCOO 0 000000 NUM 

SUBROUTINE NUMERCIPHRS, SI 000000 
IMPLICIT DOUBLE PRECISION (A  Z> 00CO0O 

IMPLICIT INTEGER II  N) 000000 
PURPOSE TO OETECT WHEN THE LEFT MOST CHARACTER IN * STRING COOCOC 

IS NUMCRIC COCOOO 
CALL SEOUENCE PHRS  STRING OF CHARACTERS COOOOO 

RCTURNSIA)  RETURN TAKEN IT CHARACTER IS NOT NUMERIC LOc'OCC 
OIMENSION NUMI2) COuOOC 
DOUPLE PRECISION NUM /'1234S67890 ', ••♦ GOuCOC 
> COnFATE FIRST CHAPACTER TO NUMERICS COOOOO 
1=1 SCAN IPHRS,1,l.NUH,1 ,14,M1) 00GOO 0 
IFII.LE.O) RETURN 2 C0C011 
RETURN C00G2G 
END a * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * C0GC41 

OC101 
00103 
C0134 
00104 
00104 
C0104 
GC1C4 
oClOS 
0C106 
CC1C6 
:ono 
com 
C0113 
00114 

1* 
2* 
3* 
4* 
5* 
6* 
7* 
8* 
9* 
IC* 
11* 
12* 
1 3* 
14* 

C 
c 
C 
C 

c 



1 

00 
o 
CO 
J> 
o 
t—» 
CO o 
I 
CO SUBROUTINE NXTPH ENTRY POINT 000Z65 

STORAGE USED COOEd) C00313; DATAIO) 000047; BLANK COMHONIZ) 000000 
COMMON BLOCKS 
3003 CIO 000003 

EXTERNAL RETERFNCES (BLOCK, NAHE) 
3CP4 
0005 
0006 
3007 
0010 

GETT 
STPMOV 
Nwnui 
N1021 
NCPR3S 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 

3301 
0301 
0001 
OOCO 
3^00 
OOCO 

D 
I 
I 

0C0021 
00C157 
CC0212 
LOP010 
CCG22 
00C023 

1320 
350L 
600L 
EOUALS 
INPLNK 
ISTOP 

OCOl 
0001 
OtJCl 
OOCO 
COOO 
0C03 

I 
I 

000114 
000166 
000224 
000020 
000040 
000001 

155G 
400L 
70CL 
I 
INJP» 
I WHITE 

0001 
000! 
OOOO 
OOOO 
OOOO 
oooo 

0 
I 
D 

000063 
O0C173 
000031 
00P0C2 
000016 
OOOOOO 

ZOCL 
49CL 
801F 
IB LNK 
IPMAXC 
KAR 

OOCO 
0001 
OOOO 
OOOO 
0003 
0003 

0 
I 
0 

000024 
000177 
000006 
00C017 
PDCOOO 
000012 

251F 
500L 
COMMA 
ICMAXC 
IRCAO 
LFTPAR 

OCOl 
OOCl 
oooo 
0C33 
OCOO 
OOCO 

0 
I 
I 
D 

000107 300L 
C00202 51CL 
C00004 OPLANK 
CODOOZ ID1AG 
CC0321 ISTART 
C00014 PGTPAR 

CO 

00101 
0C1C3 
00104 
30105 
C0136 
CC110 
30112 
00114 
r
C116 
rcii6 
00116 
UC116 
C116 
CC116 
C0123 
C0121 
cC122 
C0124 
CC125 
0C126 
0C126 
0C127 

1* 
2* 
3* 
4* 
5* 
6* 
7* 
8* 
9* 
IC* 
11* 
12* 
13* 
14* 
IS* 
16* 
17* 
18* 
19* 
2
1
* 

21* 
22* 

C 
C 
c 
c 
c 

SUBROUTINE NXTPH!I COM,INDEX,IPHRS) 
IMPLICIT DOUBLE PRECISION IA 
IMPLICIT INTEGER II  N) 

DOUBLE PRECISION KAR, ICOM, IBLNK, IPHRS 
DOUBLF PRECISION DBLANK / ' 

DCUPLE PRECISION COMMA / ', ' / 
DOUBLE PRECISION EQUALS / 
DCUPLE PRECISION LrTPAR / 
OOUHLE PRECISION RGTPAR / 

PURPOSE LOCATE NrxT PHRASE 

?> 

C A L l SEOUENCE 

PEL1MITIPS 

ICOM 

1NDLX 

IPHRS 

OR MORI 

'= ' / 
•I ' / 
') * / 
IN COMMAND STRING. 

COMMAND STRING 
INDEX TO NEXT CHARACTER TO BE EXAMINEO 
NEXT PHRASE IPETURNED BLANK IF NONE FOUND) 
FLANKS, COMMA, EQUALS, LEFT OR RIGHT PARENTHES 

COMMOM/CIO/IRE A0,1WRITE .IPIAG 
DIMENSION iroMlll 
D M A IF LNK/' 
IPMAXC:10 
1CMAXC=80 
IPHRS=IBLNK 

RETURN IF AT COLUMN 80 
i r i ir DEX.r.r . KMAXC )PI TUP'I 

cooooo 
cccooo 
cocooo 
JOCOGO 
cooooo 
cooooo 
OOLCOC 
COCOCO 
L^COCO 
ccoroo 
OOOOOO 
rococo 
cocroc 
ccocoo 
cco

r
co 

ccccco 
PPcOJC 
L0C00C 
03CP0 1 
000003 
E000C3 
[ n : i P <■ 



s 
LOCATF FIRST NON-BLANK, NON-DELIMITER CHARACTER 

DO ZOO I=INDEX,ICMAXC 
CALL CETT(ICOM,I,KAR) 
IF (KAR . E C COMMA .OR. KAR . E C EQUALS .OR. 

KAR . E C LFTPAR .OR. KAR . E C RGTPAR) GO TO 
IFIKAR.NE.IBLNK) GO TO 300 
CONTINUE 
ir DEX = ICMAXC 
IFI10TAG.CC.1CO.1WRITEIIWRITE,251)INDEX,IPHRS 
FORMAT!14HNXTPHR2 INDEX=,I3,1X,A10> 

RETURN WHEN RTST OF STRING IS EMPTY 
RETURN 

LOCATE NEXT DELIMITER IEND OF PHRASE) 
ISTART=1 
00 400 I=ISTART.ICMAXC 
CALL CEIT!irOM.I,KAR1 
IF IKAR . E C CoMiA .OR. KAR . E C EQUALS .OR. 

KAK . E C LFTPAR .OR. KAR . E C RGTPAR) GO TO 
1FIKAR.ECIBLNK I GO TO 350 
INBLNK=Q 
GO TO 403 
iriIN°LNK.GE.2> GO TO 5-00 
1NL.LI.K = INBLNK*1 
CONTINUE 
INDEX=ICMAXC 
CO TO 600 
1ST0P=1-1 
GO TO 510 
IST0P=I-3 
1N0EX=I 

TEST TO LIMIT PHRASE TO <= 10 CHARACTERS 
IF( IS10P-ISTART*1.LE.IPMAXC) CO TO 700 
1ST0P=1START«IPMAXC-1 

TEST TO PREVENT PHRASE FROM GOING BEYOUNO 
IF(1ST0P.GT.ICMAXC) ISTOP=ICMAXC 
IM»LNK=IST0P-ISTAPT*1 

LOAO PHRASE 
CALL STRMOV 11 COM,I ST ART,1NBLNK,IPHRS,1) 
IFIIPIAG.GC.103.1WRITEIIURlTE,a01)IN0EX,IPHRS 
FCRMATIl3HNXTPHR INDEX = , 13,IX,A 1G) 
RETURN 
Ero d ************************************** 
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000102 
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0016J 
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CC176 
C0177 
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00216 
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SUBROUTINE PUTCOO ENTRY POINT 0 0 0 1 0 6 

STORAGE USED C O D E d ) C O O l l l ; D A T A ( O ) 0 0 0 0 3 0 ; BLANK C 0 M M 0 N I 2 ) OOOCOO 

EXTERNAL REFERENCES ( B L O C K , NAME) 

0 0 0 3 DANO 
00C4 DOR 
0 0 0 5 DC»PL 
00G6 SHTTT 
0 3 0 7 N L P R 3 * 

STORAGE ASSIGNMENT ( B L O C K , T Y P E , R E L A T I V E L O C A T I O N , NAHE) 

3 0 0 0 D 00PC02 B 7 7 7 7 
ooco n coooio EI 
OOOO I 000007 ISHIFT 

0003 0 OOOOOO DANO 
OOCO D 000012 E2 
OCCO I 000006 IWORO 

OOOC D .000000 OBLANK 
OOOO I 000014 IA 
OOOO D 000004 MASK 

0005 0 OOOOOO OCHPL 0C04 
OOOO 0 000014 ICOO oooo 
0006 0 OOOOOO SHIFT 

0 COCOOO OOR 
000017 INJPS 

2 

30100 
COlOl 
00103 
0G134 
30105 
C0107 
C0107 
C0107 
00107 
cC107 
50137 
30107 
CC1C7 
(.0110 
30111 
00112 
00114 
00115 
00116 
C0117 
50123 
00121 
30121 
C0122 
CC122 
0 012 3 
00123 
00124 
C0125 

1* 
2* 
3* 
4* 
5* 
6* 
7* 
8* 
9* 

10* 
11* 
12* 
13* 
14* 
15* 
16* 
17* 
18* 
19* 
21 ♦ 
21* 
22* 
23* 
24* 
25* 
26* 
27* 
2P* 
29* 

BETWEEN 
PARAMETER 

CPUTCOO 
SUOROUTINE PUTCODIN, IARRAY,ICODE) 

IMPLICIT DOUBLE PRECISION IA  Z) 
IMPLICIT INTEGER II  N) 
OOU°LE PRECISION DPLANK 

DOUBLE PRECISION DANO, OOR, PCMPL 
C PURPOSE PLACE A 4 DIGIT CODE, VALUE OF COPE MUST BE 
C 2047', STORED 5 COOES/WORD, FROM AN ARRAY OF 
C CODES. THIS ROUTINE IS USED TO REDUCE THE STORAGE REOUIRED 
C TO STORE THE I/O CODE LISTS FOR EACH ANALYSIS MODULE. 
C CALL SEQUENCE N LOCATION OF CODE IN ARRAY IARRAY 15 CODES/WORD). 
C IARRAY INTEGER ARRAY WHICH RECIEVES CODE NUMBER. 
c i c o o r V A L U E of c o o r I N T U T TO R O U T I N E . 

DOUBLE PRECISION SHIFT 
DOUBLF PPECISION IARRAYI1) 
DOUPLE PPECISION B7777 / OOOOOCOOOOOOOOOOO77770030 
DOUPLE PPECISION 1C0D.MASK 
INTEGER I A « 2) 
EQUIVALENCE IIAI1), ICOD) 
IA! 1 ) = 0 
FID! 12,12,1AI2) ) = FLDI24.12,ICOOF) 
MASK = B 7 7 7 7 

C DETERMINE WHICH WORD I N ARRAY IS TO PE M O D I F I E D . 
I W 0 r 0 : | N  l ) / 5 * l 

C DETERMINE NO. OF B I T S TO S H I F T CODE TO L E F T . 
I S H i n : 14  M O D t N  1 , S»> * 12 

C SHIFT COPE * MASK TO PROPER B I T LOCATION I N WORO. 
1 COrirSII 1FT I T C O D . I S H I E T | 
M A S K : S H I F T I P 7 7 7 7 , T S H I F T ) 

000002 
COC002 
000C02 
000002 
C0CC02 
CCC0C2 
000002 
000002 
CC0CO2 
CCC002 
C0CC02 
5CCC02 
C0CC02 
0000U2 
oocro2 
C00002 
000002 
OCC002 
C0CCJ2 
CDC002 
000003 
0C0P13 
C0C013 
00CP1 5 
L0CC15 
CC3324 
crcr24 
001034 
OP I P4 2 



K> 

00125 
„01Z6 
3C127 
CC133 
C0131 
C0132 

30* 
31* 
32* 
33* 
34* 
35* 

PLACE CODE B I T S INTO CORRECT LOCATION I N UORO OF I A R R A Y , 
E l = D A N D I I A R R A Y I I W O R P ) , D C M P L I M A S K ) ) 
E2 = O A N O I I C O D , MASK) 
I A R R A Y ! I W C R D ) = O O R I E l , E 2 ) 
RETURN 
END a **************************************** 
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SUBROUTINE PUTT ENTRY POINT 000067 

STORAGE USE0 CODEd) C00073; OATAIO) 000015; BLANK COMHONIZ) OOOCOO 

EXTERNAL REFERENCES IBLOCK, NAHE) 
0003 NLPP3* 

STORAGE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME) 
0001 CQDC40 100L 0001 C00053 200L OOOO 000005 IMJP* OOOO I 000001 IPOS OOOO I OOOOOO NWORO 
OCOO D CCC03Z SI OOCO R 000002 SZ 

COlOl 1* SUBROUTINE PUTTIS, I, T) 000002 
COlOl ?* C COOOOZ 
00101 3* C PUTTIS, 1, T) EXTRACTS THE LEFTMOST CHARACTER 000002 
COlOl 4* C FPOM .THE DOUBLE PRECISION WORD T, ANO INSERTS IT INTO CPGD02 
COlOl 5* C THC I'TH POSITION OF DOUBLE PRECISION STRING S, 000002 
50101 6* C BLCINMNG WITH Sll). C0CC02 
0C103 7* POUTLE PRECISION Sll), T, SI C0LC02 
CC1C4 6* DIMENSION S?l2> C0G002 
C0103 9* EOUIVALENCE(SI,S2) C0CQQ2 
C0105 13* C CCCU02 
00105 11* C DETERMINE WORD CONTAINING I'TH CHARACTER 000002 
30106 13* NkORD=IIl1/10 ♦ 1 'CLr02 
r c i 0 7 i ' » s i = S ( N U O R P ) r o c o i i 
3 0 1 0 7 1 4 * C P 0 C L 1 1 
1 0 1 0 7 I S * C DETERMINE R E L A T I V E P O S I T I O N OF CHARACTER I N WORD C 0 C 0 1 1 
3 0 1 1 0 1 6 * I P O S = M O O ( I  1 , 1 0 ) * 5 C 0 0 C 1 5 
3 C 1 1 1 1 7 * I F I I P O S . G T . 3 5 ) G O TO 10D C 0 0 0 2 2 
c o m i r * c CCC022 
G 0 1 1 1 1 9 * C CXTRACT lETTMOST CHARACTER FROH O/P WORD T ANO C C 0 0 2 2 
c O l l l 2 0 * C I f 'SERT I T INTO STRING S L0CJ022 
0 0 1 1 3 2 1 * F L D I 1 P 0 S . 6 . S 2 I I ) ) = r l O I C , 6 , T > COCO'S 
0 0 1 1 4 2 2 * GO TO 2 3 0 C 0 0 0 3 6 
3 0 1 1 S 2 3 * 1 0 0 IPOS = IPOS  36 CCCC40 
CC116 2 4 * F L D I I P 0 S . 6 , S 2 I 2 ) ) = F L 0 I 0 , 6 , 1 ) 0 0 0 0 4 3 
C 0 U 7 2 5 * 2 0 0 SINWOr.D) = S I CP0053 
3 0 1 2 0 2 6 * RE1URN 0C0OS7 
i " 0 1 2 1 2 7 » END d SUBROUTINE PUTT CC0C72 
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SUBROUTINE REAOHS ENTRY P O I N T 0 0 0 0 7 0 

STORAGE USEO C O O E d ) 0 0 0 1 C 7 ; D A T A ( O ) 0 0 0 5 1 1 ; BLANK COMMONIZ) OOOOOO 

EXTERNAL REFERENCES ( B L O C K , NAME) 

0003 
0004 
OOCS 
0Co6 
0007 
0010 

NCODE 
NRPA1 
N101S 
N1P2* 
NkCU* 
NCRR3* 

STORAGE ASSIGNMENT ( B L O C K , T Y P E , R E L A T I V E L O C A T I O N , NAHE) 

OOCO C 0 0 4 6 0 1 0 0 I F 
OOOO D C 0 C 4 7 1 DCOPE 
0 0 0 3 I OOOOCO NCOOE 

0 P 0 1 0 0 0 0 3 1 115G 
OCOO I 0 0 0 4 5 7 I 
OOOO D OOOOOO PAGE 

0 0 0 1 0 0 0 0 4 1 1 2 2 6 
OOOO I 000M71 ICCDE 

OCOl 
OOOO 

000020 90L 
000476 INJPS 

0001 000047 9991 
0030 I C00456 LPACE 

00 
CO 

o 
► — » 
00 
o 
CO 

30103 
.0101 
COlOl 
C01G1 
CClOl 
COlOl 
C0103 
00104 
OC104 
CC1C4 
CG1CS 
•3 0106 
00107 
30111 
30112 
CCl 12 
30112 
0011 3 
30121 
00124 
30126 
CC127 
CC132 
00133 
CGI

7
" 

1* 
2* 
3* 
4* 
5* 
6* 
7* 
B* 
9* 

10* 
11* 
12* 
13* 
14* 
15* 
1< * 
17* 
IP* 
19* 
20* 
21* 
22* 
23* 
24* 
2'.* 

CREADHS 
SUBROUTINE 

C CALL SEQUENCE 

C 
C 

90 

100 

999 
1001 

USFD IN EOUIVALENCE 
LOCAL VARIAPLE. 

RE ADM S( NUN IT, ARR AY ,NW0P0S,*C0DE ) 
NUNIT = TAPE NO. 
ARRAY = ARRAY TO PE LOADED 
NWORDS = NO. OF WORDS IN ARRAY 
CODE = CODE (SEARCH KEY) 

DOUELF PRECISION ARRAYI 1).CODE.PAGE I 151).CCOCE 
EOUIVALENCE IDCODE , ICODE ) 
SINCE FORMAL ARGUHENT MAY NOT BE 
STATEMENT, ASSIGN THE VALUE TO A 
DCODE = CODF 
LPACE=64 
I F I N U N I T . E C 7 ) GO TO 9 0 
LT'ACE= 151 
1 C 0 0 E = NCODEICODE1 

TRANSFER DATA TROM BUFFER 

R L A D ! N U N I T ' I c O O E . E R R = 9 9 9 ) I P A G E 1 1 ) , 1 = 1 ,LPAGE ) 
00 100 1=1,NWORDS 
APR AY I I ) : PAGE 1 I ) 
RETIIKN 
W R I T r ( 6 , 1 C 0 1 > N U N I T 
F O R M A T ( / ' ERROR OCCURRED DURING REAOMS ON U N I T " , I 3 > 
RETURN 
END a SUBROUTINE REAOHS ♦ ♦ * ♦ * * • ♦ * » * ♦ > * ♦ ♦ * * * * * * * * 

C00002 
000002 
000032 
COCCOZ 
000002 
CCCC02 
CCc.002 
OC0002 
CCL0J2 
COC002 
00CCU2 
00C004 
CC0006 
L.CC.11 1 
000013 
30C013 
COCCI 3 
000020 
L00C4 1 
00004 1 
c00043 
00CC47 
O0C054 
300054 
COC106 



TABLE B.l 

UNIFORMITY OF MAGNESIUM DOPING IN LANTHANUM 
CHROMITE FILMS FORMED BY EVD 

Approx. Mg /La 
Sample Section mole ratio 

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 
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numbered consecutively, s ta r t ing with the side where the reacting gases 
enter the EVD reactor. Values given are for mole per cent of the 
chromium (or , possib ly , lanthanum) replaced in the perovskite s t ruc ture . 

I t is seen that the magnesium is r e l a t i ve l y evenly d i s t r i b u t e d , 
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 
chlor ide vapors may be the problem at th is point . 

I t is ant ic ipated that a sui table composition for the in te r 
connection w i l l be LaCr 7c_xAl ?5^x^3 w n e r e x w1 ^ ^ i e opt imal ly some
where between 0.002 and 0.02, values w i th in the capab i l i t y of the present 
EVD process as shown by the two interconnection layer preparations of 
Table B . l . Although the larger value of x (0.02) provides the highest 
e l ec t r i ca l conduct iv i ty , the lower value minimizes unwanted oxygen trans
port through the interconnection region. The adaptation of the EVD 
process to conveniently add magnesium in the proper Concentration solves 
a major problem encountered previously with th is process. 

10.2.1 Photoelectron Spectroscopy of Lanthanum Chromites 
Small deviations from stoichiometry and valence state changes 

of the chromium ion , due to addi t ion or other ions, are important in 
determining the degree and type of conduction processes in lanthanum 
chromite. X-ray photoelectron spectroscopy (XPS or ESCA) can give 
information on these properties and on subtle crysta l f i e l d and conduc
t ion band phenomena in oxide conductors. 

The deta i led nature of the conduction processes and composition 
var iat ions with time of operation in the lanthanum chromite interconnection 
may s i g n i f i c a n t l y a f fec t the operating character is t ics and useful operating 
l i f e of the fuel ce l l stack. For example, vacancies at normal metal 
ion s i tes of the perovskite crysta l structure of lanthanum chromite could 
enhance unwanted metal ion migration through the interconnection and 
cause gradual formation of in ter face layers. This could resu l t from 
imperfections in the i n i t i a l preparat ion, from vaporization losses 
during operat ion, and from gradual impurity doping from other parts of 
the ce l l or the gaseous surroundings over prolonged periods of fuel ce l l 
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operation. A combination of ESCA with sensi t ive chemical analysis and 
xray d i f f r a c t i o n can provide information on such small but important 
defects in the interconnection mater ia l . 

We are using ESCA to examine a series of lanthanum chromites 
with small differences in the lanthanumtochromium r a t i o and with d i f 

ferent degrees of doping in e i ther the A or B crysta l lographic posit ions 
of the AB03 perovskite st ruc ture . For example, comparing LaCr03 with 
two s im i l a r l y prepared nonstoichiometric samples, La g7CrOo and 
LaCr g703 shows s p l i t t i n g s of the binding energy values derived for the 
3 p levels of chromium. This suggests possible vacancies at normal 
lanthanum and chromium ion s i t e s , causing a s h i f t to a higher ef fec t i ve 
valence fo r part of the chromium ions. /Second phase lanthanum and 
chromiumcontaining compounds are also a possible explanation. Work 
of Anderson* on the temperature of phase t rans i t ions in lanthanum 
chromites is consistent with the vacancy explanat ion, although the 
vacancycontaining lanthanum chromite compositions might perhaps be 

metastable. 
2+ 2+ 3+ 3+ 

Subst i tut ion of Mg or Sr fo r Cr or La on the B and A 
si tes of the AB03 perovskite structure also produces a s p l i t t i n g of the 
3 p binding energy l e ve l . This might be a t t r i bu ted to the addit ional 
presence of a "Cr " i on , causing a one electron vo l t s h i f t of part of 

3+ 
the p electrons to a higher energy level than occurs with only Cr 
present. 

' Since the ESCA technique is sensi t ive to small changes in 
stoichiometry and doping, i t should be helpful in detect ing such small 
differences in the interconnection which are present, i n i t i a l l y , or 
af te r prolonged operation of the fuel ce l l stack. 

♦Reported at Workshop in HighTemperature Solid Oxide Fuel Cel ls , held 
at Brookhaven National Laboratory, May 5 and 6, 1977. 
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10.3 Appendix C - 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 uniformity 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. 

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

10.3.1 Scanning Electron Microscopy (SEM) 

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 is amplified and used to modulate the brightness of the CRT. 
Since the collection 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 latter is very useful 
in examining fracture edges which often are not planar surfaces. A 
particularly useful addition is the EDAX attachment, which allows 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 
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down to a depth of one-to-two micrometers are collected by the energy 
dispersive X-ray analyzer using a Li-Si detector. Qualitative concen
tration analysis can be attained for elements above sodium on the 
periodic chart. The small electron beam size facilitates the investiga
tion of possible inhomogeneities or multi-layer structures which might 
be present on the fracture edge of a thin interconnection layer. Fig
ure C.l (bottom), shows a photograph of this combined equipment. A 
new Tracer-Northern quantitative EDAX unit was recently purchased which 
will also 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, nitrogen, or argon onto the surface of a sample 
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 into a magnetic 
field, where they are separated according to their mass-to-charge ratio. 
The outstanding feature of the instrument is that it is perfectly stig-
matic, i.e., capable of maintaining a 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 (1,0 of any selected ion from the sample. In the detection 
system the ion image is converted to an equivalent electron image which 
may be observed visually from a fluorescent screen and recorded photo
graphically or electronically. 

The CAMECA SMI-300 instrument is shown in Figure C.2. The 
DIMA suffers no fundamental limitation in detecting all elements in 
the periodic chart, and because a mass spectrometer is 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.l Typical electron micro
scopes at Westinghou.se R&D Center. 
Top left, Phillips EM-300 transmission 
electron microscope. Top right, MAC-400 
electron beam microanalyzer. Bottom, 
Cambridge Stereoscan Mark Ila scanning" 
electron microscope. 

RM-48339 

http://Westinghou.se


Fig C.2 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). 

o 

Compositional data from the 5 to 20 A 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 Apparatus Requirements: 

• temperature up to 1100°C 
§ flowing gas atmosphere (Np-O^j N^-H^-HoO, etc.), 
• up to eight electrical leads for specimen current, 

potentials, and temperature, 
e current source, 0 to 10A dc, constant current or 

constant voltage operation, 
• 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 O.D. 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 outlet 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 geometry is very similar to that of the actual 
fuel cell. In most cases it consists of a short 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. 

DC current for the combination specimen testing is provided 
by a Kepco JMK6-10M power supply. This is a precision unit which can 
deliver either stabilized output voltage or current, over the range of 
0-6V, 0-10A; moreover, the unit is externally controllable so that it 
can be used as a potentiostat. Operation in the constant current mode 
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is especially valuable 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 Digital Multimeter 
will be used. This is a 3-1/2 digit unit with ranges as low as 1 milli
volt (resolution of 1 microvolt). It is essential to have a voltage 
resolution of this magnitude for the following reason: typical thin 
film fuel cell components have specific resistances of 40 milliohms/cm 
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 

2 1000 mA/cm . Recently developed interconnection material may be between 
one-to-two orders of magnitude lower in resistance than previous mate
rials; consequently, potential measurement capability in the sub-millivolt 
range is required. 

The final 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 one combination specimen, 
(2) flexibility in changing inputs and outputs to different types of 
combination specimens, and (3) low thermal noise L + N switches. 
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10.5 Appendix E  CrossedElectrode (CE) Method For 
Measuring Thin Film Specimen Resistance 

Due to the inherentlylow resistance of thin film specimens, 
it is essential to: (a) enhance the specimen resistance by employing 
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) method for measuring thin film specimens, discussed in a 
previous report,* meets these requirements well. It is shown sche
matically in Figures E.l and ET2. The active thin film specimen area 
is only where the electrodes cross, which satisfies requirement (a). 
Requirement (b) is satisfied by employing a fourterminal resistance 
measurement, with the extensions of the current electrodes serving as 
potential electrodes. The ultimate limitation in the CE method begins 
to appear when the specimen resistance is low enough to be comparable 
with the lateral resistance of the electrodes in direct contact with 
the specimen. At this point, a lateral potential drop occurs across 
the electrode which causes the apparent resistance of the specimen (as 
measured by the fourterminal method) to appear lower than the true 
specimen resistance. An analysis of this effect has been carried out 
which enables one to correct for it, or better still, to choose an 
electrode width and thickness for which the effect will be small. It 
was found** that 

R = JL
 e z 

s inhv / i y i \ 

or approximately 

R
a

 = R
t  I

 R
e

 f o r R
t >

 R
e 

♦Fifth Quarter Report, Thin Film Fuel Battery/Fuel Cell Power Generating 
System, DOE Contract EY76C031197, July 18, 1977. 

*A distributed parameter treatment of the problem was used which was 
similar to that discussed in the first annual report. 
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Current Flow Path 

Fig. E. 1 - Schematic cf crossed-rod method for 
measuring electrical contact resistance 

Interconnection 
or Electrolyte Film 

Potential 
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Electrodes 

Current 
Terminals 

Substrate 

Fig. E.2 - Schematic of crossed-electrode geometry 
for combination testing 
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where 
R = apparent specimen resistance 
R. = true specimen resistance 

= lateral 
= 2 pe/6e 

R = lateral (sheet) resistance of both electrodes 

with 
p = resistivity of electrode material 
6 = thickness of electrode 

A convenient form of the results for the purpose of correcting 
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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Curve 693468-A 

Fig.E.3-Correction for the apparent specimen resistance, Ra, 
when it becomes comparable to the lateral electrode resistance, 
R , in a crossed-electrode measurement. e' 
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10.6 Appendix F  Resistance Measurements on an Interconnection
FilmFuel Electrode Combination Specimen 

Two types of measurement will be considered here: a twocontact 
method and a threecontact method. Figure F.l shows an enlarged longitu
dinal crosssection through the contact region of the specimen, while 
Figure F.2 shows the corresponding distributed resistance analog. 
10.6.1 TwoContact Method 

In this method leads #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 directly under each contact) plus the fuel electrode resist
ance in the gap between them. From transmission line theory*, the 
resistance R,, corresponding to the region under one contact is 

y^Ti 
tanh 

~ r. 
l 3 

_L
 + 1 rfi for / ^- l < 1 

where 
P 6 
i i interconnection film resistance per unit length of tube 

r f = f 
C6, 

fuel electrode f i lm resistance per uni t length of tube 

P. : > i ' f = r e s i s t i v i t i e s of interconnection and fuel electrode 

6 . , 6 f = thicknesses of interconnection and fuel electrode 

i = measurement contact width 

♦The resistance R] corresponds to the input impedance of an openc i rcui t 
transmission l i ne of length i. 
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#1 #2 #3 #4 #5 
/ \ ;/ / .Au or Pt Contact 

/ \ / I / Interconnection Film 
/,., s W ^ / v / » / / £ w / / / / / / / / / / ^  F u e l Electrode Film 

■
 :

* "^ Porous Substrate 
V-V-^H— ̂  —^ 

Fig. F.l  Enlarged crosssection showing various specimen layersand 
measurement contacts. (Potential lead — , current lead—, current 
flow lines -**+-) 

#1 #2 #3 #4 #5 

i V ' r. 
■ ^ — , ^ i 

l̂̂̂îl 
r
f 

Fig. F02 Distributed resistance analog of the specimen films and 
contacts 
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£*. = measurement contact spacing 

C - tube circumference 
The total resistance R~ measured externally through both contacts 

is then 

R2 = 2R1 + rf
£' = 2 ̂ j_ + rf ( | z + z \ ) 

I 

Important conclusions regarding the two-contact method are (1) for 
good measurements of the interconnection f i lm resistance, both the contact 
width a and contact separation a' must be kept small and (2) interconnection 
f i lm po la r i t y -sens i t i ve effects cannot be measured because one e f fec t i ve l y 
has two specimens in se r ies , back to back. 

10.6.2 Three-Contact Method 
For this method, 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 resistance being measured here corresponds to the inter
connection film region directly under the middle contact. From trans
mission line theory*, the apparent resistance R3, corresponding to the 
region under the middle contact, is for this case 

i~r~ 

Important conclusions regarding the three-contact method are 
(1) for good measurements of the interconnection f i l m resistance, only the 
contact width % need be kept smal l , (2) interconnection f i l m po la r i t y -
sensi t ive effects can be measured (one e f f ec t i ve l y has a single specimen), 
and (3) the error in measurement due to fuel-e lectrode resistance is 
much less (^ a factor of 5) than for the two-contact method. 

*The resistance R3 corresponds to the t ransfer impedance between the two 
ends of an open-c i rcu i t transmission l i ne of length 1. 
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p* = 2 x 10 ficm 

Numerical Example Comparing the Two Methods 

Assume the fo l lowing specimen parameters: 

p. = 2 sicm (comparable to newest interconnection materials) 

4 
6. = 6 f = 20 x 10 cm 

3. = £' = 0.2 cm 

C = 4 cm 

p i 6 i 
Then r ± = - ^ = 0 . 0 0 1 Hem 

_ ^f_ = 0 .025 ft/cm 
r f " C5 f 

Since / ~
 £ = 1 we may use the approximate formulas. 

/ i 

For the twocontact method: 

R2 - 2 ^ | + r f ( j i + £ ' ) 

„ 0 . 0 0 1 flcm „ n „ c 0 / , 5 _ „ . 
= 2 x — — r h 0 . 0 2 5 ft/cm ( ■=■ x 0 . 2 cm) 

0 . 2 cm J 

R = 1 0 . 0 mft + 8 . 3 mft = 1 8 . 3 mfl 

The f i r s t term is interconnection material resistance, the second term 
is fuel electrode resistance. Hence, the error in measuring the 
interconnection material is +83% for th is case. 

For the threecontact method: 

r i 1 
*3 = - " 7 r £ £ 6 L f 

0 . 0 0 1 Hem 1 n A O r o / n o 
—z—z -r x 0 .025 fi/cm x 0 .2 cm 

0 .2 cm 6 
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R3 = 5 .00 mfi - 0 . 8 3 mfi = 4 . 1 7 mQ 

The error in measurement of the interconnection material is -15% 
for th is case. 
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