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SECTION 1

INTRODUCTION

Volume 11 documents the software developed for the solidification model. This

volume provides a link between the calculations described in Volume I and the

FORTRAN code, primarily in the form of global flow diagrams and data structures.

Considerable effort was expended in the design phase of the task to provide a

code that is well structured, easily readable, and essentially self-documenting.

Hence the minutia of the code need not be repeated here: indeed, such redundancy

Is best _;witted because it can only provide an opportunity for discrepancy.

A complete listing of the solidification code is in Appendix A.

It is assumed that the reader of this volume is familiar with the calculation

described by Volume I, with the program operating characteristics as described

by Volume 111, and with the FORTRAN language.

a
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SECTION 2

FLOW DIAGRAMS

2.1 GLOBAL FLOW DIAGRAM

INTERACTIVE OR BATCH
I INPUT I

(1	 CASE) I

INPUT I
SECTION

BATCH
AND NO NEW

YES
 STOP

I

CASE? I

^- --- ------ NQ._-- __,-._-^
I

I INITIALIZE CALCULATION f

CALCULATION
SECTION I

I =ITERATE TO SOLUTION I

INTERACTIVE OUTPUT
I

I - TABLES
I

I - GRAPHS
BATCH OUTPUT

OUTPUT - TABLES

SECTION

I I

INTERACTIV

I
I

NO	 USER SELECTED YES	
STOP I

I

I

QUIT?
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2.2 CALCULATION SECTION

BEGIN

j	 INITIALIZE PROGRAM CONSTANTS (INIT)

h	 TEST FOR BATCH OR INTERACTIVE MODE (INIT)

c— INPUT SECTION

w	 SET UP MESH, T,, P L , AND CL (INIT)

CONTROLLER: Main

{	 CALCULATE INITIAL FSTiMATED SOLUTION (EST,PERM)

CALCULATE A AND B (PSETUP)

SOLVE PRESSURE EQUATION (PSOLVE)

CALCULATE 1^' (VLCTY)

SET STABLF = TRUE IF 8T/8t + V • VT>O (FRECKL)

CALCULATE g AND K (LFRAC,PERM)

ti

SET AGAIN = TRUE IF gL HAS NOT CONVEaGED (SSICON)

x

STABLE AND AGAI	
TRUE

FALSE

CALCULATE MACROSEGREGATION (MAC SEG)

ci

OUTPUT SECTION
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&ET REMAINING PARAMETERS
(IACTI)r

i

C
`• EXTRACT PARAMETER VALUES

FROM INPUT ARRAYS
INCON

F

CONVERT TO CGS UPJ I TS
(I NCON)

CRETURN

2-3

INPUT ERRORS	
YES

IN THIS
CASE?

NO

1
s

3

J.

2.3 INPUT SECTION

INITIALIZE INPUT ARRAYS
(INCON)

INITIALIZE TERMINAL
CONTROL SYSTEM	 NO	 BATCH?	

YES

(IACTI)

r'

CONTROLLER: INCON
	

S

CALLED FROM: INIT

READ CASE TITLE
(BATCHI)

^
PU'r ID PAGE ON SCREEN

YES
END OF FILET	 STOP

AND GET CASE TITLE

i (IACTI)

NO

READ AND PRINT ALLOY
GET ALLOY (BATCHI)
(IACTI)

ACCESS ALLOY DATA BASE
(ADB)

ACCESS ALLOY DATA BASE
(ADB) .

READ AND PRINT REMAINING PARAMETERS
(BATCHI)



2.4 OUTPUT SECTION
CONTROLLER: OUTCON
CALLED FROM: Main

YES
BATCH?	

PRINT TABLES
(ADISP)

	=RETURN

NO

GET USER SELECTED ACTION

G	 Q
	

N j	 T

STOP
	

RETURN

GET USER SELECTED ACTION
(GPHCON)

ITEM OF
FUNCTION TO PLOT

GET USER SELECTED ACTION
(GPHCON)

ITEM#OF
PLOT TYPE

GET USER SELECTED ACTION
(OUTCON)

ITEM 4 OF
FUNCTION TO DISPLAY

DISPLAY TABLES
ON SCREEN
(ADISP)

CALCULATE NEAT SCALING (SCALE)

INITIALIZE PLOT,PUT ON LABELS(SETPLT)

I
I	 PUT ON PARAMETER BLOCK (GPHBLK)
I

DRAW AXES (AXES)

PLOT PROFILES OR VECTORS
(HPROFS, VPROFS, VECPLT)

L-

PLOT CONTROLLED BY HPROFS, VPROFS, OR VECPLT

. J	 ,
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3.1	 ALPHABETICAL LIST OF MODEL 1 SUBROUTINES

The list below contains only the modules that were written specifically for the

solidification model. Off-the-shelf routines used by the model are listed in

Sections 3.2 and 3.3. The purpose of each routine is described briefly below;

details of the programming,	 including calling sequence descriptions, are in

the program cormZctts.

^r
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NAME SECTION FUNCTION

ADS Input Retrieve phase diagram, densities and viscosity from
alloy data base.

ADISP Output Displays any array on the screen or in printed form.

AXES Output Draws and labels axes on all plots.

BATCHI Input Controls batch mode card input.

EST Calculation Calculates	 initial	 estimated solution	 (see Vol	 1, 4.3).

FRECKL Calculation Seta flag if freckling condition detected (see Vol	 1, 4.10).

GPBLK Output Puts parameter block on plot.

GPH`ON Output Controls interactive graphics.

HPROFS Output Controls horizontal profile plots.

IACTi Input Controls	 interactive input.

INCON Input Controls	 input section.

INIT Calculation Initialization	 routine.

LFRAC Calculation Calculates g L (see Vol	 1,	 4.7).

MACSEG Calculation Calculates Cs	(see Vol	 1, 4.91

MSG Calculation Puts any brief message on terminal screen.

OUTCON Output Controls output section.

PERM Calculation Calculates permeability according to equation 	 (1.3.6.10).

PSETUP Calculation Calculates ^, and B and sets up boundary
conditions	 (see Vol	 I, 4.4 and 4.5).

PSOLVE Calculation Solves the pressure equation 	 (see Vol	 I, 4.5)

3-1
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NAME SECTION FUNCTION

SCALE Output Calculates neat scales for plots.

SETHOL Input Sets up long hollerith arrays.

SETPLT Output Initializes all	 plots and puts on	 labels.

SSICON Calculation Controls convergence to steady-state solution
(see Vol	 1,	 4.8).

VECPLT Output Controls plots of vector fields.

VLCTY Calculation Calculates velocity	 (see Vol	 I,	 4.6).

VPROFS Output Controls vertical 	 profile plots.

WAIT Output Waits for the operator to enter a P.

3.2	 PRIME SYSTEM ROUTINES

The following routines from the Prime system library are called by the

solidification model. Documentation is available in the Prime Corporation

Document, "FORTRAN Programmer's Guide", PDR 3057.

NAME CALLED BY FUNCTION

DATE$A BATCHI,	 IACTI.	 Returns current calendar date.

SEARCH ADB Used to rewind data base file because prime
FORTRAN REWIND does not work.

TIME$A BATCHI,	 IACTI	 Returns current wall-clock time.

3.3 TEKTRONIX ROUTINES

The following routines from the Tektronix software libraries control the

terminal and provide basic plot capability. They are documented in the

Tecktronix, Inc. reports "Plot-10 Terminal Control System User's Manual",

Document No. 062-1474-00 and "Plot-10 Advanced Graphing II User's Manual",

Document No. 062-1530-00.

NAME	 SYSTEM	 FUNCTION

ANMODE	 TCS	 Switches to alphanumeric mode for use of FORTRAN 1/0.

AOUTST	 TCS	 Outputs alphanumeric data through Terminal
Control System.

t

i

T

f

i

S1

t
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NAME SYSTEM

BELL TCS

BINITT AGS-11

CHECK AGS-11

CHRSIZ TCS

CPLOT AGS-II

CSIZE TCS

DLIMX,	 AGS- II
DLIMY

DRABS	 TCS

DSHABS	 TCS

DSPLAY

DWINDO

XFRM,
YFRM

FUNCTION

Rings terminal belly

Initialize plot common area.

Sets parameters in plot common area.

Sets character size.

Plots a curve (Must follow call to DSPLAY).

Returns dimensions of a character in raster units.

Set the data values corresponding to the plot
window: they determine the scale of the plot.

Generates a line from the current beam po4ition
to the raster coordinate given in the parameter
list.

The same function as DRWABS, except the line is
dashed.

Displays axes and curve on screen.

Sets correspondence between user coordinates
and virtual window.

AGS-I^1
	

Draws axes.

TCS
	

Initializes the Terminal Control System.

AGS- II
	

Sets a dashed line pattern for use by CPLOT.

TCS
	

Determine the height or length of a block of text,

TCS	 Moves the beam to a given point.

TCS	 Clears the screen.

AGS-11	 Tells CPLOT how many points are on curve.

AGS-11	 Sets the virtual window.

TCS	 Identifies terminal hardware tyre to Terminal
Control System.

AGS-11	 Set form of major tic marks.

f`

GRID

INITT

U NE

LINHGT,
LINWDT

MOVABS

NEWPAG

NPTS
u

SLIMX,
SLIMY

TERM

AGS-11

TCS

3-3
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NAME SYSTEM FUNCTION

XLEN, AGS-11 Set length of major tic marks.
YLEN

XLOC, AGS-11 Set locations of the x-axes.
XLOCTP

XMTCS, AGS-11 yet the number of minor tic mark intervals.
YMTCS

XNEAT, AGS-11 Set the "neat" tic mark condition.
YNEAT

XTICS, AGS-11 Set the number of major tic mark intervals.
YTICS

i	 XZERO, AGS-11 Set the zero-suppression flag for tic mark values.	 j
YZERO a

YLOC, AGS-II Set locations of the y-axes.
YLOCRT



SECTION 4
KEY PROGRAM SYMBOLS

A description of all common block items is at the end of subroutine INIT.

PROGRAM COMMON DEFINITION
SYMBOL BLOCK (See Volume 1, Section 2)

A /PRSSEQ/ A

ALNAM /ALLOY/ Element 1	 is the hollerith solvent name.
Element 2 is the hollerith solute name.

AVCS /PHYS/ Cs

B /PRSSEQ/ B

CL /PHYS/ CL

CLO /ALLOY/ Co

DCLDT /ALLOY/ dCL/dT

DCLDTM /PHYS/ aCL/at

DGLDTM /PHYS/ agL/at

DRHDC /ALLOY/ dpL/dCL

DRHDTM /PHYS/ apL/at

DTDTM /PROCSS/- DT/at = e

DTDX /PROCSS/ Wax = G

DX /MESH/ Ax

DXM /PROCSS/ xL-xE

DY /MESH/ Ay

DYM /PROCSS/ L

GAMMA /PMBLTY/ Y

GL /PHYS/ gL

GRAV /PROCSS/ g

KK /PHYS/ K

MAXSSI /SSI/
MSSI

MAXSOR /SOR/
MSOR

4-1



PLE

PS

PSE

T

TE

TL

V

u

X, (x-xE)/(xL-xE)

Y, Y/L

PROGRAM
SYMBOL

NI

NJ

P

RHL

R4iLE

RHS

RHSE

T

TE

110

41ISC

X, XX

Y, YY

COMMON
BLOCK

/MESH/

/MESH/

/PHYS/

/PHYS/

/ALLOY/

/ALLOY/

/ALLOY/

/PHYS/

/ALLOY/

/ALLOY/

/PHYS/

/ALLOY/

/MESH/

/MESH/

4-2
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SECTION 5

PROGRAM CONFIGURATION ON THE PRIME

The procedures described in this section are used to maintain the program on

the Prime 400 system.

5.1 COMPILATION

If the FORTRAN source code is stored in a file named MPS I.PGM, then it can be

compiled by entering the command

FTN MPSI.PGM.2/500

5.2 LOADING

The Prime utility for loading and running segmented programs. in SEG. It can

be used to build a run file as follows:

SEG
LO IMPS I
LO B MPSI.PGM
LIB VAPPLB
LIB TCS500
LIB
SAV

Q

5.3 EXECUTION COMMAND FILES

After the run file #MPSI has been built, the program can be executed by entering

the commands described in Volume III. The execution is set up and controlled by

two command files listed below:

Command File MPSI -	 Command File MPSI.BATCH

OPEN ICARD 1 1
	

OPEN CARDS 1 1
OPEN MI.D.B 3 1
	

OPEN MI.D.B 3 1
CO -END
	

OPEN PRINT 2 2
SEG ,AMPS
C 1 2 3
CO -END

CARDS is a disk file containing the batch card input, and ICARD contains the

single word INTERACTIVE. CARDS or ICARD is accessed by the program via FORTRAN

logical unit number 5. MI.D.B is the alloy data base accessed via logical unit

5-1	 a



F,

number 7. PRINT Is the batch printed output written on logical unit 6.

No printed output is generated by an Interactive mode run.

5-2
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APPENDIX A

LISTING

(0001) c
--	 --40002) C -------------------------------------	 --- - ------------

JI
(0003) C
(0004) C CONTROLLER FCR CALCULATICN OF MACRCSEGRECATION 

IN 
A CASTING INGOT

(ocos) c
( 0006) C MPS SOLIDIFICATION MODEL 1 ( 12/79)
(0007) C
(0008) C	 DEVELOPED FOR MARSHALL SPACE FLIGHT CENTER
40009) C	 BY THE GENERAL ELECTRIC COe• HUNTSVILLE CPERATIONS
toolo ll C	 OF THE SPACE CIVISION*
(Coll) c
(0012) C	 A DESCRIPTION OF THE VOCEL IS IN THE GE COCUMENT
(0013) C
(0014) C	 MPS SOLIDIFICATION MODEL
(0015) C	 VOLUME 1: .. FORMULATION AND ANALYSIS
(0016) c	 VOLUME 11:	 SOFTWARE DOCUMENTATION
(0017) C	 VOLUME III: OPERATING MANUAL
(0018) c
(0019) C--m--m -----	 ------ m ---------- -------------
(0020) C
(0021)	 LOGICAL AGAIN • FIRST • STABLE
(0022) C
(0023) C INITIALIZE PROGRAM I GO TO NEXT CASE
(0024) C
(0025)	 FIRST=.TRUE.
(0026)	 200 CALL IKI7 (FIRST)
(0027) C
(0028) C ITERATE TO THE SCLUTION CF TPE NCKLIKEAR STEADY STATE SYSTEM.
(0C29) C SOLVE FOR PPESSUPE• VELOCITY AND FFACTIOK LIGUIC9
(GS30) C EST CALCULATE'S THE INITIAL ESTIMATED SOLLIIVN*
(0031) C ITERATION CONTROL PROVIDED BY SUBRCLIINE SSICON.
(0032) C
(0033)	 STABLE= .TRUE.
(0034)	 CALL EST
(0035)	 CALL SSICON ( Is AGAIN
(0036)	 500	 CONTINUE
(0037) C
(0038)	 CALL PSETUP
(0039)	 CALL PSOLVE
(OC40) C
(0041)	 CALL VLCTY
(0042)	 CALL FRECKL (STABLE)
(0043) C
(0044)	 CALL LFRAC
(0045) C
(0046)	 CALL SSICON	 2• AGAIN
(0047) 	 IF (AGAINeANDeSTABLE) GO TO.500
( 040 048) C

0491 C CALCULATE THE MACROSEGREGATION
(0050) C
(0051)	 CALL MACSEG
(0052) C
(0053) C OUTFUT PRINTED TABLES AND P L 0 T E.
(0054) C
(0055)	 CALL OUTCON (FIRST)
(0056) C
(0057)	 FIRST= .FALSE•
(0058)	 GO TC 200
(0059) C
(0060)	 END

ORIGINAL PAGE IS
OF POOR QUALITY
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SUBROUTINE INIT (FIRST)

.

t0061)

_.	 .	 ...

SUBRCUTINE INIT

_,. a	 _=s. _.w__r N_ _e r_ .. r	 .._..... _.^	 ....	 _^^.^..	 •r_..-

( FIRST)	 -	 --------	 -	 -----	 - -- --
t00621 C
(0063) C PROGRAM	 INITIALIZATION * AEXT CASE LCGIC	 -	 -	 »•-
10064) C
40065) C--------------------------------------------•-------------------------
40066) C FIRST (INPUT) TRUE DURING FIRST CASE.
(0067) LOGICAL FIRST
40068) C--- ------ - ---- - ------ ---- --------- --- ---- - ----------------------- ----.

(0068) C COMMON BLOCKS (SEE	 INIT	 FOR	 DOCUMENTATIO,
40068) C
(0068) COMMON /MESH / X(50)9	 XX(50)9	 DX9	 ICIM • 	Nl•	 NI.10 9	 NIPS
(0068) + Y(50)9	 YY(50)9	 DY 9	JOIE'•• NJ *	NJN+	 NJF
(0068) C

_	 M

(0068) COMMON IPHYS/ T(50•50)• CL(5C950)• DCLDTVv
(0068) + RHL(!0950)•	 OR)lCTM•	 CL(50.50)•	 OGLCTN(50950)0
(0068) • P(52952)9	 V(29t0950)v	 AVCS(51)s
40068) + KK(50950)
40068) REAL KK
(0068) C
(0068) COMMON /PROCSS/ DXM• OYM+
40068) + G:.AV ♦ 	 GFORCE•	

+^	 µ

40068) + DTDTM• OTDX
40068) G
(0068) COFMCN /ALLOY/ ALNANI2) 9	ALREF(2095) 9	ADBItEF(20)9
(0068) + 1L09	 CLG•	 TE•	 CE•	 DCLCT.	 EVR+
(0068) • RHLO+	 DRHDC•	 RhLE•	 RNSE. R1-S•
(0068) « VISOR
(0068) INTEGER	 ALNAM• ALPEF• ADBREF
(0068) C
(0068) COMMON /PMHLTY/ GAMMA
(0068) C
(0061+ ) COMMON /FRSSEO/ A(2952.52)9	 E(529F2)+
40068) + DPDYO(50)9	 CPCYL(50)•	 CFDXL(50)
40068) C
(C068) COMMON /SOR/ XCF19	 YCF19	 XCF2•	 YCF29 CCF•
(0068) « PIT•	 MAXSOP•	 EFS!OR•	 ESORI
(0068) INTEGER	 PI1	 _.
(0068) C
40068) COMMON /SSI/ MAXSSI+	 EPSSSI	 _	 1

(0068) C
40068) COMMON /CNTRL/ MODEL+	 BATCH•
40068) + PRCSN+	 NCW•	 PILAF
(0068)
40068) C

_ LOGICAL BATCH 

(0068) COMMON /SCR/ SCR1(2950950)+	 SCR2(100)
(0068) C
(0068) COMMON /IO/ CARD•	 PRNT+	 CRT•	 ADBU•	 .
(0068) + TITLE(20+2)•
(0068) •	

_
TYFE(25)9	 LN(1C•25)9	 NLN•	 LU(5925).	 NLU•

(0068) + PGHPR(20+5)9	 KEYS42595)9	 RVL11(3.25)9
(0068)
(0068)

«
+

IFMT1(10)+	 RFMT1(10)9	 F6'T2(5)•
IFMT4(lA)v	 RFM14(20)•	 FNT5(7)•

(0068) • _.	 _._ FMTSC(.')•	 FKTA4(2) 9 	TIFMT(16)+
(0068) + NLSCRN
(0068)
(0068)

_	 _ _ .. _	 _.	 .INTEGER CARD• FRNT• CRY  ADDU
INTEGER	 TITLE *	TYPE•	 PCHOR4	

(0068)
_	 _

DIMEASIOK IVLU 0925)
(0068) EQUIVALENCE	 (RVLL•IVLU)
(0068)
(0068)

_ INTEGER	 RFMT1+	 FMT29	 RFMT4 9 	 FMT5
INTEGER FMT809 FMTA49 TIFMT 	 ^!



SUBRCUTINE	 INIT	 4FIRST)

40068) C
(006Gi COMMON /GRAPH/	 HSCRN9 VSCRN9 fUs VW9
(0068) •	 HWL9 HWR9 VWL9 VWU9
(0068) *	 HCH9 VCH9
(0068) •	 PBLK (5910)9 NPPL 9 NP©CH
(0068) INTEGER HSCRN• VSCRN9 HW9	 VW
(0068) INTEGER NWL9 HWR• V6L 9 VWU	 --•-- ---	 -
40068) INTEGER	 NCFh 9	 VCN
40068) INTEGER FSLK	 -- -	 -
(0068) C---------------------------------------------------------------------
(0069) C
40070) IF	 (.NOT.FTRST)	 GO TO	 100
(0071) C
(0072) C	 INITIALIZE FIXED COMMON PARAMETERS
(0073) C
(0074) C • /MESH/
40075) IDIM = 50
10076) JDIM= 50
(0077) C • /CNTRL/i
(0078) MODEL=	 1
(0079) PRCSN= 1.E- 6 	-•	 — --	 --

'- (0080) NCW= 4
(0081) RINF=	 1.E37
0082) NMSG= 20
(0083) C	 + /IO/
t0084) CARD= 5E
(0085) PRNT= E
(0086) CRT=	 1
(0087) ADBU= 7
(0088) NLSCRN= E4
40089) C • /GRAPH/
(0090) HSCRN=	 1024
40091) VSCRN=	 781	 - -.	 -- -• ••-
(0092) HW= 734

z t0093) VW= 575
t0094) C
(0095) C TEST FOR BATCH OR INTERACTIVE MODE	 -

( (0096) C
(0097) READ	 (CARD950)	 MODE	 _ — •----	 -

»a (0098) 50	 FORMAT	 tA4)
(0099) BATCH=	 (MODE	 .NE. 4HINTE)
(0100) C	 a
10101) C GET INPUT
(0102) C

r (0103) 100	 CALL	 INCON	 (FIRST)	 __ --.-------...-
(0104) C

P R
(0105) C	 ASSIMILATE	 INPUT	 DATA

(0106) C
(0107) C	 + MESH
(0108) NIM= NI-1

"- (0109) NIP= NI+1
t0110) OX= OXM/FLOAT(NIM)
t0111) 00 200	 1=19N1
(0112) X(I)=	 FLOATtI-1) •	DX

- 10113) XX(I)=	 (X(I)-X(1))/	 CXM
(0114) 200	 CONTINUE
(0115) NJM= NJ- 1	_.—_._	 —•-- __^—_.__	 _—_— __
(0116) NJP= NJ+1
10117) DY= CYM/FLOAT(NJM)
(0118) DO 250 J=19NJ

i



i

...-..,_.SUDROUTINE INIT	

(FIRST)+,,,,_-.___e.^_.

401191 VtJ)a FLCAT(J-1)* OT
(01201 YY(J)=	 (VtJ)-Ytl))/	 DYM
40121) 250	 CONTINUE
(0122) C + TEMPERATURE• DENSITY• LIQUID COMPOSITION
10123) TLO= TE +	 (CLO-CE)/DCLDT
(0124)
(01251

DTDX- (TLO-TE)/DXM	 O
DCLDTM= DCLDT * OTDTM

(0126)
( 0127)

RHLC= RHLE + DRHOC*	 (CLC-CE)
DRHOTM= DRHDC * DCLO TM

(0128) 00 300 J=1•NJ
(0129) 00 3CO	 I z 1•NI	 .,	 ... _	 — -•------ __	 _.	 Q (0130) T(19J)= TE + DTDX*t	 X(I)-X(1)	 )	 ^^r^^

! (0131) CL(I+J)°. CE	 +	 DCLOT*(•TtI+J)-T(I gJ)	 )	 -	 -•--	 -.	 f
(0132) RHL(19J)= RHLE	 •	 DRHCC*(	 CL(IoJ)-CL(19J)	 )	 ,^i,
(0133) 300	 CONTINUE	 w-.	 .._.....---.--•_--	 ---,_ _._._	 ^f':' _.	 -_
(0134) C * SOR MF• SH-DEPENDENT COEFFICIENTS

` (0135) CCF=	 .5*	 (DX**2)	 *	 tDY**2)	 /(DX**2 +	 DY*+2)..
40136) XCF1= .5* CCF/ ON
(0137) XCF2c CCF/	 (DX**2)
(0138) YCF1= .5* CCF/ DY	 -
tO139) YCF2=	 CCF/	 (CY•*2)	 __•..^_^	 _._..__. ._.__,.	 _-_	 _.
40140) C
(0141) RETURN
t0142) C -------------------------------------------------------------------- -
40143) C COMMON DOCUMENTATION	 -- k
t0144) C /MESH / 	x	 HORIZONTAL MESH POINTS 	 ( CM)	 - DISTANCE FEOM XF.
(0145) C XX	 NORMALIZED MESH POINTS -	 (X-XE)/(XL-XE).

' (0146) C Ox	 HORIZONTAL MESH SIZE	 (CM).
" (0147) C IOIF	 X	 CIMENSION OF	 ALL RP.RAYS.

(0148) C NI	 NUMBER	 OF X MESH POINTS IN CURRENT CALCUL',7ION9
Q' (0149) C NIMvNIP	 NI-1•	 NI+1

(0150) C Y	 VERTICAL MESH POINTS (CPI - 	 PHYSICAL CISTANCE
" (0151) C FROM BOTTOM OF MUSHY ZONE.

(0152) C YY	 NORMALIZED MESH POINTS - Y/L.
40153) C DY	 VERTICAL MESH SIZE	 (CM).

f (0154) C JDIF	 Y	 CIMENSION OF	 ALL ARRAYS.
" 40155) C NJ	 NUMBER OF Y MESh.POINTS IN CURRENT CALCULATION.

(0156) C NJM9NJP	 NJ-19	 NJ+1
(0157) C /PHYS/	 T	 TEMPERATURE FIELC	 (DEG C).
t0158) C CL	 LIQUID COMPOSITION	 (WT PCT SOLUTL).

` _40159) C DCLDTM	 PARTIAL OF CL 6R7 TIME.
(0160) C RHL	 LIQUID	 DENSITY	 (GM./CM*•3).
(0161) C DRHCTM	 PARTIAL OF RHL WRT TIME.
(0262) C GL	 VCLUME FRACTION LIQUID.
(0163) C DGLOTM	 PARTIAL OF GL WRT TIME.
(01641 C P	 MODIFIED PRESSLRF. 	 (DYNES/CM**2).
(0165) C V	 VELOCITY	 (CM/S).	 .	 ..	 • 	 _
40166) C AVCS	 FINAL LOCAL AVERAGE COMPOSITION (61 FCT SOLUTE).

- (0167) C KK	 PERMEABILITY	 ( CM**2)	 _
(0168) C /PPOCSS/ DXM	 WIDTH OF MUSHY ZONE	 (CM).
(0169) C DY"	 HEIGHT	 OF MUSHY ZONE	 (CM).
t0170) C GRAV	 ACCELERATION CUE TO GRAVITY	 Ih THE	 -Y CLRECTION.
(0171) C (CN/S**2)9	 PCEITIVE DOWNWARD.
(0172) C GFORCE	 GRAV IN UNITS CF	 F-980.66 CM/S**2.^-
10173) C USED ONLY FOR.I/C*
40174) C OTOTM	 PARTIAL OF TEMPERATURE WRT TIME	 (DEC C/S).
(0175) C DTOX	 PARTIAL OF	 TEMPERATURE WRT X- (DEG-C/CY•)._ 	 -	 __.._.
401761 C /ALLOY/	 ALNAM	 ALLOY	 NAME	 (ALPHANUMERIC).	 .
t0177) C ALFEF	 SOURCES OF	 ALLOY	 DATA	 (ALFHANUMERIC).	 _..	 _•
(0178) C ADBREF	 ALLOY	 CATA BASE	 IDENTIFIER	 (ALPHANUMERIC).

a
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J SUBROUTINE INIT (FIRST)

(0179) C TLC LIOUIDUS TEMPERATURE	 AT COMPOSITION CLG	 (DEG C)•	 --
(0180) C CLO BULK LIQUID COMPOSITION	 (NT PCT SOLUTE).
(0181) C TE EUTECTIC TEMPERATURE	 (CEG C).
(0182) C CE EUTECTIC COMPOSITION	 (WT PCT	 SOLUTE).
(0183) C DCLDT SLOPE CF PHASE CIAGRAM LIDOUIDUS	 (PCT	 SOLUTE/DEG C)
(0184) C EPR EGUILIBRIUM	 PARTITION RATIO.
(0185) C RHLO DENSITY OF	 BLLK LIQUID	 (GM/C M+*3).	 -	 -	 -
(0186) C DRHDC PARTIAL OF	 RHL	 4RT CL	 (GM/CM+ • 3 /	 FCT	 SOLUTE).
(0187) C RHLE LIQUID EUTECTIC DENSITY 	 (GM/ CM •• 3)•	 --
(0188) C RHSE SOLID EUTECTIC DENSITY	 (GM/CM••3)9
(0189) C RHS SOLID	 ALLOY CENSTTY	 (GM/CM • *3)9	 -	 --
(0190) C VISC VISCOSITY	 OF	 L1QU1C	 (GM/(CM*S)).
(0191) C /PMBLTY/ GAMMA PERMEABILITY- CCEFFICIENT	 (CM+ • 2)9	 ---	 ---
(0192) C /PFSSEO/ A COEFFICIENT	 OF	 GRAC(P)	 IN PRESSURE FCUATION.
(0193) C B CONSTANT TERM,	 IN F Q ESSLRE EQUATION.	 --
(0194) C DPDYO PARTIAL OF PRESSURE	 WRY Y AT BCTTCM CF	 INGOT.
(0195) C DPDYL PARTAL OF PRESSURE	 WRY V AT	 TOP OF	 INGCT.
(0196) C OPDXE PARTIAL OF P WRY X	 AT	 EUTECTIC ISOTHENM.
(0197) C /SOP/ XCF1•XCF2 COEFFS OF-X	 CEFIVATIVE TERMS- IN PikFZ-SURE EGN.
(0198) C YCF19YCF2 COEFFS OF Y	 CERIVATIVE TERMS	 IN PRFSSURE EQr.
(0199) C CCF COEFFICIENT OF	 CONSTANT TERM	 IN PRESSURE EON.
(0200) C "-rIT AFNER CAi::L TO FSCLVI",	 NUMBER	 OF PRESSURE
(0201) C ITERATIONS USED.
(0202) C MAXSOP MAXIMUM NUMBER	 OF	 ITERATIONS	 ON SOLU71CN OF
(0203) C PRESSURE EQUATION	 (SCR TECHNTQUE).	 -
(0204) C EPSSCR MINIMUM CONVERGENCE CRITERION FOR SOP 	 TECHNIQUE.
(0205) C ESORI SOR CONVERGENCE CRITERION DURING CURFLNT STEADY
(0206) C STATE	 .ITERATTOh•	 SET	 IN SSICON.
(0207) C /SSI/ MAXSSI MAXIMUM NUMBEF OF	 ITLRATIGNS	 ON STEACY
(02010 C STATE SOLUTION.
(0209) C EPSSSI CONVERGENCE CRITERION FOR STEADY	 STATE	 SCLUTICh.
(0210) C /CNTRL/ MODEL MODEL NUMBER FOR	 IDENTIFIrATION PURPOSES.
(0211) C BATC!• TRUE FOR BATCH MODE.	 -	 -
(0212) C FALSE FOR	 INTERACTIVE	 MODE.
(0213) C PRCSN 1.F-N	 16HERE•h	 IS	 THE PRECISION OF	 THE	 MACHINE.
(0214) C NCV NUMBER	 OF	 CHARACTERS	 TF'AT CAN RE	 STORLE	 IN AN
(0215) C INTEGER.	 (DEFALLT	 LENGTH)
(0216) C RINF LARGEST FLOATING POINT NUMBER	 IN MACFIhE.
(0217) C /SCR/ SCR 1 SCRATCH	 AREA	 10	 ---•-	 ---
(0218) C SCR2 SCRATCH AREA 2.
(0219) C /I0/ CARC LOGICAL UNIT NUMFER FOR CARD	 INPUT.	 ___
(0220) C PRNT LOGICAL UNIT NUMFER	 FOR PRINTED OUTPUT.
(0221) C CRT LOGICAL UNIT-NUVIER	 OF	 CRT FOR	 INTERACTIVE
(0222) C 1/0 AND GRAPI-ICAL	 CUTPLT.
(0223) C ADRU LOGICAL UNIT NUMFER	 OF	 INPUT ALLOY D47A BASE.
(0224) C TITLE T40 LINE ALPHANUMERIC TITLE	 USED ON	 ALL	 CUTPUT.
(0225) C TYPE TYPE(K)	 ? S -THE	 TYPE	 OF	 THE KTH INPUT	 VARIABLE.

"	 (0226) C i	 INTEGER
(0227) C 2	 REAL
(0228) C LN9NLN LN(1-NLN•K)	 IS TEE	 ALPNANUMERIC NAME OF THE KIM
(0229) C INPUT	 VARIABLE.
(0230) C LUbNLU LU(1-NLU•K)	 IS	 TfE	 ALPHANUMERIC UNITS	 CESCRIPTIOh
(0231) C OF THE 

KIM
	 INFLT	 VARIBLE.

(0232) C PGHDR PCHDR(1-209J)	 IS THE	 ALPHANUMERIC HEADER FOR	 THE
(0233) C JIM PAGE	 (INTERACTIVC) OR PARAGRAPH 	 (BATCH) OF	 INFL#
(0234) C KEYS KEYS(T•J)	 IS	 THE	 INDEX	 IN TYPE•LN•LU•RVLU OF	 THE
(0235) C ITh VARIABLE	 IN THE JTH PAGE/PARAGRAFH OF	 INPUT.
(0236) C RVLL RVLU(1.2.3•K)	 ARt	 THE VALUE•	 LOWER	 EOUND• AND
(02371 C UPPER BOUND•	 FESFECTIVELY ♦ OF THE	 KTH	 INPUT VARIALL
(0238) C FMT S THE ARRAYS WITH FMT	 IN	 THLIR	 NAMES APE FORMAT



SUDROUTINE	 ( NIT	 (FIRST)	 ••'—"'~—,^—.-	
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(0239) C STATEMENTS SET UP	 IN INCON..
102401 C NLSCRN	 MAXIMUM NUMBER OF LINES THAT FIT ON THE CRT SCREEN.
(02411 C /GRAPH/	 HSCRN	 WIDTH CF CRT SCREEN IN RASTER UNITS.
(0212) C VSRCN	 HEIGHT OF CRT	 SCRFEN IN RASTER UNITS.
102431 C HWqlVW	 HORIZONTALoVERTICAL RASTEk LENGTH OF FLOT WINCOW.
40244) C HWL9HNR	 HORIZONTAL RASTER COORDINATE OR LEF79KIGHT	 SIDE
(0245) C OF PLOT WINDOW.	 — -.	 --••
(0246) C VWL9VWU	 VFRTICAL RASTER COORDINATE OF LOWER•UPPER SIDE
(02471 C OF PLOT WINDOW.
10248) C PBLK	 PARAMETEF BLOCK FOR PLOTS.
(02491 C NPOL	 NUMBER OF LIKES IN PARAMETER FLOCK•
(0250) C NPPCH	 NUMBER OF CHARACTERS PER LINE IN PARAMETER	 BLOCK.
10251) C-------------------------- --------------------------------------------
(0252) END
PROGRAM SIZE:	 FROCEDURE	 - 000631	 LINKAGE	 - 000217.	 -_ _STACK -	 000030
0000 ERRORS E<INIT	 >FTN–FEV15.33
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SUBROUTINE EST

(02531	 SUnROUTINE EST	 -»--.-----	 ---•	 ------	 -
(0254) C
(0255) C INITIAL ESTIMATED PRESSUPE+ GL AND CCLDYV*
(025b) C EXACT SOLUTION F01! CASE LITH PLANAR ISOThERPS•
402571 C LINEAR VARIATION OF RHL• CL AND T IN THE MUSHY ZONE•	 -
(0258) C AND NO GRAVITATIONAL FORCE.
(0259) C
(0260) C--------------------+--------------------------------------------------
40260) C COkMON CLOCKS	 _-•	 .-	 WE INIT FOR UOCUMENTA71ON
(0260) C----------------------------------------------------------------------
( 0261) C
(0262) C GL• DGLDTM• VELOCITIES.
(0263) C
(0264)	 E= -1./ '(1.-EPR)
(0265)	 GLC= (RHS/PHSE -1.) r CEarE.
(0266)	 GLC- CLO**E + GL
(0267)	 GE= (CE**E + GLC)/GLC
( 0268) C
(0269)	 DO 200 I =19NI
(0270)	 DO 20C J=1+NJ
(0271)	 GL(IrJ)= (CL(19J)**E + GLC)/5LD	 -- -•
(0272)	 DGLDTM(I•J)= E • (GL (19J)+ (RHSF/kHS-l.) *GE )• DCLDT V C ► tI•J)
(0273)	 V(19I*J)= ( (GL(19J) *(RHS-RHL(19J))+GE*(RHSE-RHS))/
(0274)	 «	 (RHL(19J)*(;L(I*J)) )• DTOTM/DTDX
(0275)	 V(2919J)= 0.
(0276)	 200 CONTINUE
(0277) C
10278) C PERMEABILITY
(0279) C
(0280)	 CALL PERM
(0281) C
(0282) C ESTIMATED PRESSURE FIELC. ( P- PO- RHL*GRAV • (L-Y) )
40263) C
i0284)	 DO 300 J=I*NJ
(0285)	 P(NI+1rJ+1)= 0.
(0286)	 FI= ( -VISC*GL(NI+J) /KK(NltJ) )« V(l9&lgJ)
402871	 DO 300 II=29NI
(0288)	 I= NI-II+1
(0289)	 FIP= Fl
(0290)	 FI= ( -VISC • CL(T•J)/KK(IvJ) )• V(I•IvJ)
(0291)	 P(I+1*J+1)= F(I+2+J+11- .5*(FI* IP) *CX
(0292)	 ;00 CONTINUE
(0293) C
40294)	 RETURN
(0295)	 END
PROGRAM SIZE:	 PPCCEOURE - 000456	 LINKAGE - 000120	 STACK - 000022
0000 ERRORS E<EST	 >FYN-REV15933	 - -	 -----•--
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SUBROUTINE FRECKL (STABLE)

t 	 •
(0296)	 SUBROUTINE FRECKL (STABLE)
(0297) C
10298) C CHECKS FOR TFE TYPE OF INSTABILITY THAT CAUSES THE FORMATION
102991 C OF FRECKLES CR A-SEGREGATES.
(0300) C
(0301) C THE INSTABILITY OCCURS 4HEK THE FLLIC VELOCITY IS GREATLR THAN
(0302) C THE ISOTHERM VELOCITY SO THAT GCNDFITE REMELTING OCCURS*
10303) C
(0304) C	 D(T)/D(TIME) = PARTL(T)/PARTL(TIME) + V •GRAD(T) .CT. 0
(0305) C
(0306) C----------------------------------------------------------------------
(0307) C	 STABLE	 (OUTPUT) TRUE IF NO INSTABILITY DETECTEC.
(0308)	 LOGICAL STABLE
10309) C------------=--------------------------------------------------- -----
(0309) C COMMON BLOCKS	 _.	 _ ._-__.._ . _ (SEE INIT FOR COCUMENTATION
10309) C----------------------------------------------------------------------
(0310) C
(0311)	 STABLE= .TRUE.
(0312) C
(0313)	 DO 200 J=19NJ
10314)	 DO 200 I=1•NI
(0315)	 STABLE= STABLE .AND.
10316)	 .NOT.1 DTDTM # V(19I9J) 0lL) :GT. 0. ) 	 _.._ __ _
(0317)	 2nQ CONTINUE
(0318) C
(0319)	 iF (.NOT•STABLE) CALL MSG( P09 POHCALCULATION AHCRTEC - FLO6 INS1
(0320)	 •BILITY LEADING TO FRECKLE FORMATION CETECTED. 	 )
(0321) C
(0322)	 RETURN
(0323)	 END	 !
PROGRAM SIZE:	 PRCCECURE - 000154	 LINKAGE - 000040	 STACK - 300016

i	 0000 ERRORS E<FRECKL>FTN-REV1F.3l

1	 '

I

i

,.	 9



SUBROUTINE LFRAC

103241	 SUBROUTINE LFRAC	 --	 -----	 ---•	 -----
(0325) C
103261 C CALCULATES LOCAL VOLUME FRACTION LIQUID *	-
(0327) C INTEGRATE LOCAL SOLUTE REDISTRIBUTION EQUATION FROM LIGUIDUS
(0328) C TO X(I) ALONC CONSTANT V. ASSOM,itS STEADY STATE SOLUTICN.	 --^--
(0329) C
(03301 C----------------------------------------------------------------------
(0330) C COMPON BLOCKS	 ( SEE INIT FOR COCUMENTATICI
(0330) C--------------- ---------- -------------- 	 -------------------------
(03.'el)	 C
(0352) C CALCULATE FFACTION LIQUID AND.DGLDTM *	-•	 -	 ----
(0333: C
(0334)	 E= — 1 * /, (i+-EPR)
(0335) C
(0336)	 00 200 J=19NJ-
(0337)	 El= E* ( RHL(NT•J)/FHS )* ( i * + V(19NI•J1*DTOX/CTCTM )
(0338)	 GL(NI+J)= 1.
(0339)	 DGLDTM ( NI*J )= EI* (GL ( NloJ) / CL(NlgJ))* DCLDTM
(0340) C
(0341)	 DO 200 II=2+NI
(0342)	 I= NI—II+1
(0343)	 EIl= El
(0344)	 EI E* ( RHL(IgJ)/RHS )• ( 1 * + V(19I9J)*GTCX/CTCTM y
(03451	 GL(I•J)= GL(I+19J)+ ( CL(19J)/CL(I+1.J) )**( .5*(EI+CI1) )
(0346)	 DGLDTM(I,J)= El* (GL(19J)/CL(I+J))* DCLDTM 	 -	 ..
(0347)	 200 CONTINUE
(0348)	 C	 ......_._.
(0349) C CALCULATE NEW PERMEABILIAIIES*
(0350)	 C	 _..
(0351)	 CALL PERM
(0352) C
(0353)	 RETURN
(0354)	 END
PROGRAM SIZE:	 PROCEDURE - 000252	 LINKAGE - 000074	 STACK — 000020
0000 ERRORS F(<LFRAC >FTN—REV15*33
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SUBROUTINE MACSEG

(0355) SUt1R0UTINE MACSEG
$03561 C
(0357) C CALCULATE THE LOCAL AVERAGE COMPOSITION OF THE FINAL SOLID.
(035h) C STEADY STATE FOAPULATION.

V 403591 C
(0360) C -- ------------------------------------- 	 ---------------------------.	 I
(0360) C COPMON BLOCKS	 _.	 _(SEE	 INIT	 FOR	 COCUMENTAT10f.
00360) C----------------------------------------------------------------------

r	 (0361) C
(0362) 00 300	 J=19NJ
(0363) C
(0364) C	 INTEGRATE SOLID INTERFACE COMPOSITION OVER DENDRITIC GROkTH.
( 0365) C
(0366) CSI=	 0."
(03671 C
(0368) 00 200	 I=29NI
( 0369) CSI=	 CSI	 +	 EPR+.E+(GL(I*J ) *CL(19J) •GL(I-I*J ) *CL(I-19J))•
(0370) +	 (ALOG(GL(19J))—ALOG(GL(I-19J)))
(0371) 200	 CONTINUE
(0372) C	 '-

_	 (0373) C INCORPORATE ELYECTIC CGFFOSITICk

(0374) Cst
(0375) AVCS(J)=	 (RHS+CSI	 •	 RHSE+GL(1-oJ)+CE)
(037b) +	 (RHS+(1.-GL(19J))	 •	 RHSE+GL(1*J))
(0377) 300	 CONTINUE
(0378) t
(037S) RETURN
(0380) ENO
PROGRAM SIZE:	 PROCEDLRE	 - 000221	 LINKAGE	 - 000060	 STACK	 000024

I
0000 ERRGRS E<MACSEG>FTN-REV15.33
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SU3RCUTINE PERM

(0381)	 SUBROUTIhC PERM	 ------------	 -- -	 --•---•. _.-.---
(0362) C
90383) C PERMEABILITY AND POROSITY MODELS
(0384) C
(0385) C--------------------------------------------------------------------
(0385) C COMMON ^LOCKS	 (SEE INIT FOR DOCUMENTATICf
(0385) C-----------------------------------------------------------------------
(03861 C
(0387) C ISOTROPIC MODEL	 - -	 ----	 -------- ----
(0388) C
(0389)	 DO 2CO J=19NJ
(0390)	 00 2CO 1=19NI
(0391)	 KK(19J)- AMIN1( GAMMA* GL(190-29•GAMMA ) 	 - • - •-- _--
(0392)	 200 CONTINUE
(0393) C
(0394)	 RETURN
( 0395)	 END
PROGRAM SIZE	 PROCEDURE - 000067	 LINKAGE - 000040	 .TACK - C01014
0000 ERRORS E <PERM >FTN-REV15.37	 »- ----	 -•-- •-	 -
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SUBROUTINE PSETUP
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-.SUBROUTINE PSETUP 	 -,_..
10397) C
(0398) C CALCULATES COEFFICIFNTS OF PRESSURE EOUATON.	 ---
40399) C SETS UP @OUNCARY	 CONDITIONS THAT DEPEND ON SOLUTION VARIABLES*
(0400) C
40401) C ------------------------------------------------------------------- ---
(0401) C	 COMMON BLOCKS	 -	 ..•---	 ( SEE	 INIT	 FOR	 COCUMENTATIO(
(0401) C---------------------------------------------------------------------
(0402) C STATEMENT FUNCTIONS
(0403) C
(0404) SF(IP9JP )= 	KK(IP * JP)•	 RHL(IP * JP )/ VISC
40405) C
(0406) ASF(IPeJP)=	 ALOG(	 SF(IP9JP)
(0407) C

f (0408) SSF(IP * JP)=	 ALOG(	 SF(IP * JP)*	 RFL ( IP * :F)
40409) C
(0410) C----------------------------------------------------------------------
40411) C
(0412) C X-DERIVATIVE	 CONTRIBUTIONS	 --_	 ^•-----.-. -.--	 - -----	 -

'^ (0413! C
(0414) DO 250 J=19NJ
(0415) A(Us29	 J+1)=	 (	 ASF ( u9J)-ASf(I%Jl	 J/	 OX
(0416) C
(0417) 00 200 I=29NIM
(0418) A(1*I+1 * J+1)=	 (	 ASF ( I+19J) -ASF(I-19J)	 )/	 (2.*DX)
(0419) 200	 CONTINUE
(0420) C
(0421) A(19NlP9 %;+l)=	 (	 ASF ( NI9J) - ASF(NI-1*J)	 )/ DX
(0422) 2`0	 CONTINUE
(0423) C	 j
(0424) C y - DERIVATIVE	 CONTRIBUTIONS AND REMAINING 	 TEKMS
(0425) C
(0426) DO	 350	 I =19NI
(0427) A(291+192	 )_	 (	 -ASF(le3) + 4 .*ASF(192)-3.*ASF(191)	 )/	 (2**DY)
(0428) C
(0429) B(I+192	 )=	 GRAV*	 RNL(191)*
(0430) •	 (	 -BSF(193)+4.*L•SF(192)-3. • BSF(i.l)	 )/i2.*OY)	 -
(0431) *	 (	 1./SF(191)	 )*
(0432) *	 (	 (RHL(191)-P•f-S)*CGLCTM(191) 	 +	 GL(191)*CRHDTP.	 )
(0433) 8(I+192)=	 H(I+192)	 -RHL(NI*1)*GFAV*A(2e1+192)

o ( 0434) C
(0435) DO	 300	 .1=29fdJM
40436) A(29I + 19J+1 )= I t	 ASF(1 9 J+ 1)-ASF(IeJ-1)	 )/.. ( 2.*DY)
(0437) C
(0438) 8(I+19J+1)=	 GRAV*	 P.HL(Iel)•.._

`	 - (0439) *	 (	 8SF(IeJ+1)-PSF(IeJ-1)	 )/(2.*DY)	 -
(0440) •	 (	 1./SF(19J)	 )•	 _	 _._	 _
(0441) *	 (	 (RHL(19J)-RHS)*CGLD TM( IeJ) 	 +	 GL( I9u)*CRHCTM	 )
(0442) 8(I+19J+1)	 -RHL(NleJ)*GRAV*A(29I *1gJ +I)

h	 a. (0443) 300	 CONTINUE
(0444) .C-.-

i	 (0445) A(29I + leKJP )= 	(	 3.*ASF ( 19N%J)-4. * A':F(19NJ-I)+ASF ( IpNJ-2)	 )/	 (2.*C
(0446) C
(0447) 8(I+19NJP)=	 GRAV*	 RHL(19NJ)•

i	 (0448) •	 _._.	 _.,	 ..	 (	 3.*BSF(IeNJ)-4 * *L!SF(I*NJ-i)+13SF(19NJ-2)	 )1.92.•DY)
_ (0449) •	 (	 1./SF(19NJ)	 )•

(0450) •	 (	 ( RHL(19NJ) -RH£) • LGLDTM ( IeNJ)	 +	 GL(19NJ ) • DRHDTM	 )
(0451) e(I+i9NJP )= 	e(I+1*NJP)	 - PHL(NI*fJJ) *GRAV •A(29I+1*NJP)
(0452) 350	 CONTINUE	 _. ---- _ _ -	 ••---_	 _	 - -- _	 __^____
(0453) C

ORIGINAL PAGE IS
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SUBROUTINE PSETUP

404541 C EUTECTIC SHRINKAGE BOUNDARY CONDITION•-
(04551 C
40456)	 00 500 J=IINJ
40457)	 DPDXE(J)z -(RHsr-RHL4I9J))/FHL4I9J)* 4-UTDTMIUTDX) •
40458)	 (-VISCe GL(19J)/ KK(I*Jl 2
40459)	 500 CONTINUE
404601 C
(0461) C HOUNDARY CONDITIONS AT TOP AND BOTTOM
(04621 C
40463)	 00 600 IzI•ul
404641	 OPCY041)z (PHL(14191 I-RHL(Iol	 GRAV
(0465)	 DPDYL(I)= (RHL(NI#NJl-kHL(I q NJ))* GRAV
40466)	 600 CONTINUE
40467) C
(0 4168)	 RETURN
40469) C ---------------------------------------------------------------------
40470) C PROGRAMMING NOTE'S
(0471) C * A AND e ARE STORED ON THE EXTENDED MESH * SEE NOTES IN

40472) C	 SUBROUTINE PSOLVEe
(0473) C
404741	 END
PROGRAM SIZE:	 PROCEDLRE - 002021 	 LIKKAGE	 000140	 STACK - 000060
0000 ENRORS E<PSETUP>FTN-REV15*33

---------- --------
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SU©ROUTINE P$OLVE

40475)	 SUBROUTINE PSOLVE	 _ . -» ,..:_-a --.-. - 	 .»,	 -.W -- •----c
40476) C
(0477) C SOLVES 2-0 LINCAR ELLIPTIC EQUATION OF FORM 40* 0 2)P + A+(0)P + 0 =•0
(0478) C SUCCESSIVE OVERRC.LAXATION VERSION
(0479) C
40480) C-------------------------------- ----------------- ------------------
(0480) C COMMON (?LOCKS 	 .^^`_- = 	-(SCEINIT FOR-COCUMENTATID
(0460) C-----^----- ----------- ---

-------

(04811 C LOCAL DECLAPATIONS
(0482)	 LOGICAL OCONV
(0483)	 REAL LHFAx
40484) C--------------==-----------------------------------------------------

E (04951 C
(0486)	 PIT= 0l
(0487)	 POUT= I.E-3+ ADS( PC29NJPI
(0468)	 NCHK= 12
(0489)	 OMEGA= 1.375
(0490)	 OCONV= .FALSE.
(0491)	 OPTO= 0.
40492) C
(0493)	 200 PIT= PIT+1
(0494)	 TEST= 0.
( 0495)	 PDELP= DELP
(0496)	 DELP= P.
(0497) C
(0498) C UPDATE NEUMANN CONDITIONS
40439)	 C
(0500)	 00 220 I=19NI
(0501)	 P(1+I9NJ+2)= P(I+1+NJ) + 2.+CY+ DPDYL(I)
(0502)	 P(I+191)=	 P(1+193)	 - 20+DY+ DPDYO(l)
(0503)	 220. CONTINUE	 . — ....,, -..	 .»
(0504)DO 240 J=19NJ
(0505)	 Pt1+J+1)= P(3,J+I) - 20*,DXM OPDXE40
(0506)	 240 CONTINUE
(0507) C
(0508) C CALCULATE NEW P
(0509)	 C	 " ...._. _.. _.. _ ^. .__..^ - _......... 	 . ^,
(0510)	 DO 300 J=29NJP
(0511)	 DO 300 I=29NI

i	 (0512)	 OLDP= PtI•J)
(0513)	 P(I.J)= (1.-OMEGA) • P(I•J)
(0514)	 +	 +	 OMEGA+^4 ( XCF? # XCF1 + A(I4pI,J ))i I`(I+I.J)+
10515)	 +	 (XCF2-XCFI*A(I.I.J))+ P(I-1.J)+
(0516)	 +	 (YCF2+YCFI+A(29190))+ FtI.J+I)+
(0517)	 +	 (YCF2-YCF1+A(2.IvJ))• P(I.J-1)+
(0518)	 +	 CCF+DtTr%,) )

_	 (0519)	 IF t 4AUS(P(I.J)) .GT. FCUT) . AVD. (ABSCOLDP) -GT. I'CUI) .AND.
(0520)	 •	 (P(19J)•OLDP .GT. Co) )
(0521)	 *TEST= AMAXI (TEST. 	 .,..m

r 405221	 •	 2.+ A8.,;(F`(T.J)-0LDr)/ (At1S(P(1•J))+AFS(OL0P)) )
t `	 (0523)	 DELP= PELF + ADS( Pt l+J) -OLCP I	 _. s» _ ._	 _

(0524)	 300 CONTINUE
40525) C

i	 (0526) C DETERMINE OPTIMAL OMEGA
40527) C
405281	 IF (OCONI V) 60 TO 400
40529)	 IF t M0C ( PIT 9NCNK) . NE.O ) GO TC 400
(0530)	 LUFAX= CELP/ PDELP
(0531)	 IF ( LHFAX .LT- .`)9 ) CO TO 35C
40532)	 IF 4 FIT. LOO NCHK ) GO TO 400
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SUBROUTINE	 PSOLVE	 -	 .-.	 •---,... .___.__..__._-._.___

40533) OCONV= .TRUE.
40530 IF t OPTO.NF.O.	 ) OMEGA= OPTO+	 .C5•(2i-OPTO)
(0535) GO TO 400
40536) 350 POFTC= OFTC
(0537) OPTO= 2.1	 (19+	 SORT(	 1.-(LHMAX+CFEGA - 1.) • +2 	 / (LFMAX + OMEGA •• 2)	 )
(0538) OMEGA= (PTO-	 (2.-OPTC)/4.
40539) IF	 (	 POPTO.Ed.O.	 )	 f0	 TO	 400 •	 ••-- - •••- • •_.... __ __	 _._.
(0540) OCONV=	 (	 AGS(OPTO-POPTO)/	 (2.-OPTO)	 .LT. 905 )
40541) IF	 (CCONV)	 OMEGA= OPTO	 -• _._ _ ____._ ..^__ _..	 ..	 _	 _
(0542) C
40543) C
(0544) C	 TEST CONVERGENCE
t0545) C
(0546) 400 IF	 4	 TEST.LT.ESOPI	 )	 GO	 TO 500
(0547) IF	 ( PIT.LT.MAXSOR	 ) GO--70 2-00- -• ------- --- -	 -. -
40548) C
(0549) CALL MSG(	 36. 36HPRESSURE ITERATION DID NOT CONVERGE	 )
(0550) C
(0551) 500 CONTINUE
(0552) RETURN
(0553) C
(0554) C-----------------------------------------------------------------------
(0555) C PROGRAMMING NOTES	 ---	 --•-•---• -	 ----
(0556) C
40557) C	 • EXPANDED MESH	 -	 AN EXTRA POW OF COLUMN - IS ADDED	 1C EACH EDGE
(0558) C OF TFE SQUARE ARRAY	 IN ORDER	 TO FACILITATE	 IMPLEMENTATION OF
(0559) C THE NEUMANN	 HOUNCARY	 CONCITIONS.	 THE PRESSURE VALUES 	 IN THE
(0560) C FICTITICLS CELLS OUTSICE THE TRUE MESH	 ARE UPDATED AFTEP EACH
(0561) C SOR	 ITERATION.	 FOR	 AN ARRAY	 STCRED ON THE	 FXPANCEC MESH	 THE
(0562) C ELEMENT	 61TH	 INDICES	 (I+1 9 J+1)	 CCRREtiFONDS	 TC ThE	 FUNCTION
(0563) C EVALUATED	 AT	 THE	 TRUE	 r'ESH	 POINT	 ( X(I)•Y(J)).
(0564) C	 • DIRICHLET CONDITIONS	 - THE	 DIFICHLE 'T PCUNDARY CCKC171CN
(0565) C IS IMPLrMENTED BY STORING THE FUNCTION VALUE IN THE P ARRAY 	 IN
(0566) C SUBRCUTINE	 INIT.	 THE VALUES OF F ALONG THE EDGES WITH DIRICHLET
40567) C CONDITIONS ARE NOT ChANGED IN FSOLVE OR ELSEWHERE.
(0568) C	 + CONVERGENCE	 - THIS VERSION TESTS	 THE MAXIMUM; RELATIVE, CHANGE
40569) C IN PRESSURE	 AT	 INTERIOR	 POINTS.	 -•-
(0570) C
10571) ENO
PROGRAM SIZE: FROCEDURE	 -	 001017	 LINKAGE	 - 000153	 STACK	 -	 000034
0000	 ERRORS E <PSOLVE>FTN-R EV15.3]
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SUBROUTINE	 SSICON	 (	 hTRY9	 AGAIN	 )	 _	 . _.___.,..,..• _-._--	 _	 _-_- -

(0572) SUBROUTINE SSICON	 (	 NTRY•	 AGAIN	 ) •- ••-.-.	 ----_	 --	 .--._._._.___.^,

(0573) C
(0574) C CONTROLS	 ITFRATION TO STEADY STATE SOLUTION.	 -•	 -•	 -	 ---•- - ---
(0575) C

•	 (0576) C ----------------------------------------------------------------------
405771 C ARGUMENT LIST
(0578) C	 NTRY	 ( INPUT)	 --1--INITIALIZE	 ITERATION SCHERL
(0579) C	 2	 TEST CONVERGENCE	 AFTER FACN	 ITERATION.

10580) C	 AGAIN	 (OUTPUT)	 WHEN NTRY = 2 AGAIN HAS THE FOLLCWING MEAAIhC
(0581) C	 AGAIN=TRUE	 SHOULD CONTINUE	 ITERATIOKS

(0582) C	 _ . _	 ____..___AGAI%=FALSE	 CONVERGENCE-OR MAXSSI EXCEEDED
(0583) LOGICAL	 AGAIN	 s
(0584) C ------------------------------------------------------------------------ 	

a

(0584) C COMMON BLOCKS	 (SEE	 INIT FOR	 DOCUMENTATION
(0584) C -------------- ------------------ .-------------------------------------- 	 -
(0585) C LOCAL DECLARATIONS
(0586) DIMENSION	 OLOGL(1)	 -••---- •------
(0587) EQUIVALENCE	 (SCRI*OLDGL)

_.	 (0588) C------------------------------------- ----------=- --------------------
I (0589) C

(0590) C	 P:TRY=1__-.-
(0591) C	 INITIALIZATION ENTRY
(0592) C	 _	 - -•---_-..._ .._	 _.___^. _. __.— _	 __	 __....,
(0593) IF	 (NTRY.GT.1)	 GO TO 500
(0594) C
(0595) ITSSI= 1

E
.

(0596) 00	 200	 J=1*NJ	 -- ---•••--•-
(0597) DO 200	 I=1*NI
(0598) OLDGL ( 1+IJ-1)+NI )= 	 CL(I*J)
(0599) 200	 CONTINUE
(0600) ESORI=EPSSOR*10.
(0601) RETURN

j	 (0602) C
(0603) C NTRY=2

r (0604) C	 TEST CONVERGENCE
r (0605) C

(0606) 500	 AGAIN= .FALSE.
(0607) TEST= 0.

g (0608) DO 550 J=1*NJ
(0609) DO 550	 1=1*NI
(0610) IJ= 1* (J-1)*NI	 — .	 —. --^_—_ ._^___	 _ .__•.	 —,—_.
(0611) TEST= AMAX1(	 TEST•

r^ t	 (0612) +	 2.*ABS(	 (CL(I * J)-OLDGL(TJ))/(GL(I*J)+CLGGL(IJ)) 	 1	 )
(0613) 550	 CONTINUE
(0614) WRITE	 ( CRT*560)	 ITSSI • 	 F'IT * . TEST	 ..

x (0615) 560	 FORMAT(	 IX *	9HITERATION*	 I3*	 311 * 	 (*	 I3*	 18H	 PRESSURE	 CYCLES)••
m i	 (0616) •	 ISH CONVERGENCE	 TEST	 = * 1PE10.3	 )	 __...	 _	 — ._
' (0617) IF	 (TEST.LT.CPSSSI) RETURN

(0618) C
10619) C CHECK MAXIMUM NUMBER OF 	 ITERATIONS
(0620) C-

^' (0621) IF	 (ITSSI * LT.MAXSSI)	 GO	 TO 650
(0622) CALL	 MSG(40 *	4OHSTEADY	 STATE. SCLLTIOK DID. NOT. CONVIRCE 	 )	 _
(0623) RETUFN
(0624)

.
C-----

(0625) C	 INITIALIZE NEXT	 ITERATION

(0627) 650	 AGAIK= .TRUE.
(0628) ITSSI=	 17SSI+1
(0629) DO 700 J=1*NJ
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SUBROUTINE SSICON t NTRY • AGAIN )	 ___.__-	 .___,_.__.	 _.___..._..•.„

(0630)	 DO 700  I -1 9 N I	 - -- — - ---- --------	 — ----- — --
(0631)	 OLCGL(I•(J-1)•N1)= GLtI,J)

'	 (0632)	 700 CONTINUE
(0633)	 IF ( TEST .LT. 100.*EPSS S I I ESCRT= OMINlt ESORI • ` . ^EPSSOR )
(0634)	 IF ( TEST .LT. 10.•EPSSSI ) ESORI= EPSSOR 	 —
(0635)	 RETURN
40636) C

a	 40637)	 ENO
PROGRAM SIZE:	 PRCCECURE - 000572	 LINKAGE	 000077	 STACK	 100026
0000 ERRORS ECSSICON>F7N—REV15.33
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SUBROUTINE VLCTY

(0638)	 SUBROUTINE VLCTY
10639) C
(0640) C CALCULATE VELOCITY FROM DARCYS LAY	 ----	 -•	 -- -.
(0641) C
(0642) C ------------------------------------------------------------- ----------,

40642) C COMMON BLOCKS	 (SEE INIT FOS COCUMENTATICA)
(0642) C--------------------------------------- -------------------------------
(0643) C STATEMENT FUKCTION
(0644) C
(0645)	 SF(IP9JP)= -KK(IP9JP)/ (VISC*GL(IP*JF))
(0646) C
10647) C -------- -- --------- ---------------- - ------------------ ----------------.
(0648) C
(0649) C Vx
(0650) C
40651)	 DO 220 J=19NJ
(0652)	 V(1919 0% SF(19 J)* DPDXE(J)..._
40653) C
10654)	 DO 200 I=29NIh
(0655)	 V(19I9 J)= SF(T9 J)* ( P(1+29J+1)-F(T9J+1) 1/ (2.*CX)
(0656)	 200 CONTINUE	 _._ ^__..— _ _.__	 __- -----•_-._-	 _.__ .	 _-
(0657) C
(0658)	 Vt19NI9J)= SF(NI9J)* (PtNI41IJ+1)-P(NIgj+1))/DX
(0659)	 220 CONTINUE
(0660) C
40661) C VY
t0662) C	 ----- - - - - - .	 -
(0663)	 DO 320 I=19NI
(0664)	 V(29I91 )= SF(191 )* ( DPDYC(I)+(RHL(191)-RHL(NT91))*GRAV )
(0665) C
(0666)	 DO 300 J=29NJM
(0667)	 V(29I9J )c SF(19J )*
(0668)	 +	 ( (P(I+19J*2)-P(I+I9J))/(2.*DY)+ .
(0669)	 *	 (RHL(19J)-RNL(NI9J))*GRAV )
(0670)	 3CO CONTINUE
(0671) C
(0672)	 V(29I9NJ)= SF(19NJ)*.( DPDYL.(I)+tRHL(19NJ)-RHL(NI•NJ))*GRAV )
(0673)	 320 CONTINUE
(0674)  C
(0675)	 RETURN
(0676) C
40677) C----------------------------------------------------------------------
(0678) C PRCGRAMMING NOTES
(0679) C
t0680) C	 • NOTE EXTENDED MESH STORAGE OF-P - SEE-.NOTES IN PSCLVE.
(0681) C -------------------------------- ---- --------------- --- ------------ ----.
(0682)	 END
PROGRAM SIZE:	 PROCEDURE - 000604	 LINKAGE - 000104 - STACK - 000x036
0000 ERRORS E<VLCTY >F7N-REV15.33
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SUBROUTINE ADS ( SOLVNT• SOLUTE• WPCT9 ERRADB ) 	 - •-•-••	 -	 --•—

	

- (00011	 SUBROUTINE ADS ( SOLVNT• SOLUTEv - WPCT9 ERRADB I	 -- ---
(0002) C
(0003) C ACCESS ALLOY DATA BASE.	 -	 - ----
45004) C RETRIEVE LOCAL PHASE DIAGRAM• CENSITIES • VISCOSITY.
(0005) C ASSUMES DATA BASE NAS SET UP WITF NAPE OF SOLVENT FIRST,
(0006) C
(0007) C--------------------------------------------------------------------
(0008) C	 SOLVNT (INPUT)	 ALPHANUMERIC NAME OF SOLV^'NT*
(0009)-- INTEGER SOLVNT	 -	 -- —
(0010) C	 SOLUTE (INPUT)	 ALFHANUMERIC NAME OF SOLUTE*

	

(0011)	 - INTEGER SOLUTE	 - - --	 -•	 --	 -•--
(0012) C	 WPCT	 (INPUT)	 UEIGHT FERCEAT OF SOLUTE*
(0013) C	 ERRADB (OUTPUT)	 TRUE WHEN•ERROR I-AS OCCURRED IN 	 ---- -

„	 (0014) C	 ACCESSING DATA BASE OR WHEN VALLE OF

	

(0015)	 C	 __..______..-.__ WPCT• IS INVALID*
	(0016)	 LOGICAL ERRADB

(0017) C ---------- ------------------ ------- --------- - -------------- ----------^
(0017) C COMMON FLOCKS	 ( SEE INIT FOR DOCUMENTATIO('
(0017) C-----------------	 ------------------------------------------------
(0018) C LOCAL DECLARATIONS

	

(0019)	 DIMENSION NAMTRY(2)

	

(0020)	 INTEGER OUTU
(0021) C----------------- --------------------------	 -----------------
(0022) C

	

(0023)	 ERRADB= *FALSE.
	(0024)	 OUTU= CRT

	

(0025)	 IF (BATCH) OUTU= PRNT	 - --- -	 - ---• - •	 -
i 	 (0026)	 IF (BATCH) 6RITE (PRN79305)

	

(0027)	 IF (.NOT * BATCH) CALL NEWPAG 	 - -- -	 --

	

(0028)	 C
(0029) C SEARCH FOR SOLVENT-SOLUTE COMBINATION IN DATA BASE *	-
(0030) C

	

( 0031) C	 REWIND ACBU	 ***+• BUG IN PRIME REWIND *+•+•

	

(0032)	 CALL SEAPCH ( INTS ( 4) 9 6HM1.0 * 1? * .INTS ( ADBU-4) )

	

(0033)	 CALL SEARCH 4 IN7S(1)• 61-M1 * C * E ♦ INTS(ADBU-4) )	 ---

	

(0034)	 READ (ADRV9220 g END=500•ERP=540) ADBREF

	

(0035)	 200 READ (ADBU.2259ENO=4009ERR=540) NAMTRY. CLLOS.• CLPICh 	 -

	

(0036)	 READ (ADBUv2209ENO=540•ERR=540) ALREF

	

(0037)	 READ (ADeU92:0gEN0=540.ERR=S40) DCLD7 9 EPR• CE• TE	 :-

	

(0038)	 READ (AOEU ► 230vEN0=540•CRR=540) DRHDC• RHS• RHLF• PhSE

	

(0039)	 READ (AOEU92309END=54C 9 ERR=540) VISC

	

(0040)	 IF ( NAMTRY(1).NE9SGLVNT .CR * NAMTRY ( 2) *NE * SOLUTE ) GO TO 200

	

-•- (0041)	 IF ( (WPCT * LT * CLLOW) * OR * (L'FCT * GTwCLhIGH) ) GO TO 230	 --
(0042) C

	

(0043)	 220 FORMAT( 20A4
	(0044)	 225 FORMAT( A4 * 6X 9 A496X9 2E10 *4 )

	

(0045)	 230 FORMAT( F.E10 * 4 )	 -	 -_-- ---._—.___..-•-• -._ 	 _	 _
(0046) C
(0047) C ALLOY LOCATLD• DISPLAY DATA TO BE USED - IN CALCULATION.
(0048) C

	

•(0049)	 WRITE (OUTU9315) ADBREF
	(0050)	 NRITE (OUTU 02C) SOLVNT• SnLLTE• CLLCW* -CLHIGH• SOLUTE• ALREF

	

(0051)	 WRITE (OUTU9340) DCLOT• ERR• CE• TE
	(0052)	 WRITE (OUTU 9 345) DRHDC• RHS• RNLE• P.HSE

	

(0053)	 WRITE (GUTUr350) VISC	 ------	 -	 --••-	 -------
(00541 C

	

(00551	 IF (EATCH) RETURN

	

(0056) C
	 ^

	

(00571	 155 WRITE (CRT+360) 	 -------.--^

	

(0058)	 3E0 FORMAT 4 /// 18HENTER P TO PROCEED)
4
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SUBROUTINE AOB 1 SOLVNT9 SOLUTE• WPCT9 ERRAD8 )

(0059) READ (CR7 9 FMTA4)	 IRSP
(0060) IF	 IIRSP.EO.4HP	 )	 RETURN
(0061) WRITE	 (CRT9FH75)
10062) GO TO 355
10063) C
(0064) 305 FORMAT	 (IH1)
(0065) 315 FORMAT	 (//1X9	 2CHALLOY DATA SASL	 -	 9 .20A4	 )	 -
(0066) 320 FORMAT	 (//IX* 25HSOURCE OF	 INFCRMATION FOR*	 2X9	 A4.	 1H-9 A49
(0067) +	 5X9	 1PE10.39	 4h TO	 9	 1PE30.39	 LOH WT. PCT *	9	 A49
(0068) +	 /	 (4X 9	20A4)	 )
(0069) 340 FORMAT	 (111X•	 1.HPHASE DIAGRAM..	 _
(0070) •	 /1X9 45"	 TEMPERATLRF-COMPOSITION SLOPE
(0071) •	 •• -•-	 -• 3X 9 . 1PE10.Z•	 19H	 PCT SOLUTE	 /	 DEC	 Co
(0072) •	 /IX• 45"	 EQUILIBRIU' l PARTITION RATIO •
(0073) +	 3X•	 1PE10+39
(0074) +	 /1X9 45H	 EUTECTIC COMPOSITION 9
(0075) +	 3X9	 1PE10.39	 I1H PCT SOLUTES
(0076) +	 /1X9 45H	 EUTECTIC	 TLt!PERATURE •
(0077) +	 --	 .--	 3X * 	1PE10939 6H DEG Co	 --•
(0078) •	 /)
(0079) 345 FORMAT	 (//1X9	 5HDENSITIES9

i	 ( 0080) lWX• 4w	 CDt'P0S,ITIOh - Dr,1NIFT"1„ SLOPE •
(0081) +	 3X9	 IPE1C.39	 24H	 (GMI/CM+ + 3)	 /	 PCT	 SOLUTE•
( 0082) *	 /IX9 45H	 SOLIC DENSITY •
(0083) •	 3X9	 lPE10+3.	 9H	 CM/CM++39
(0084) •	 /IX9 45H	 LIQUID EUTECTIC CENSITY •
(0085) +	 3X9	 1PP10.3 9	9H	 GM/CM++39
(0086) •	 /1X9 45H	 SOLID EUTECTIC DENSITY •
80087) +	 3X9	 IPE10.3.	 9H GM/CM+•39
(0088) +	 /)
(0089) 350 FORMAT	 (//IX *	45HVISCOSITY	 - •
(0090) +	 3X9	 1PE109Z9	 12H	 GM/(CM•SEC)9
(0091) •	 /I	 _ ...	 —__.—__.. n,_----- __,.,	 - -

(0092) C
(0093) C SOLVENT-SOLUTE COMBINATION NOT IN DATA BASE FOR COMPCSITICN RANGE
(0094) C ©RACKETING 4PCT.
(0095) C FRINT	 ERROP MESSAGE AND ABORT BATCH JOB OR .RETURN CONTROL TO
(0096) C	 INTERACTIVE	 CPERATOP.
(0097) C
(0098) 400 ERRAD8= .TRUE.
(0099) WRITE	 (OUTU 9 420)	 SOLVNT 9	WPC79	 SOLUTE*	 ADOREF	 _.
(0100) 420 FO R MAT	 (	 1X9	 22H+ ++ + + UNABLE	 TO LOCATE 9	 A4 9	1FE1O.39	 2H – 9 	 A49
(0101) •	 – -•—	 14H	 IN DATA BASE.•	 –
(0102) •	 //1X9	 29H	 DATA	 BASE	 IDENTIFIER	 IS:9	 5K•	 20A49
(0103) +	 //1X9	 42H	 ALLOYS	 IN DATA BASE	 ARE LISTED BELOW:*
(0104) •	 //)
(0105) C REWIND ADBU	 ++•++	 BUG	 IN PRIME REWIND	 +••+•
40106) CALL	 SEARCH	 (	 It,TS(4)9	 6FM1.C.E•	 INTS(ACDU- 4 )	 )
(0107) CALL SEARCH	 (	 INTS(1)9	 6HM1.D.D9.IR7S(ACBU-4)	 )

!	 (0108) READ	 (AP FU92209END=5O0•ERR=540)
(0109) 430 READ (ADSU92259LND=460•ERR=540) NAMTRY• CLL06• CLHIGH
(0110) READ	 tAUPU92209END=460.ERR= t.4C)	 ALREF
( 0111) DO 435	 I R =19 3
(0112) 435 READ	 (ADPU92209ENC=4609EFR=540)

—	
(0113) WRITE	 (OLTU9440)	 AAMTRV9	 CLLC69	 CLHICh• NAMTRY(2)	

M_ (0114) 440 FORMAT	 (	 FX•	 A • •	 1H – •	 A4 9	5X9	 1PL10.3.	 4H	 TO	 •	 1PE10.39
(0115) •	 LOH WT. PCT.	 9 A4
(0116) GO TO 430
(0117) 460 RETURN

a 40118) C

..^..e^.•w.^...,-.,.+^+^.rr+*.w •.cca^acviwxa^•-r.^r. ce,essrrr ^•^rTrr^--^	 ^•._	 _	 __	 ._._	 —^-___..--^•
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SUBROUTINE ADS t SOLVNT* SOLUTE* WPCT * ERRADP )	 - -• -	 - --	 ----

- . • (01191 C ERROR IN DATA BASE SETUP. - 	 ---	 - • ---------
(01201 C
401211	 500 WRITE (OUTU*20)	 -	 --
401221	 520 FORMAT t //1X* 31H***** ALLOY DATA BASE IS EMPTY. )
(0123)	 CALL EXIT
(01241 C
401251	 540 WRITE (GUTU• 560) 	 ----• -^- -_ _._.. ,._ _» ..	 ___ _ ._
t0126)	 560 FORMAT ( //1X* 46H***** PISSIAG DATA OR FORMAT ERRCK IN DATABASE,
40127)	 CALL EXIT
(0128) C
401291	 END
PROGRAM SIZE:	 PROCEDURE - 002421	 LINKAGE - 000133	 STACK - 000030
0000 ERRORS E<ADD	 >FTN-REV15*33•-_.
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(0130)
(0131)
(0132)
(0133)
(0134)
(0135)
(0136)
(0137)
(0138)
(0139)
(0140)
(0141)
(0142)
(0143)
(0144)
(0145)
(0146)
(0147)
(0146)
(0149)
(0150)
(0151)
(0152)
(0153)
(0153)
(0153)
(0154)
(0155)
(0156)
(0157)
(0158)
(0159)
(0160)
(0161)
(0162)
(0163)
(0164)

j	 (0165)
(0166)
(0167)
(0168)
(0169)
(0170)
(0171)
(0172)
(0173)
(0174)
40175)

f ..	 (0176)
(0177)
(0178)
(0179)
(0180)
(0181)
(0182)
(0183)
(0184)
(0185)
(0186)
(0187)

........... .. ».	 .._	 ..	 _-	 .» .. _..	 --------

SUBROUTINE ADISP ( OAS * ARRAY • N19 N2 9 N39 IJE • NC• NAME )

SUDRCUTINE ADISP ( CAS• ARRAY S N19 N29 N39 IJE• NC• NAME 11. ,-.--_
C
C DISPLAYS ARRAY	 ..____..»•	 _.._._...._. __._..__	 _^
C
C-------------------------- -------------------------------------------
C ARGUMENT LIST
C
C	 DAS	 (INPUT)	 TRUE WHEN ARRAY IS TO BE DISPLAYED ON CRT
C	 SCREEN. FALSE WHEN ARRAY IS TO I^E PRINTED.

LCGICAL DAS
C	 ARRAY	 ( INPUT)	 ARRAY TO CISPLAY.

DIMENSICN AkNAY M q h''• N3I
C .	 N19N2 9 H3 (INPUT)	 DIMENSIONS CF ARRAY.
C	 N1 IS 1 FOR SCALAF ARRAYS.
C	 .2 FOR VECTOR. ARRAYS SUCH AS V. 	 ._
C	 N2 IS THEX DIMENSION.
C	 _	 N3 IS THE Y CIMENSION.
C	 IJE	 (INPUT)	 EXTENCEC FESh FLAG - SEE NOTES IN PSOLVE
C	 _ -	 0-. USUAL KESN	 _	 _.._.... _._
C	 1 EXTENDED MESH
C	 NC	 (INPUT)	 NUMBER IMF CHARACTERS IN NAME
C	 NAME	 (INPUT)	 TITLE TO DISPLAY OVER ARRAY

DIMENSION NAME (NC)
C----------------------------------------------------------------------
C COVMON BLOCKS	 -	 --	 ( SEE INIT FOR DOCUMENTATIOP
C---- -------------------------------•----------------------------_-----
C LOCAL DECLARATIONS	 --	 _. --- •. • •--

INTEGER STAR ♦ OUTU
DATA NPL 110/9	 -_... ..._ _...	 _

+	 STAR / 1H+ /
C-----------------•----------------------------------- ------- ----•-----
C

IF (DAS) OUTU= CRT
IF (.NOT.DAS) WRITE (PRN79200) 	 _.	 -.•	 __ _
IF (DAS) CALL NEWPAG
WRITE (OUTU•FMT60) TITLE.
NN= NC/NCW
IF ( NN+NCW .LT. NC ) NN= NN+1
WRITE (CLTU9220) ( NAME(IN)• IN=1 9 NN )
NLNS= 4 + (NN/20)+ 3.
IF ( NN-(NN/20) .GT. 0 ) NLNS= NLNS+ 3

C
C NDX ALLOWS FOR I -D ARRAY ( Y VARIATION ONLY).
C NBLK IS THE NUMBER OF PRINTED BLOCKS THE ARRAY WILL OCCLFY.
C NPL IS THE MAXIMUM NUMBER OF X VALUES PER LINE.
C

NOX= NI
IF ( N2.EC.1 ) NDX=
NBLK= Nl1X/NPL
IF ( NPL • NBLK .LT. NDX ) NBLK= N0LK+1

C
C LOOP THROUGH PRINTED BLOCKS..-,.-
C

DO 500 IELK=1•NBLK
IF ( (.NCT.DAS) . OR. (NLSCRN-NLNS . GT. P) ) GO TO .CO
CALL WAIT
CALL NELPAG
NLNS= 0

300 NLNS= NLNS+ 3
-• -.. -,^--..-.-mot- - ..	 .. __._ _ _ . _ ... _ .	 .. _ _._.^..



SUBROUTINE ACISP ( OAS * ARRAY• N1* N29 NS * IJE9 NC* NAME )

(01881	 IF (NOX.hE.l) NLNS= NLNS*•2 ,-- •	 --	 -	 -----
(0189)	 IL= (InLK-1) *NPL +1
(01901	 IU= MINO( IL+NPL-19 NOX 1	 .
(0191)	 IF (NOX . NE.1) WRITE ( OUTU 9 320) ( XX(I)9I = IL9IU)
(01921	 IF (h0X.F0.1) WRITE (OUTU * 325) -	 --• _.__.	 _..._...»__,_
(0193)	 WRITE ( OUTU93401 (STIR, I=IL9IL')
(0194)  C
(0195) C 61THIN EACH BLOCK * LOOP THROUGH Y FROM TOP OF INGOT TO BOTTOM*
(0196) C
(0197)	 DO 480 JJal*NJ
(0198)	 IF ( (.NOT.DAS) .OR. (NLSCRN-NLNS .GE. hl) )-GO TO 350	 -
(0199)	 CALL WAIT
(0200)	 CALL NEWPAG	 --- --	 .•--	 __ __ _	 ________—_._

(0201)	 NLNS= 0'*

(0202)	 350 NLNS= NLNS+ 1
(0203)	 J= NJ-JJ *l
(0204)	 WRITE (OUTU9420) YY(J)9 (ARRAY(19 	 I*IJr* J+IJE)• I=IL9IU)
(0205) C
(0206)	 IF (N19F091) GO TO
(02071	 NLNS= NLNS+ NI
(0208)	 00 470 IN1=29N1
(02091	 WRITE (OLTU* 440) 	 (ARRAY ( IN19I * IJE9J + IJE)9 I=IL9IU)
(0210)	 470 CONTINUE
(0211)	 WRITE (OLTU9445)
(0212) C
(0213)	 480 CONTINUE
(0214) C
(0215)	 500 CONTINUE
(0216) C
(0217)	 IF ( DAS .ANC. (NLNS.GTa0) ) CALL WAIT
(0228)	 C	 _	 _.__.._ ..-• --	 _.......... _
(0219)	 RETURN
(0220) C	 ----	 -----._.^	 __.
(0221) C --------------------------------- ------------------------------------
(0222)	 200 FORMAT (IH1)
(0223)	 220 FORMAT ( // (1X,920A4) )
(0224)	 32C FORMAT ( //1X9 7H Y/L * 9 50X9 14H(X-XE)/(XL-XE)9
(0225)	 +	 /1X* 7H	 *9 10(lX90FF5.295X) )
(0226)	 325 FORMAT ( /1X9 7H Y/L *•)-
(0227)	 340 FORMAT (	 1)(9 7H *	 ** 10(3X*A197X) )
(0228)	 420 FORMAT (	 1X9 0FF5.2 9 2H.*9 10(1Xv1PE10.3)-)	 -••
(0229)	 440 FORMAT (	 1X*	 7H	 *9 10(1X91PE10.3) )
(0230)	 445 FORMAT
(0231)	 END
PROGRAM SIZE:	 PROCEDURE - 001206	 LINKAGE	 000124	 STACK - 000046
0000 ERRORS E<AOISF >FTN-REV15.33

i
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SUBROUTINE BATCHI (FIRST)

(02321	 SUBROUTINE BATCHI ( FIRSTf	 ..__ ____._•_______.-» •• ---.-•»-_»----

(02331 C
(0234) C READS EATCH INPUT CARDS.
(0235) C FRINTS INPUT VALUES.
(02361 C CHECKS FOR INFUT ERRCRS (FULL SCAN BEFORE ABORT). 	 »
(0237) C TERMINATES JOB NORMALLY IF NC NE` INPUT CASE.
(0238) C
(0239) C----------------------------------------------------------------------
(0240) C	 FIRST	 ( INPUT)	 TRUE FOR FIRST CASE ONLY.
(02411	 LOGICAL FIRST

C
(0242) C-------------------------------------------------------------a---------

t (0242) C COPMON FLOCKS (SEE INIT FOR COCUMENTATIO(
(02421 C------------------------- ---- ---- -----------• ---------	 ------

i	 (02431 C LOCAL DECLAFATIONS
(0244)	 LOGICAL ERROF• ERRADB .•. 	 ----._- -- • - -•----••___._ _..__	 _.	 ___ _.

I	 (0245)	 INTEGER EFMT (15)
(0246) C---------------------------- 	 ---------------------------------------

(0247) C
(0248)	 ERROR= .FALSE.

	

:.	 (0249)	 IF (FIRST) CALL SETI-OL( EFMT• 60. 60H(IX950H ••••• FCkMAT ERROR-DI
4	 40250)	 • ECTEO WHILE READING NEXT ITEP 1 )

40251) C
40252) C READ CASE NAME
(0253) C
(0254)	 200 READ ( CAPD 9 210*FND=1200) ( TITLE ( ITs2) 9 IT=1.20)
::255)	 ERROR= .FALSE.
(0256)	 210 FORMAT (20A4)	 -

(0258) C PRINT PROGRAM IDENTIFICA71CN PAGE
40259) C
(0260)	 WRITE (PRNT#220) MODEL
40261)	 220 FORMAT ( 1H1• 25HMATERIALS PROCESSING IN SPACES
40262)	 •	 // 1X9 35HMACROSEGREGATION IN A CASTING INGOTS
(0263)	 +	 111X• SHMOCEL• I39
402:64)	 •	 1 1X• 44H • UNIDIRLCTIC14AL SOLIDIFICATION OF A BINARY*
(0265)	 •	 6H ALLOY*
(0266)	 +	 /1X9,24H • STEADY STATE SOLLTICN9
( 0267)	 •	 11Xq 43H • PLANAR ISOTHERMS • RECTANGULAR PUSHY ZONES

	

L,	
(0268)	 •	 /lX• 26H • TEMPERATURE FIELD INPUT•

	

`	 ( 0269)	 •	 11X• 31H + NO CONVECTJONi IN BULK LIQUID•
( 0270)	 •	 1 1X9 40H • ISOTROPIC .PERMEA B ILITY K= GAMMA • GL••29

	

[[a,	 (0272) C
(0273) C READ ALLOY
(0274)	 C	 _ _.._	 ...	 _ _,....._....._—_ _.. 	 _	 _.._....
(0275)	 READ (CAR0.FMTA49FND=1100) ALNRM(1)
(0276)	 READ (CARD 9FMTA4•ERR=250.Efl034100) ALNAM(2)

i	 (0277)	 READ (CARD•+•ERH=2509END=1100) •CL O
(0278)	 GO TO 3C0	 _ __._ „., 4	 _ „ ... _	 __ _.	 _--• ---_--._
(0279)	 250 6R17E (PRNT,EFMT)

i	 (0280)	 ERROR= .TPUE.
(0281) C
(0282) C SET UP CASE TITLE BLOCK.

j	 10283) C	r	
40284)	 300 ENCODE ( PO• TIFMT ♦ TITLE ) ALNAM ( 1)• CLO • ALNAM (2)9 MCCEL.-..-

a	 (0285)	 CALL TIMESA( TITLF(1491) )
(0286)	 CALL DATE_SA( TITLE(1791)
(0287)	 WRITE ( FRNT • FMTAO) TITLE
(G2881 C	 —• --•— —_---	 _ +--_.__ ^_.
40289) C GET ALLOY INFORMATION FRCM DATA BASE.
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SUBROUTINE  DATCHI (FIRST)	 -- —••-	 -- -------	 -----

(0290) C
t02911	 CALL ADP ( ALNAM(1)• ALNAM(2)9 CL09. ERRADB )
(0292)	 ERROR FRROR.OR.ERRACB	 -•	 --
(0293) C
(0294) C READ AND PRINT REMAINING. IKPLT PARAMETERS.
(0295) C LOOPS THROUGH DATA IN ORCER DEFINED DY KEYS IN IKCOy.
(0296) C SCRNS ALL INPUT• CHECKING FOR FORMAT ERRORS AND FOR PAFAMETER
(0297) C HOUND VIOLATIONS.
(0298) C
(0299)	 WRITE (PPKT9505)
(0300)	 WRITE (PRNT•FMTRO) TITLE--
(0301)	 WRITE (PRNT9510)
(0302)	 505 FORMAT,(IH1)	 ------	 ----	 ---•-	 —
(0303)	 510 FORMAT ( /1X9 IDHCASE INPUT• // )

(0305)	 1PGPH= 0
(0306)	 520	 IPGPH= IPGPH+1	 —• _	 _._..	 _
(0307)	 IF ( KEYS(1•IPGPH) 9f.0. 0 ) GO TO 1000
(0308)	 WRITE (PRKTsFMT80)-(PGHCR(IP91PGPH)91P=1.20)
(0309)	 ITEM= 0
(031C)	 530'	 ITEM= ITEM+i	 -	 -•--• -••-
(0311)	 KEY= KEYS( ITEM• IPGPH )
(0312)	 IF ( KEY .EO. 0 J GO TO 52C	 -
(0313)	 IF ( TYPE(KEY) .EO. 2 ) 60 TO 555
(0314)	 C	 —...._ __ ._ _.-.... _ ._._.... ^. .
(0315) C	 ••* INPUT INTEGER VALUE ••+
(0316)	 READ (CARDS*9ERR=540•EKC=1100) IVLU(19KEY)
(0317)	 IF ( (IVLU(19KEY).GE.IVLLf2vXEY)) oAKO.
(0318)	 +	 (IVLU(l9KEY).LE.IVLL(3•KEY)) 1, GO TO 550)
(0319)	 WRITE (PRNT91FMT4) IVLL(29KEY)• IVLV(9KEY)
(0320)	 ERROR= .TRUE.	 --- --•-	 -•----_. ._.
(0321)	 GO TO 550
(0322)	 540	 WRITE (PRNT,EFMT) -•-•--
(0323)	 ERROR= .TRUE.
(0324)	 550	 WRITE (PRN79IFNTI) ITEM• (LN(ILNvKFY)rILN=1gNLN)9
(0325)	 *	 IVLL(lioKEY)• (LU(ILU9KEY)9ILU=I9NL0
(0326)	 GO TO 530
(0327) C
(0328)	 C	 +•+ INPUT REAL VALUE. •+• 	 --	 -..
(0329)	 555	 READ (CAR(]r*9LRR=5f09END=1100) RVLU(1sKEY)
(0330)	 IF ( (RVLU(19KEY).GE.RVLL(2gKEY)) .AND.

i	 (0331)	 •	 (RVLU(19KEY).LE.RVLi.I(3tKEY)) ) CO TO 570
(0332)	 WRITE (PRNToRiFT4) RVLL(2-PKEY)9 RVLU(30KEY)
(0333)	 ERROR= .TFUE.
(0334)	 GO TO 570	 ------ --	 —
(0335)	 560	 WRITE (PRNTpEFMT)
(0336)	 ERROR= .TRUE.
(0337)	 570	 WRITE (PRNTgRFMT1) ITEP9 (LN(ILNgKEY),ILN=IgNLN).
(0338)	 *	 -	 RVLU(19KEY)• (LU(ILU9KEY)9ILU=I9NLU)
(0339)	 GO TO 530
(0340) C
(0341) C TERMINATE JOB OR RETURN TO INCON.
(0342) C
(0343)	 1000 IF (.NOT.EP,ROR) RETURN
(0344) C
(0345)	 WRITE (PRKT91020)

•	 (0346)	 1020 FORMAT ( //3X 9 43H*•*+ • SCAN OF INPUT FOR THIS CASE COMPLETE.*
(0347)	 •	 /1X+ 45H	 CASE ABORTED DUE TO ERRORS NOTED ABOVE. !
( 0348)	 GO TO 200
(0349) C

OR	
L PAGE IS

OF POOR QUALITy
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SUBROUTINE BATCHI (FIRST)

10350E	 1100 WRITE 1PRNT911201
(0351)	 1120 FORMAT 1 // IX• 45H **** * RUN ABCRTEO CUE TO MISSING INPUT CARDS. I
103521	 CALL EXIT	 ..._. •. --.._ .. _. ..___ _.__ _	 __ ^_ __.,
(0353) C
(03541	 1200 IF ( FIRST .ANO. .NOT.FRROR ) GO TO 1300	 -•-•	 --_
40355)	 IF (.NOT.ERPOR) WRITE (PRNT9122C)
(0356)	 1220 FORMAT 1 //1X9 24H***** NORMAL TERMINATION) 	 - -.
(0357)	 CALL EXIT
(0358) C
(0359)	 END
PROGRAM SIZE:	 PROCEDURE - 002144	 LINKAGE.- - 000225 _. STACK - 000020
0000 ERRORS [<BATCHI>FTN-REV15.3]

I
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SUBROUTINE	 IACT1	 ( FIRST)	 - •-	 -^ -- •----	 - •^_^	 --	 -•_•----	 --

•	 (0360) SUBROUTINE	 IACT1	 (FIRST)	 -	 ----------	 - -----------	 -	 -- --
(0361) C
(0362) C	 CONTROLS	 INTERACTIVE	 INPUT.	 -----	 •••
(0363) C
(0364) C----------------------------------------------------------------------

'	 (0365) C	 FIRST	 ( INPUT)	 TRUE	 FOP	 FIRST	 CASE ONLY.
(0366) LCGICAL	 FIRST	 -	 -	 -••	 -	 -

• (0367) C ---------- - -----------------------------------------------------------
j	 (0367) C	 COMMON BLOCKS	 •----	 ( $EE	 [NIT FOR COCUMENTATICh

(0367) C------------------ --------- ---------------------------•--------------
(0368) C	 LOCAL	 DECLAF ATIONS	 ...•- -_	 ----	 .»--...	 -	 _	 ..	 .,_,

* (0369) LOGICAL ERRADR
(03701 DIMENSION	 IRSP(1)	 -• _-•	 -^-- ---_ _ -.,.	 ...	 __	 _	 ..
(0371) C-----------------------------•------------------------------------ `_--R

4

R	 (0372) G	 __.	 _._,.	 _.._	 _	 _.•_	 -

{ (0373) C	 INITIALIZE TERMINAL CONTROL	 SYSTEM.
} (0374) C

(0375) IF	 (.NOT.FIRST)	 GO TO	 200
40370 CALL	 INITT(1200)

w (0377) CALL	 TERP(3.1024)
(0378) CALL	 CHRSIZ(4)	 -	 --••-^•
(0379) c

I (0380) C PUT PROGRAM 10 PAGE ON SCREEN*
s w (0381) C

(0382) WRITE	 (CRT•INU)	 MODEL	 --	 - -
;f (0383) ISO	 FORMAT	 t	 1Xv	 2'JiMATERIALS	 PROCESSING IN SPACE•

k (0384) +	 //IX ♦ 	 3bHMACROSEGREGATION	 IN	 A CASTING	 INGOT•
` (0385) +	 //1X•	 5HMOVEL•	 I39

Z (0386) +	 /1X9	 44H +	 LNIDIRECTICNAL SCLICIFICATION	 OF	 A	 BINARY•

1 I	 (0387) +	 6H ALLOY•
(0388) +	 1199 24H	 •	 STFADY	 STATE	 SOLUTICK•
(0389) +	 /1X9 43H	 •	 PLANAR,	 ISOTHERMS•	 FECTAKOULAR	 FLSITY	 ZONE•
(0390) •	 /1X9	 26H	 +	 TEMPERATURE	 FIELD INPUT.
(0391) +	 /1X9	 31H	 +	 NO	 CONVECTION	 IN	 13ULK	 LICUIL19
(0392) +	 /IX,	 40H •	 ISOTROPIC PERMEABILITY	 K= GAMMA,CL•+29
(0393) +	 /7
(0394) cw.
(0395) C GET CASE TITLE

i (0396) C
(0397) 200	 IF	 (.NOT.FIRST)	 CALL	 NEWPAG
(0398) WRITE	 (CRT.210)
(0399) 210	 FORMAT	 (	 //// 1PHENTER	 CASE	 TITLE	 (UP TO 80	 CHARACTERS)•
(0400) •	 /	 80(1H.)

1	 (0401) READ	 (CRT9220)	 (TITLE(1T92)•1T=1.20)
(0402) 220	 FORMAT	 (20A4)	 - _	 --,•.-	 -<	 -	 -

A
s

(0403) C
(0404) C	 ALLOY	 INPUT	 .__-•__^._,	 ^._	 _	 -_„<..	 .,:.
(0405) c
(0406) 300	 CALL NEWPAG
(0407) 305	 WRITE	 (CRT 9 310)	 ALNAF(1)•^ALNAM(2)i	 CLO<
(0408) 310	 FC ! MAT	 l// !ihALLOY•
(0409) •	 // 5X9	 AHSOLVEVT:• 2X9	 A49
(0410) +	 /	 5X9	 RHSOLLTE:	 •	 2X9	 A4.	 17H	 WEIGHT	 PERCENT:•	 1PE10.
(0411) WRITE	 (CRT93201
(0412) 320	 FORMAT	 (/	 26HENTER	 A TO CHANGE	 ALLOY OR *	-- - -	 -	 --	 ---
(0413) •	 19H	 P TO PROCEED.	 )
(0414) IRSF(1)=	 4H

(0415) 321	 READ	 (CRT9FNTA4•ERR=322)	 IRSP
(0416) IF	 (	 IRSF(I)	 oFGo	 4UF	 )	 GO .TO	 400	 ....-.	 _.__.	 __-.-
(0417) IF	 (	 IRSF(1)	 .LO.	 4HA	 )	 GC	 IC	 325
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	 'nsa, a,'SMnn̂nnE 	 SUBROUTINE IACTI ( FIRST)

•

40418)	 322 WRITE (CRT•FMT5)
40419)	 GO TO 321
40420)	 325 WRITE (CRT9330)
tO421)	 330 FORMAT 4	 AVHo•.sEP'TEP SOLVENT (UP TO 4 CHARACTERS) )

A	 (0422)	 READ (CfilvFMTA4) ALKAM(1) 	 --	 y
(0423)	 WRITE 4CRT•340)
(0424)	 340 FORMAT l	 37H9••.ENTER SOLUTE tLP 70.4 CHARACTERS)

%	 (0425)	 READ (Cf!T.FMTA4) ALKAM(2)
40426)	 345 WRITE ( CAT9350)
(0427)	 350 FORMAT 4	 PDHk:NYCR WEIGHT PERCENT !
10428)	 READ (CRT.+9ERR=360) CLO
(0429)	 GO TO 400
(0430)	 360 WRITE(CRT.FM75)	 -	 » . »« _.-».-	 - » .----.- ,.---	 »_ -	 --•
40431)	 GO TO 315
40432)	 C
40433) C GET ALLOY INFORMATION FROM DATA BASE•

"	
40434)	 G
40435)	 400 CALL ADO t ALNAM ( 1)• ALNAM ( 2)9 CLO• ERRADS )
40436)	 IF (ERRAOH) 60 TO 305

a	 (0437)	 G
"'	 (0438)	 C SET UP CASE TITLE	 ,..	 -».	 ^...

t0439) C
(0440)	 ENCODE ( 80• TIFMT• TITLE ) ALNAM(1)• CLO• ALNAM(2)• MCDEL
(0441)	 CALL TIVESA4 TITLE(1491) )
(0442)	 CALL DATESA( TITLEt17v1!
40443) C
(0444) C LOOP THROUGH INPUT SELECTION PAGES.1
40445) C EACH PAGE IS A SEPARATE CISPLAY• VARIABLES 1NCLUCED IN EACH PAGE
40446) C ARE DETERMINED RY ARRAY KEYS SCT OF IN IACON. A ZFRC IN KEYS
(0447) C INDICATES THE END OF LIST FOR THE PAGE. A ZERO IN KEYF(I•IFAGEI	

j

40448) C INDICATES THE END OF PAGES.
(0449) C LN 'AND LU ARE VARIABLE-NAME: AND VARIABLE-UNITS LABELS•

1	 (0450) C (1/11)VLU( 19293 9 KEY) ARE THE VALUE , v LOWER BOUND • AND UPPER 13DUND•
(0451) C RESPECTIVELY OF INPUT VARIABLE NUMUER KCY.	 r
(0452)	 C

!	 j	 (0453)	 I:'^AGE	 Q
!	 (0454)	 600	 IPAGE = IVAGE41

40455)	 IF ( KEYS(19IPAGE) •E0. 0 z1 GO TO 800
40456)	 610	 CALL NEVPAG

j	 104571	 WRITE (CRToFMT80) TITLEio (PCHDR (IP9IPAG E)91P=Iv2n )

I	 (0458)	 1TEM=O	 ». s ,.__	 .
R (0459)	 620	 ITEM= ITEM+1
t	 i	 40460)	 KEY= KEYS( ITCF9IFAGF,)	 T._._._..^.._,_........ 	 >»....	 »^-.

(0461)	 IF (KEY.E0•0) CO TC 630
(046:)	 IF ( TYPE(KCY) * CO. 1 )
(04631	 +	 WRITE (CRT.IFMT1) ITEM. (LN(ILN•KEY)•ILN=IvhLN)•
(0464)	 •	 IVLU(lgKi,Y)• tLU(ILU9KEY)•ILL=19NLU)
(0465)	 IF 4 TYPC(KEY) •CQe 2 1
(0466)	 +	 WRITE ICRTqoRFF1Tl) ITEM+ (LN(ILN.KEY)91LN=l%NLN)•
(0467)	 +	 RVLU(I*KFY)• (LU(ILU•KEY)vILU»'IvNLU)
(0408)	 GO 10 620
(0469) C
(0470)	 630	 WRITE tCRT9640)
(0471)	 640	 FORMAT 4 /// 31HENTER ITEM NUMBI R TO CHANGE ♦ OR
(0472)	 •	 / 29H	 P.	 -TO PR OCE ED * !	 ..,_._..t ..., .
(0473)	 IRSP(I)= 4H
(0474)	 READ (CRT.FMTA4•ERR=6!0) IRSF
40475)	 IF (I'RSF(l).FO.4HF	 ) CC TC OVO
(0476)	 IF (IRSP41)-LG.4H	 ) 60 TC 650
(0477)	 DECODE ( NCW• 49 IRSP• ERR=0, 0 ) ITEMC

t
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SUBROUTINE IACTI (FIRST)	 --» •- --------- -- ----	 - - —	 -

(0478)	 IF ( (ITEMC.LT.ITEM) . ANC. (ITEMC .GT.0) ) GO TO 655	 -- -•---
(0479)	 650	 WRITE (CRT*FPtT5)
(0480)	 GO TO 630
(0481) C
(0482)	 6_5	 KEY= KEYS(ITEMC*IPAGE)	 -------•----------	 - --	 -•-
(0483)	 IF.( TYFE(KEY) .EC. 2 ) GO TO 680
(0484)	 660	 WRITE (CRT * FP72) (LN(ILN•KEY) •ILN=1•r •LN) - -	 - -••_.. _
(0485)	 READ (CRTv ► 9ERF=[70) IVLU(19KE.Y)
(0486)	 IF ( (IVLL(1•KEY).GF.IVLU(29KEY)) .AND. 	 ---- - -
(0487)	 •	 (IVLU(19KEY).LE9iVLU(!9KEY)) ) GO TO '610
(0488)	 WRITE ( CkTgIFMT4) IVLL ( 2•KEY), IVLU ( 39KEY) ••	 -	 -	 --•
(0489)	 GO TO 660
(0490)	 670	 WRITF, (CRToFMT5)	 ------•_.___—.^-_.____..^. 	 _.____ -_ _
(0491)	 GO TO 660
( 0492) C
(0493)	 680	 WRITE (CRToFNT2) (LR(ILN,KEY)•ILN=IvNLN)
(0494)	 READ (CRT•*vERR=E9G) RVLV!I9 KEY)	 -
(0495)	 IF ( (RVLU(1gKEY)9GE.RVLU(2%KEY)) .AVD9
(0496)	 +	 (RVLU(19KEY).LE.RVLU(3gKEY)) ) GO TO 61v	 -	 --
(0497)	 WRITE (CRT#RFMT4) RVLU(29KEY,)9P,VLL(39KEY)
(049P)	 GO TO 660
(0499)	 690	 WRITE (CRT9FMT5)
(0500)	 GO TO 680	 _ _ .._-..._ _._. --- -•---.--.__-. _
(0501) C
(0502) C PUT MESSAGE ON SCREEN DURING-COMFUTATION. 	 -•• --•
(0503) C
(0504)	 800 CALL NEWPAG
(0505)	 WRITE (CRT9810) TITLE
(0506)	 810 FORMAT ( 32HCALCULATION IN PROGRESS FOR CASE•
(0507)	 +	 /// 2(20A4/) // )
(0508) C
(0509)	 RETURN
(0510)	 ENO	 ... ^_____ ---•	 _ -...

i	 PROGRAM SIZE:	 PROCEDURE - 002622	 LINKAGE - 000204	 STACK - 000020
0000 ERRORS E<IACTI >FTN-FEV15 * 33	 -•-• -- ---- ----•-	 --
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SUbRCUTINE IhCON (FIRST)

(0511)	 SUBROUTINE INCON (FIRST)
(0512) C
CO513$ C INPUT CONTROLLER
(0514) C
(0515) C -----------------------------------------------------------------------
(0516) c	 FIRST	 (INPUT)	 TRUE FOR FIRST CASE ONLY.

(0517)	 LOGICAL FIRST
(0518) C -----------------------------------------------------------------------
405181 C COMMON BLOCKS	 (SEE I h IT FOR COCUMEN T AT I ON)
(0516) C --------------- m---m ------------- m ------------ --------------------------
(0519) C INITIALIZE KEYS TO INPUT ARRAYS 	 I -- 1.

(0520) C KEYS(11•12) IS THE INDEX OF THE 12 ST ITEM ON PAGE OR FARAGFAPH 12*
(0521) C ZERO IS AN ENC —OF mLIST INDICATOR FOR BOTH ROWS- AND COLU11-%So

(0522) C
(0523)	 DATA KEYS / It 29 3• 4• 21 •.0••	 -
(0524)	 59 2400•
(0525)	 filp 79 so 99 1140 129 1900•
(0526)	 •	 25*09 25*0 /
(0527) C---------------------------------------- ------ -------------- 	 ---
(0528) C
(0529) C SET UP STANDARD CASE AND BOUNDS	 FIRST CASE ONLY
(0530) C ALSO SETS UP LABELS FOR EOTH BATCH AND INTERACTIVE DISPLAYS.
(0531) C
(0532)	 IF ( * NOT * FIPST) GO TC 200
(0533)	 NLN= 10
(0534)	 NLU= 5
(0535)	 ALNAM(l)= 411AL
(0536)	 ALNAMW= 4HCU
(0537)	 CL0= 4.5
(0538)	 TYPE(1) z 2
(0539)	 CALL SETHOLf LN(191)9 40•
(0540)	 40HMUSHY ZONE WID7i-
(0541)	 CALL SFTHOL( LU(191) 9 20• -20H(CF)
(0542)	 RVLU(Iq 1)= 59
(0543)	 RVLU(2• 1)= C.
(0544)	 RVLU(39 1)= RINF
(0545)	 TyrE(2)= 2
(0546)	 CALL SEThOL( LN(192)9 40•
(0547)	 •	 4CHMUSHY ZONE HEICHT
(0548)	 CALL SFTHOL( LU(192)• 20 9 20F(CP)
(0549)	 RVLU(I• 2)= 10.
(0550)	 RVLU(29 2)= Do
(0551)	 RVLU(39 2)= RINF
(0552)	 TYPE(3)z 2
(0553)	 CALL SETI-OL( LN(1%3)• 409
(0554)	 ACHCOOLING RATE
(05551	 CALL SETHOL( LU(1*3)• 209 20F(EEG C/SEC).
(0556)	 RVLU(I• 3)= .396
(0557)	 RVLU(2• 3)= Do
(0558)	 RVLU(39 2)= RIWF
(0559)	 TYPL(4)= 2
(0560)	 CALL S[77t01.( LN(194)• 40•
(0561)	 40HGRAVITATIONAL FORCE
(0562)	 CALL SFTHOL( LU(1 9 4) 9 20s 20F(C)
(05631	 RVLU(l ♦ 4)= I*
(0564)	 RVLU(29 4)= 09
(0565)	 RVLU(3• 4)= RINF
(0566)	 TYPE(5)= 2
(0567)	 CALL SETFOL( LN(195)• 4C•
(0568)	 •	 40HGAMMA
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. YNCON + (FIRST)	 -.._SUBROUTINE -—... —•—.--- ••..y.•—____^_.._.._._

_ _^

LU(195)*	 209	 2CH(CM ** ?) , -„ , —•-
t0569) CALL SETHOL4 i)	

_-

40570) RVLU(19	 `_)= F.E-7
10571) RVLU(29	 5)= 0.
(0572) RVLU(39	 5)= RINF
40573) TYPE(6)=	 1 w	

_ --•-

(0574) CALL SETHOL( LN(196)9	 409
40575) * 4GHNUMPER OF hORI2ONTAL MESH POINTS 	 -) -	 -
(0576) CALL SETHOL( LU(196)9	 20.	 20H	 )
40577) IVLU(19	 E)= 20	 -	 ------.---- ---____	 _.-.	 _--
40578) IVLU129	 6)= 10
40579) IVLU ( 39	 6)= IOIM	 --•--_.___	 _.._—_ _ .,_..._	 __.-.__	 ..___
(0580) TYPEt7)' 1
40581) CALL SETHOL( LN(197)9	 409 
(0582) + 40HNUMVER OF VERTICAL MESH POINTS 	 )
(0383) CALL SETHOL( LU(197)9	 209	 20H - •••-	 -•--•--••---	 )	 -	 -- •	 -

f (0584) IVLU(19	 7)= 20
40585) IVLU(29	 7)= 10
(0586) IVLU(39	 7)= JDIM

` 40587) TYPE(S)=	 1
(0588) CALL SETHOL( LN(198)9	 409
(0589) • • 40HMAXIMUM NUPGER	 CF PRESSURE	 ITERATIONS	 )

(0590) CALL SETHOL( LU(198)9	 209	 ?OF	 )
40591) IVLU(19	 3)= 500	 __..___--	 -.._._..__.	 -•-_-.-_-.
(0592) IVLU(29	 8)= 1i 10593) IVLU(39	 6)= 2000
tO594) TYPE(9)= 2

t 40595) CALL SEThOL( LN(19 q )*	 409	 - -	 -
(0596) • 40HPRESSURE CONVERGENCE CRITERION 	 )
(0597) CALL SETHOL( LU(199)9	 209	 201'••	 --	 )
(0598) RVLU(1*	 9)= 1.E-5
(0599) RVLU(29	 5)= 0.
(0600) RVLU(39	 5)_ RINF
t0601) TYPE(11 )=	 1 - - •.-• . ____	 _.____. _._
(0602) CALL SETFOL( LN(1911)9	 409
(0603) + 40HMAX	 NUlMbER	 OF STEADY-STATE	 ITERATIONS	 )
t06O4) CALL SETHOL( LU(1911)9	 209	 20F	 )
(0605) IVLU(1911)= 40
(0606) IVLU(2911)= 1
(0607) IVLU(3911)= 500
(0608) TYPEtl2)= 2
(0609) CALL SETFOL( LN(1912)9	 409	 -	 :-
(0610) • 40PSTEACY -STATE CONVERGENCE CRITERION 	 )

d (0611) CALL	 SETHOL( LUt1912) 9 	209	 20H -	 - .- ---_--- - -•	 I	 -
(0612) RVLU(1912)= 1.E-4
(0613) RVLU(2912)= 5.*FRCSN
40614) RVLU(3912)= RINF
(0615) C
(0616) C SET UP PAGE/PARAGRAPH TITLES AND 110 FORMATS
(0617) C
(0618) CALL SETFOL( PGHCR(191)9	 809	 83HSOLICIFICATION P ROCESS PARAFETrPS
40619) 1	 -	 -	 ..	 __	 .	 ...	 ___	 '	 )
(0620) CALL SETHOL( PGHDR(192)9	 809	 80HFERREARILITY	 MOCEL	 FARAMETEFS
(0621) + _ _.. _-___	 _	 _	 )
tO622) CALL SETHOL( PGHDR(193)9	 809 80HNUMERICAL	 METHODS CCNTROL PARAPFT
(0623) *RS -	 _.	 ..	 -_-.	 -I -I

i	 (0624) CALL SFTHOL( IFNT1940940H(	 1X9	 129	 5X9	 1OA4 * 	110 9 	5X9	 5A4	 )
(0625) CALL SE,TFOL( RFM'T1 9 4094DHt	 1X9	 129	 °_X9	 1CA49	 IPE10939	 5X * 	5A4	 )
10626) CALL SETHOLt FP'T292092CH(	 7H	 ENTER	 9	 10A4	 )	 )
(0627) CALL	 SETHOL( IFFT4 9 	729	 72F(	 1X * 	42H*****	 INPUT	 ERROR 9 	VALUE MUST
1062" '--,!LIE	 IN RANGE9 I109	 3H	 T0 9	110	 )	 I

i
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`	 SUBROUTINE INCON	 (FIRST)

(0629) CALL SETfOL(	 RFMT4 * 	80 * 80H(	 1X * 42H *****	 INPUT ERROR ♦ VALUE MUST
(0630) * LIf	 IN FANOF•	 1FE10 * 3*	 3H TO * 	1FE10 * :	 )	 )
(0631) CALL SEThOL(	 FMT5 *	26 *	28P(	 22H***** INVALID RESPONSE) 	 )	

-

(0632) CALL	 SETHCL(	 FM780*	 12*	 121-(	 /1X*	 2004)	 )
(0633) CALL	 SETHOL( FM,TA4 * 	8 *	 8H(	 A4	 )	 )	 -•-^•.- -
(0634) CALL	 SETHOL(	 TIFMT*	 64 * 	64H(	 A4 * 	OPF8 * 4* 4X*	 A4 * 	4X9	 20HSOLICIFIC
(0635) * TION MODEL*	 I3 * 	33X	 )	 _)
(0636) C
(0637) C GET BATC1- INPUt
(0638) C
(0639) 200	 IF	 (BATCH)	 CALL	 BATCHI(FIRST)..,.,.
(0640) C
(0641) C GET INTERACTIVE	 INPUT 	 3
(0642) C
(0643) IF	 ( *NOTeRATCH)	 CALL	 IACTI(FIRST)	 ----	 -,--	 j
(0644) C

1	 (0645) C EXTRACT VALUES FROM INPUT ARRAY AND CONVERT TO 	 INTERNAL	 LN1TS	 (CGS)*
1	 (0646) C

(0647)
{

DXM= RVLU(1*1)
(0648) DYM=	 RVLU(1*2)
(0649) OTDTM= -RVLU(1*3)
(0650) GFORCE= RVLU(1*4)
(0651) GRAV= GFORCE*960.66
(0652) GAMMA= RVLU(1*5)
(0653) NI=	 IVLU(1*6)
(0654) NJ=	 IVLU(1*7)
(0655) MAXSOR=	 IVLU(1 * R)	 —• -__.,_.	 _..	 .__
(0656) EPSSOR=	 RVLU(1*`°)
(0657) OMEGA= PYLU(1*1C)
(0658) MAXSSI=	 IVLU(1*11)

Q J	 (0659) EP.SSSI= RVLU(1*12)	 -..•.. —	 ----- --	 _ .-••
(0660) C

f! (0661) RETURN
(0662) END
PROGRAM SIZE: FRCCEDURE	 - CO2314	 LINKAGE - 000342	 STACK	 -	 000016

I

0000 ERRORS C<1NCON >F7N-REV15*33
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SUBROUTINE MSG ( NCH• MESSGE )

40663)	 SUBROUTINE MSG 4 NCH• MESSGE ) —•---	 —	 ---	 ----
40664) C
40665) C DISPLAYS MESSAGE ON FRINTED CUTPLT CR CRT *	-.•	 —
40666) C
40667) C ----------------------------------------------------------------------
t066R) C	 NCH	 ( INPUT)	 NUMBER OF CHARACTERS IN MESSAGE.
(0669) C	 MESSGE ( INPUT)	 MESSAGE TO DISPLAY.	 -	 --	 -	 -
(0670)	 DIMENSION MESSGE(NCH)
406711 C-----------------------------------------------------------------------
t0671) C COMMON BLOCKS	 ( SEE INIT FOP COCUMENTA7I0h,
40671) C-----------------------------------------------------------------------
(0672) C LOCAL DECLAR A71ONS
(0673)	 INTEGER OUTU	 -•---------r---	 _.—__._ _ _ .,	 _—_.. ^.

(0674) C----------------------------------------------------------------------
40675) C
(0676)	 NN= KCH/KCW
40677)	 IF (NN+NCW .LT. NCH) NN=NN41
(0678)	 OUTU= PRNT
(0679)	 IF (.NOT.BATCH) OUTl1= CRT	 - -•• —	 - -- --------	 -
(0680)	 WRITE (OUTU9100) (MESSGE(IN)gIA=I9NN)
(0681)	 100 FORMAT ( 1X9 5(1H+)• 1X9 2CA4 )	 -•
(0682) C
(0683)	 RETURN
(0684)	 ENO
PROGRAM SIZE:	 PROCEDLRE - 000124 	 LINKAGE — 0000 45 -• STACK - 000022
0000 ERRORS E<MS6	 >FYN-REY15.33

1
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SUBROUTINE OLTCON (FIRST)

(0685) SUBROUTINE OUTCON	 (FIRST)_•-.•	 -.•	 -----•	 --
(0686) C
(0687) C	 OUTPUT	 CONTROLLER	 -••	 -••--•	 -.	 -__.._-.	 _. __	 ..__.__
(0688) C
(06891 C----------------------------------------------------------------------
(0690) C	 FIRST	 (INPUT)	 TRUE FOR FIRST CASE ONLY*
(0691) LCGICAL FIRST
(0692) C----------------------------------------------------------------------
(0692) C COMMON BLOCKS	 —.._	 _,.( SEE 	 INIT	 FOR	 COCUMENTATICt
(0692) C --------------------- -------------- - -------------- ---------------------
(0693) C LOCAL DECLAPATIONS
(0694) DIMENSION	 IRSP(1)
(0695) DIMENSION FLPR(1)
(0696) EOUIVALEACf	 (SCRI*BLPR)
(0697) LOGICAL FASSi
(0698) C----------------------------------------------------------------------
(0699) C
(0700) IF	 (.NOT *BATCH)	 GO TO 300

(0702) C BATCH OUTPUT
(0703) _C	 _.
(0704) CALL ADISP	 (	 * FALSE .+ 	To	 1*	 IDIM * 	JDIM*	 0*
(0705) *	 - 20* 2CHTENPERATURE	 (DEG	 Cl	 )	 -	 --
(0706) C	 i

= (07071 CALL	 ADISP	 (	 .FALSE * *	 CL*	 to	 IDIM*	 J01101*	 0*
(0708) +	 36*	 36HLIQUIO COMPOSITION	 (WT	 PCT SCLLTL)	 )
(0709)C-
(0710) CALL	 ADISP	 (	 * FALSE ** RHL*	 1*	 IDIM9	 JDIM * 	0*
(0711) •	 289	 28FLIQUID	 CENS,IITY	 (GM/CM**3)	 )
(0712) C
(0713) CALL	 ADISF	 (	 * FALSE * •	 GL*	 la	 ICIM*	 JDIM•	 as	 -	 ---
(0714) +	 24. 24HVCLUPE FRACTION LIAUID	 )
(0715) C

{	 (0716) DO 220 J=1*NJ
(0717). DO	 220 I=1*N1
(0718) 220	 BLPR(I+(.;-1)*NI)=	 P(I+1*J+1)-+'RF'L(NI*J)*GRAV*(Y(Nj)-Y(J))
(0719) CALL	 ADISF	 (	 * FALSE * *	 GLPR*-	 It	 NI*	 NJ*	 0*	 -.
(0720) *	 32* 32HFRESSURE	 (P-PO)	 (CYNES/CV — 2)	 )
(0721) C
(0722) CALL	 ADISP	 (	 * FALSE ** 	V*	 ?.	 ICIM*	 JDIM*	 0*
(0723) •	 16*	 16MVELOCITY	 (CM/S)
(0724) C
(0725) CALL	 ADISP	 (	 * FALSE. * 	AVCS*	 It	 It	 J DIM * 	0*
(0726) +	 40*	 40HFINAL LOCAL	 AVERAGE COMFOSITI06	 (WT PCT)	 )
(0727) C	 _ - .	 _.__-.-. _.___ ____ _^__.-- • --_ 	 _._.. _
(0728) RETURN

w ' (0729) C	 _	
L(0730) C	 INTERACTIVE DISPLAYS - - TABLES OR PLOTS*

(0731) C
(0732) 300	 CALL BELL
(0733) CALL TSENO
(07341 PASS1=	 .TRUE*
(0735) 320	 IF	 (.NOT.PASS1)	 CALL NEL•FAG
(0736) PASS1=	 .FALSE*

•`' i	 (0737) WRITE (CRT * 340)	 --- _—,_
(073P) 340	 FORMAT	 (	 ///	 317 MENTER	 T	 TO DISFLAY	 TABULAR	 DATA**

J	 (0739) •	 /	 27H	 G TO DISFLAY GRAPHS**
(0740) +	 /	 29H	 0 TO TERMINATE RUN*	 OR*
(0741) •	 /	 33H	 N TO PROCEED TO NEXT CASE *	)
(0742) IRSP(1)= 4H



r^

C
[ SUBROUTINE	 OUTCON	 (FIRST)	 -- -- --------•--- _----- - - 	 - -	 °----

407431 345 READ	 (CRT •FMTA4•ERRw'501 IRSP 	 ------------
407441 IF	 (	 IRSP(1).EG.4HT	 )	 GO	 TO 50	 jGr

IF 4 IRSP(I).EQ.4HG	 ) GO TO 7C0 OS	 -	 -- -407451 lk407461 IF	 (	 IRSP ( I).EQ94HQ	 )	 CALL	 EXIT
(07471

_-^
IF	 (	 IRSP(1).EG.4HN	 )	 RETURN -	 -•••.	 ----

(0748) 350 WRITE (CR79FMT5)	 &	 ^•̂
407491 GO	 TO	 345	 --•-•• - _.	 __ ._	 _^U:.	 .___	 -.._.

407501 C
407511 C DISPLAY TABULAP OUTPUT
40752) C
407531 500 CALL NEWPAG
40754) WRITE	 (CRT9FMT80)	 TITL E
40755) WRITE	 (CRT9510)
(0756) 510 FORMAT( *'//	 16H	 1	 TEMPERATURE•
(07571 +	 /	 24H	 2	 LIQUID COMPCSITIOh • 	 - ---	 -	 -	 -	 -
40758) +	 /	 20H	 3	 LIQUID DENSITY •
(0759) •	 /	 28H	 4	 VOLUME FRACTION LIGLID	 •	 --
40760) •	 /	 20H	 5	 PRESSURE	 (P-P 6) t
40761) •	 /	 34H	 6	 PRESSURE	 ­ BULKBULK HYDROST ATLC f • 	 - •-	 - •--
(0162) +	 /	 16H	 7	 VELOCITY	 •
(0763) +	 /	 36H	 8	 FINAL LOCAL	 FVERAGE COMFOSITION•	 -
(0764) •	 /	 35H	 9	 PRESSURE	 EGCATION COEFFICIENTS9
(0765) +	 /	 31H	 10	 -LOCAL SOLICIFICA71ON RATE )
40766) 530 WRITE	 (CRT9535)
(0767) 535 FORMAT(	 ///	 41HENTER • ITEM NUMBER	 OF	 TABLE	 TO DISPLAY•	 CR•	 -
(0768) •	 /	 19H	 P TO PROCEED.	 f
(07691 IRSP (1)= 4H
40770) READ	 (CRToFMTA4.Ei.Rz540) 	 IRSP
(0771) IF	 (IRSP(1).EG.4HP	 )	 GO	 TO	 323	 -•	 -•
(0772) IF	 (IRSP(1).EC94H	 )	 GO	 TO 540
(07731 DECODE(	 NCU•	 ••	 IRSP•	 ERR=540	 )	 ITEM	 -•-•	 -
(0774) IF	 (	 1TCN.GT.O	 .APfD.	 ITEM.LT.11	 1	 GO	 TO 530
40775) 540 WRITE	 (CRTeFt'T5)
(0776) GO TO 530
(OT77) 550 GO	 TG	 (560.570.580.^"0.600.605•E10.62C•E30•E40)• 	 ITEM	 _-
(0778) C

j(0779) 560 CALL	 ADISP	 (	 *TRUE ** 	To	 1•-IDIM • 	JDIM•	 09	 --
40780). •	 20. 20H7EMPERATURE	 (DEG C)	 )

.	 (0781) GO TO 500
40782) C
40783) 570 CALL	 ADISP	 (	 . TRUE .• 	CL•	 It	 IDIM•	 JDIM.	 09
40784) •	 36.	 36HLIQUID COMPOSITION	 (WT	 PCT SOLUTE)	 )
40785) GO	 TC	 500	 -• .- •..--_.	 ___	 ___	 _.___	 __..	 _...
(0786) C
40787 1 580 CALL	 ADISP	 (	 . TRUE.•	 RHL•-- -	 19	 IDIM•	 JDIM•	 09
(0788) •	 28.	 28HLIGUID DENSITY	 ( CF/CM••3)	 )
407891 GO TO 500	 -
(0790) C
(0791) b90 CALL	 ADISP	 (	 .TRUE.•	 GL•	 1•	 IDIM•	 JDIM•	 at
(0792) •	 24. 24HVOLUME FRACTION LIQUID 	 )
(0793) GO TO 500
(0794) C
(0795) 600 DO 602 J=IstiJ
(0796) DO	 602	 1=19NI
(0797) 602 HLPR(I 4 (J-1)*NI)= P(I419J*1)	 4	 RHL(NI•J)*GRAV•(Y(N,.)-Y(J))	 --
40798) CALL	 ADISP	 (	 .TPUE.•	 BLPP•	 It	 NI•	 NJ ♦ 	 09

.	 .. --	 (0799) •	 _-•	 329	 32HPRESSURE	 (P-PO)	 (DYo%ES /CM • •2)	 )
(0800) GO TC 500

y° 1	 (0801) C
K (0802) 605 CALL	 ADI£F	 l	 .TRUE..	 P•	 19	 IDIP429	 JDIM 4 2.	 1• -w

4W
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SUBROUTINE OUTCON (FIRST)

(0803)	 •	 449-44HPRESSURE —BULK HYDROSTATIC P (CYNES/CM ••2) )
(0804)	 GO TO 500
(0805) C
(0806)	 610 CALL ADISP ( .TRUE.• V•	 2e IDIM•	 JD 114 .	 0o
(0807)	 •	 169 16HVELOCITY (CM/S)
(0808)	 60 TO 500

	

j	 (0809) C
(0810)	 620 CALL ADISP ( .TRUE.• AVCS•	 1. It	 JDIM•	 Do	 T
(0811)	 •	 40. 40HFINAL LOCAL AVERAGE COMPOSITIft RYT PCT) )
(0812)	 GO TO 500

	

j;	 (0813)	 C
(0814)	 630 CALL ADISP ( .TRUE.• At	 2• IDIM+29 JDIM + 2. It
(0815)	 •	 .	 49 4HA	 ) ._	 --... ._._._._.....	 _
(0816)	 CALL ADISP ( .TRUE. ♦ Be	 It IDIM+29 JDIM+29 It
(0817)	 •	 4• 4H6 ____)
(0818)	 GO TO 500
(0819) C
(0820)	 640 CALL ADISP ( .TRUE.• DGLCTM• 19 IDIM• 	 JDIM•	 0•

	

u	 (0821)	 28. 28H-LOCAL SOLICIFICATION RATE	 )	 _.__
(0822)	 GO TO 500
(0823) C
(0824) C DISPLAY PLOTS	 ^ _-^ ^^—	 ^' --"""—""•_.	 •• __

(0825) C
(0826)	 700 CONTINUE

`	 ( 0827)	 CALL GPHCCN
(0828)	 GO TO 320
(0829) C

^	 (0830)	 END
PROGRAM SIZE:	 PROCEDURE — 002441	 LINKAGE — 000150	 STACK - 000030
0000 ERRORS 1<OUTCCN>FTN—REV15.33
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SUBROUTINE	 SETHnL	 4	 ARRAY*	 NCH•	 HOLCCN	 1	 -•• ••----------»•	 -	 -	 ---	 --

f . 	408311 SUBROUTINE SETHOL	 I ARRAY• NCH• HOLCCN 4 -----•----••--- 	 -	 -•-•-- ----
10832) C
(06331 C PUTS HOLLERITH CONSTANT	 INTO ARRAY.

t (08341 C USED TO AVOIC THE CRUDE RESTRICTIONS OF 	 THE ANSI
(0835) C DATA STATEMENT.
(0836) C
(0837) C ----------------------------------------------------------- -----------

. (0838) C ARGUMENT LIST
(0839) C
40840) C	 ARRAY	 (INPUT)	 HOLLERITH STRING DILL BE STORED IN ARRAY.
40841) INTEGER ARRAY	 (NCH)
(0842) C	 NCH	 (INPUT)	 NUMBER OF CHARACTERS IN HOLLLRITH STRING.
(0843) C	 HOLCCN	 (INPUT)	 HOLLERITH STRING TO STORC. 	

-	 ~r (0844) 11	 INTEGER HCLCCN	 (NCH)
i (0845) C----------------------------------------------------------------------

(0845) C COMMON BLOCKS	 (SEE	 INIT FOR COCUMENTATICN
(08451 C--------------•--------------------------------------------------------
(0846) C
40847) NN= NCH/NCY

i	 \	 a 40848) IF ( NN • NCW	 .LT. NCH ) NN= NN+1
( 0849) DO 100	 I N=1 • NN
(0850) ARRAY(IN)= HOLCON(IN)
( 0851) 100	 CONTINUE	 -- --• ---	 ---- -• —
(0852) C

-	 (0853) RETURN	 - --	 --	 --_._ ----- -- ._.	 _
-(0854) FNOk

PROGRAM SIZES	 PRCCEDURE - 000057.	 LINKAGE	 - 000026	 STACK	 - 000024
0000 ERRORS E<SETHOL>FTN-RCV15.33
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SUBROUTINE WAIT

(0855)	 SUBROUTINE WAIT	 --	 --- -	 ---
(08561 C
10857) C WAIT FOR OPERATOR RESPONSE. ----•---- 	 -------- -	 --- ------ -
(0858) C
10859) C----------------------------------------------------------------------
(0859) C COMMON BLOCKS	 (SEE INIT FOR COCU'MENTATICD
(08591 C----------------------------------------------------------------------
108601 C
(0861)	 140 READ (CRT•FMTA4) IRSP
(0862)	 IF (IRSP.E0.4HF	 ) RETURN
10863)	 WRITE (CRT * FMT5)	 __ _ _- •	 ---- _	 ___ ._....-. .._^
(08,4)	 WRITE (CRT9160)
(0865)	 160 FORMAT (18HENTCR P TO PROCEED) 	 _- •.- -__ --_••__ r	 _-	 ---- •---
(0866)	 GO TO 140
10867)	 END
PROGRAM SIZES	 FRCCEDURE - 000066	 LINKAGE	 000041	 STACK - 000012
0000 ERRORS ECUAIT >F7N-REY15.33
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SUBROUTINE AXES 4 HMIN9 HMAXs HOFF* NHTCS• NHMTCS• NHLAB• HLABEL•

HMIN• F+MAX• 1-049 NHTCS• NHMTCS• NhLAR• HLABEL,-40001) SUBROUTINE AYES t
(0002) + VMIN•	 VMAX 9 	VCFF•	 hVTCS•	 NVMTCS• NVLABI• VLABLI

+ NVLAB29 VLABL29 NVLA639	 VLABL3 )

:

40003)
40004) C
(0005$ C DRAW AND LABEL A X E S . - .----	 —.-- ----	 ----------	 __ _ _	 _....
(0006) C
(0007) C-----------------------------------------------------------------------

31 ` 40008) C "MIN	 (INPUT) MINIMUM VALUEON HORIZONTAL	 AXIS.
I 40009) C HMAX	 (INPUT) MAXIMUM VALUE ON HORIZONTAL 	 AXIS.

40010) C HOFF	 (INPUT) VERTICAL OFFSET OF HORIZONTAL 	 AXIS FROM VWLw

l
(coils C RASTER	 UNITS.	 -.--•	 -	 _^_.
(0012) INTEGER HOFF
40013) C NHTCS	 (INPUT) NUMBER OF•HORIZON7AL	 TIC SPACES.	 --
400141 C NHMTCS	 (INPUT) NUMBER OF MINOR	 TIC SPACES B^TLEEN
(0015) C EACH PAIR OF. MAJOR TICS.
40016) C NHLAB	 ( INPUT) NUMBER OF CHARACTERS	 IN THE LABEL.
(0017) C HLABEL	 (INPUT) AXIS LAPEL	 (ALPI-ANUMERIC).	 _.
(OOlA) INTEGER HLABEL	 (NHLAB)

= (0019) C VMIN	 (INPUT) MINIMUM	 VALUE ON VERTICAL	 AXIS.	 ---	 --•-
40020) C VMAX	 ( INPUT) MAXIMUM	 VALUE ON VERTICAL AXIS.
(0021) C VOFF	 (INPUT) VERTICAL OFFSET	 of X	 AXIS FRO(•'	 VWL.	 -
40022) C RASTER UNITS.
(0023) - -INTEGER• VOFF	 -•----•	 ___..
(0024) C NVTC:	 (INPUT) NUMBER	 OF VERTICAL TIC SPACES.
(002 55) C NVMTCS	 ( INPUT) - NUMBER	 CF MINOR	 TIC SPACES EETGEEN	 -
t0026T C EACH PAIR	 OF MA.;OR TjICS.
(0027) C NVLA81	 ( INPUT) NUMBER OF CHARACTERS	 IN VLABLI.	 --
(0028) C VLABLI	 (INPUT) AXIS LABEL	 1	 (ALPHANUMERIC).
40029) INTEGER VLABLI	 (NVLABI)
(0030) C NVLA82	 (INPUT) NUMBER	 OF CHARACTERS	 IN VLABLI.
40031) C VLABL2	 ( INPUT) AXIS LABEL	 2	 (ALPHANUMERIC).	 -
(0032) INTEGER VLABL2	 (NVLAB2):	
(0033) C NVLA03	 (INPUT) NUMBER CF CHARACTERS	 IN VLAP.L!.	 _	

-

i 	 (0034) C VLABL3	 (INPUT) AXIS LABEL	 3	 (ALPFIANUMFRIC).
i	 40035) INTEGER	 VLABL3	 (NVLAB3)

(0036) C----------------------------------------------------------------------..
(0036) C COMMON BLOCKS INIT	 FOP	 DOCSI M EMTATICA
(0036) C----------------------------------------------------------------- ----.,

- (0037) C
(0038) C SET UP HORIZONTAL AXIS AKD PUT 0h LABEL.
(0039) C
(0040) CALL	 XNEAT(	 0	 )

-	 400411 CALL XZERO(	 1	 f
'	 (0042) CALL XFRM(	 2 )

(0043) CALL XLEN(	 VCH
(0044) CALL XTICS(	 NHTCS )
(0045) CALL XMTCS( tHMTCS)-
(0046) CALL OLIMXt HMIN• HMAX	 i
(0047) IHL= HUL4	 (HNR-HHL- LIN1kDT ( NhLA6)) /2

?	 (0048) IVL= VWL 4 HOFF- 3RVCH- 2
40049) CALL MOVABS(	 IHL• IVL
(0050) CALL AOUTST( NHLAB• HLABEL )
(0051) C
(0052) C SET UP VERTICAL AXIS AND PUT ON LAPELS & 	

r

(0053) C
1	 (0054) CALL YNrAT(	 0 f

t _-	 (0055) CALL YZERO( I
40056) CALL YFPM(	 2	 ) Q^'r
(0057) CALL YLF.Nt VCH	 ) —	

_	

r
^_	 , .__ _.^ -^

40058) CALL YTICS( NVTCS f	 ^?,_k!"

t



SUBROUTINE AXES ( HMIN• HMAX• HOFF9 NHTC59 NFMTCS• NHLAO* HLABEL• 	 —.

(0059)	 CALL YMTCS( NVMTCS )
(0060)	 CALL DLIMY( VMIN• VMAX
(0061)	 MNVLAD= MAXC( NVLABI• NVLA629 NVLA03
(0062)	 IHL= MAXCI 0• H6'L+VCFF-LINL'DT(('NVLAB)-VCH/2-2
(0063)	 IVL- VWU - VW/(P*NVTCS)
(0064)	 IF ( NVLA02 .GT. 0 ) IVL-- IVL + (VCH+1)/2
(0065)	 IF if, NVLAB3 .GT. 0 ) IVL= IVL + (VCH+1)./2
(0066)	 CALL MOVABS( IHL ♦ IVL )
(0067)	 CALL AOUTST( NVLAPI• VLABLI
(0068)	 IF ( NVLA82 .EO. 0 ) GO TO 200
(0069)	 IHL= MAXO( C• H'WL+VOFF—LINWDT(k,NVLA8)—VCH/2-2
(0070)	 IVL= IVL - VCH-2
(0071)	 CALL MOVABS( IHL• IVL
(0072)	 CALL AOUTST( NVLA829 VLAPL2 )
(0073)	 IF ( NVLAB3 .EO. 0 ) GO TO 200
(0074)	 IHL= MAXG( 0o Hk'L+VOFF —LINWDT(NNVLAB) — VCH/2-2 )
(0075)	 IVL= IVL — VCH-2
(0076)	 CALL MOVABS( IHL• IVL )
(0077)	 CALL AOUTST( NVLA@39 VLABL3 .1.._.
(0078) C
(0079) C DECLARE CFFSETS AND CRAW LOWER AND LEFT SIDE AXES.
(0080) C DSPLAY ALSO LABELS TIC MARKS.
(0081) C
(0082)	 200 CALL XLOC( HOFF )
(0083)	 CALL YLOC( VOFF )
(0084)	 CALL CHECK( 0 9 0 1
(0085)	 CALL OSPLAY( 0• 0

i	 (0086)	 C
(0087) C DECLARE CFFSETS FOR TOP AND RICHT SIDE AXES AND DRAW TEEM.
(0088) C
(0089)	 CALL XLOCTP( —HOFF )
(0090)	 CALL YLOCRT( —VOFF )
(0091)	 CALL CHECK( G• 0
(0092)	 CALL GRID
(0093) C
t0094)	 RETURN
(0095)	 ENO
PROGRAM SIZE:	 PROCEDURE — 000541	 LINKAGE — 000124	 STACK — 00102
0000 ERRORS E<AXES >FTN—REV15.33

• ------------------ --__. ___--_-_.



r

SUBROUTINE GPBLK ( HP89 VPB ) 	 --	 ^u--•	 -•_-^	 -	 -_

40096)	 SUBROUTINE GPBLK l H F 8 • V P H ) - ..--------» - 	 --- — -- • - -- — - _- ----
(0097) C
(00981 C PUTS PARAMETER BLOCK ON PLOT.
(0099) C
(0100) C ----------------------------------------------- ----------------- ------
401011 C	 HPB	 (INPUT)	 HORIZONTAL RASTER COORDINATE OF UPPER LEFT
(0102) C	 CORNER.	 -	 _	 - -•	 -	 -
(0 ,103)	 INTEGER HPB
(0104) C	 VPB	 ( INPUT)	 VERTICAL RASTER COORDINATE OF UPPER LLFT CORNER
(01051	 INTEGER VPH
(0106) C----------------------------v-----------------------------•-------------
(0106) C COPNON BLOCKS	 ( SEE INIT FOF COCUMENTATICA
(0106) C----------------------------------------------------------------------
(0107)	 C
(O10£a)	 IHPH= Hre
(0109)	 IVPs= VPB
(0110)	 C
401111	 DO 200 IPBL=1•NPHL
(0112)	 IVPB= IVPB- LINFiGT(1)- 2	 ••F..• .•-.._._ _.,,.._
(0113)	 IF ( IVPD . GE. C ) CC TO 180
(0111)	 IHPU= IHP6 # LIN6DT(NPHCti*5)
(0115)	 IVPC= VPC- LINNGT(1)- 2
(0116)	 180 CALL MOVAHS( IlirS t 1VPB )
(01171	 CALL AOUTST( NPliCH• PBLK(IvireL) )
(0118)	 200 CONTINUE
(0119)	 C
(0120)	 RETURN
(0121)	 END
PROGRAM SIZE:	 PRCCECURF - 000132	 LINKAGE - :0 00044	 STACK - 000022
0000 ERRORS E<GPBLK >FTN-9EV15.33

r

i

r



•SUBROUTINE--GFHCON--	 ----.	 ^.. __._..•_ ^.,

	

04011 	 ^U.'1ROLLT iNE-- GRMC41u	 ^.._,	 _ .._
(0002) C
40003)--•C-CONTROLS•-GRAPHIC4L -OUTPUT•.
(0004) C
4•0 005 )-.__C ---------------------------------------------------------------------
(0005) C COMMON BLOCKS	 (SEE INIT FOR OOCUMENTATI(

---10005-*-.	 -- ----- --- ---------- ---------------------------
'(0006) C LOCAL DECLARATIONS
t-0 107) -------REAL--MSFL 42#-1) r- MSFM X ---- 	 __

	

(0008)	 EQUIVALENCE 4SCRI.MSF'L)
--- _F4005 ) ---Dl 	 I Oh-bL•P p ( 1) 

	

(0010)	 EQUIVALENCE (SCFI9BLPR)
--1 001-1) .._	 T_N_tcbEA-ESG-A_L•E

	

(0012)	 DIMENSION PPOFS(10)
—t 0 013)----gI N E N S I O N---I R S P-(.;

	

: 40014)	 INTEGER ALINE(1)

	

--400.16)	 ZU1VALENCf 1SCR2 .iAL-INE)-r-('-CR29IRSF)--- --» -. 

	

(0016)	 DATA PROFS / 0.9 .1r .59 .99 1.• 5 . 0. /9 NPROFS /5/
-=-4-0-01-7-)-- -C_-

	

' (0018) C SET UP ALPHAKUPItRIC BLOCK OF PARAMETER VALUES FOR GRAPhICAL OUTPUT.

(0020) 	 NPBL= 6
-;---1.0021 )---•__-•-----NPIiCJ'•=.-.-.5.a-..ItiC^	 _.....__	 .._ ....__.,._.

	

(0022)	 ENCODE( NPSCH9 2209 ALINE ) OXM.
-!-l•0-023)--220---F• 0•itk:AT(-GktY.1,-T.X.E=9- •F.-5...1.9--3H-GM9--4.X--^_	 _	 .._ _.^_..___	 _

	

(0024)	 CALL SETHOL( PBLK(191)9 P.PFCH9 ALINE )

	

(-0025)	 .EUCDCEt -NPRCH9-2.'.G9--ALINE--3•-OYM•----

	

(0026)	 230 FORMAT( 21-L=9 F5.19 3H CPr 10X )
-!(0027).,-- -- _._LALL -••SF?kOL4-PRLK ( 192)9 _APFCh9 ALINE )•	 - •-- --	 _...

	

(0028)	 ENCODE( NFPCH9 2409 ALINE ) CANNA
-!--^^-02°)---•240.FII:^.r; A.i-[NHL .AruKti=,--i,?.E9.•1.,.-S.X._).t.-----	 -	 ___._. __ --___.

	

(0036)	 CALL SETHOL( PBLK(193)9 NPPCH9 ALINE )
' (0031 )-••-_•._-.--.ENGOGE-t-• NP_hCH9•-250--Al•INE-_)_ p TCX ---------	 ... _.	 ._..-	 ____ _

	

(0032)	 250 FORMAT( 2HG=9 F7.29 9H DEG C/CM9 2X )

	

4,0033) • -	 ..CALL-- SF.-TrCL(_PfILK(1«439-NPRChr • ALIPIL • -)•---•— •-•—•	 -- -	 --•-•

	

(0034)	 ENCODE( KPSCH 9 2609 ALINE ) CTCTM
--:-1 0035 )__x^LSO—FOSlLAT4—AHLF^= 9—F^.39 - Rll_LEG /5FC9___--

	

1 (0036)	 CALL SETHOL( PBLK(195)9 RPIXF9 ALINE )
4.0037)--.—E:NCODE4.NPF3LH9-2709,-.ALINE._) _GFCRCE - ------ 	 _ -_.

	

{ (0038)	 270 FORMAT( EHGPAVITY=9 F6.29 2H Gr 4X 1
,(003°)____	 CALL.-SEJHOL4__.FfiLK ( 146)9_NP.ACH9 _. AL1NE_). --

	

I (0040)	 C
- -(.0 0 41--3- -.-L-GE-T_-F L C► T- S	 Q!1-O P E•R.A T.0 R_. 

	

! (0042)	 C
-_L00433._._500--.CALL.NrW'FAG

	

(0044)	 WRITE (CRT.FF^T80) TITLE
40G45)___-_.	 WRI-T.E--(CRT9510)._-._

	

(0046)	 510 FORMAT( // 21H	 FUNCTION TO PLOTS 29X9

	

'-4404.7)	 •	 9e"	 pf

	

1 (0048)	 *	 // 3lH 1 FINAL LOCAL AVERAGE COMPOSITION• 14X9
-4--(0049)--- + 	 112 H (___.,VERTICAL FR CFILESr

	

(0050)	 •	 / 13H 2 VELCCITYr 37X9
-! 10051)._..._-	 +	 2,4H.-_-.HCRIZONIAL FRCFILES9.

	

1 (0052)	 / 19H 3 PRESSUPE: P-P09 31X9

	

----C O 0 5 3)	 +	 17 _-3-1t E•CT 0 R-F I E L 0 9 • _-

	

(0054)	 •	 / 34H 4 PRESSURE	 BULK HIORCSTATIC P9 1E:X9

40055 1_._• ---- 	 / 20 H__R__fRACTI ON. _ L10UID9 . 3OX9 . -_^

	

{ (0056)	 +	 / 14H 6 MASS FLOW * :fX9
(00573__..--	 •	 1 L6H T c CLUTE__EL049.34X._)_

	

(0058)	 530	 6RITE (CR79535)

ORIGINAL PAGE IS
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^ (0459)--535--MRFLAU Ali 4414.ENTFR-7•T1'M-t1UNErJ ; --0F ZUNCT•I.ON.-.TO•-.FLCT•• ORr •--

	

1 (0060)	 •	 /	 19"	 P TO PROCEED. )
_1--(0061 i -------- i•RSP (1)=6h-- 	 ---------	 -_ _.._.____ _______._._ __

	(0062)	 READ (CRT9FFTA49ERR=540) IRSP
-!--( 0 063  ) __,_—__.IF_ ( IRSP-( I ).E0.4HP--W-...)..-RE TURA •

	

! (0064)	 IF (IRSP(1).E0.4H	 ) GO TO 540

	

--=---1.IIG651	 ^E.CADE^tuCh.•+-IRSP.r.FRR ^b40..-).-,.I-TMF.---	 __.__^...^_,^
	(0066)	 IF ( ITMF.GT.O .AND. ITMF.LT .B ) GO TO 650

-;---1..00671 __5 ,40-_ VR I•T-F--4.CRT#FI:TS).,

	

(006Fi)	 GO TC 530
--4 - .1.0.0691^_,

	(0070)	 555 FORMAT( /	 30HENTER ITEM NUPEFR OF PLOT TYPE )
^ i-t► OT13-	 -JtF,.l',II-tLfi.,T-^••.-ERR=9:.,^--77.YF-_.	 ...._.,.	 ..,__._._... ,._^- ______

	

! (0072)	 IF ( IT.MP.GT.O .AND• !TMP.LT.4 ) GO 10 570
•--WRI-TE (CR:T..FMT.5).

	(0074)	 GO TO 55C
_CO 075) _ C.._--_

	(0076)	 570 GO TC (600.7DO9tDC9P50.509.1000.1100)• ITMF
---..-(^ Q.T 7) — --SqO-•-.-F•(1R ALA-I---(--2 311...• +..r ^ .N,VJ► L-I.0-• SF L E•C T •10 M1:__ ). _^•,_...:__. ^. _._ _ _ . _ . _-_.._ ..._.__._ _ ....

(0076) C
_.__,_(.0079)_ -C-FLOT-FINAL. •C0MFOSI •T.IAN 

(0080) C
(0081) _.... 640 _. GO,T.O, (.__624•._.b10•-b10 -) • -I•TMI'- 	 _._..___^.____._ r +..__ ,.. ....._.	 _..._, .... -

	

' (0082)	 610 WRITE (CRT•5'90)
1 00834,_	 C0._.T.0

	

1 (0084)	 620 CMAX= °-RINF
(4085a ..._____ CM.ItI =._ Rit► F_ 	 _ _ ..„__	 ^--- -	 _	 _._	 _

	(0086)	 DO 625 J=1•NJ
(0087 )__.__	 _AMAX1 I -_ CJ4AX •_ A.VGSI.!). . 1-_--.,__—___

	

(0088)	 625 CMIN= AMIN1( CMIN• AVCS(J) )
(0 089) ._	 D^ E-^AM 11111^CM1.X-LL ^1 F-CL.t - C!'i I N ♦ —Z.—)

	(0090)	 CALL SCALE( CLO-ClF• CLD+DIF• SCHIN• SCMAX• NSI• ESCALE )
' LO 041) _._C—._ 	 .._	 .^--•--__ .	 .	 _... - .

	(0092)	 CALL NEWFAG

	

(0094)	 OMAX= SCMAX

	

' C Z495)	 URI-LL•-4CRT•6-353.._CMla4ALNAM(2.)•-CMAX • ALNAM ( 2)♦ SCA'1N9FCrAX

	

(0096)	 635 FORMAT(	 2ZHMINIMUM COFPOSITIUN IS• F6.29 PH WT.PC1.• A4i
' _00097	 22HMAXTMUf, _CCMPOSITION IS• F6 .29 F.H WT . PCT.• A49

	

(0098)	 +	 ///37NAUTOMATIC .SCALING YIELDS PLOT RANGE: • F6011)41 3H TO4
10.095) .^—__^	 F6.2.• _

	

' (0100)	 +	 ///45HENTER P TO FRDCEEC WITH AUTOMATIC SCALING• OR• 	 -
---I 03011,__.	 a	 f	 M_.	 C 4Cfi-BC.UAD-.C.F •.PLCT--INTCFcVAL. )

	(0102)	 DO 639 I1=1.20

	

(0104)	 READ (CRT•E40•1RR=64.) IRSP

	

(0106)	 IF (IRSP(1).EG94HP	 ) GO TO 65`

	

_---LC].07 . 1 	 T E..._(.IRSRClJ&E0.4k	 • _.Gl:-TO_6.45—	 ____ __ _^.__._.

	

(0108)	 DECODE( NO• +• IRSP* ERR=645 ) CNIN

	

(.0109)	 G0 _ I0_.b5.0. 

	

(0110)	 645 WRITE ( CRT•Ft'T5)
( 0111 I.-__ --GO ;:T.C._,L.3C_._._.-____

	

(0112)	 650 WRITE (CRT•655)

	

(.0113!	 655 F_GfLVAIA I -35AiLla.TER_”- PER._ BOUND- - OF_•FLCT,. .INT ERVAL. 1_

	

(0114)	 DO 659 TI=1029

	

(0116)	 READ (CPT964G9C 7,F=665) IRSP

	

.^C011T)	 T F [.IRSN_I1^.EO . 4H	 1 ..LQ_..TO....665._._,....	 _^

	

(0118)	 DECODE( OC• t o IRSP• ERR=665 ) OMAX
..-...-.	 -._--.---_.	 a,._..__.._.._....r_-•__---__,__._	 -.-mot-_.	 _._ _ _	 ---..	 .,..._	 _ , _	 _ , _ .

I"

r



---SUI)RCUT I NE--GRHCON-

-:---143.341 --^F--t_C^X.1G.-GM-i•A:)-GO- 7-0-^4:----
i	 t	 (0120) SCMIN= OMIN

'	 (0122) GO TO 695
'	 ( 0123 )..-.. 6 65---W R-I-T E---I C R T • F 4 T- S

(0124) GO TO 650
i --1-012 %JL-- G

(0126) 695	 CALL VPRCFS(	 IDUNv	 CUM•	 SCMIN•	 SCMAX• NSI•	 -ESCALE•
^--10 . 12 7)- . -	 ----kV C3 -1 • _ 1 r J f 11^ • 0 ♦

(0128) +	 32. 32HFINAL LCCAL	 AVERAGE COMPOSITION	 •
----40129)-- •	 l-&vl6j+ -(WS-PC•T- SGLUTE) -

(0130) GO TO b 0 0
-404-314--^- -C	 •-	 _______ __
(0132) C PLOT VELOCITY

--4-0133$ --G--
'	 (013) 700	 GO TC	 (	 710.	 710.	 740	 )•	 ITMP

-^--< 0135 )-----710---WRd i E--• (GR .TrS^Oi-
(0136) GO TO 530

(0138) DO 745 J=19NJ

(0140) 745	 VMAX=	 AMAX1(	 VMAX•	 V(19I•J)++2+V(29I•J) + +2	 )
40141)-- -YliAX- - SGRLI Y^iAX--) 	 ----^____	 _	 -	 ..__. --- --•
(0142) CALL VECFLT(	 VMAX•	 We	 2 9	ICIP•	 JCIN•	 Co

---._...t 0143.1 i	 ' c _	 t ^ ^i-4 -̂L-i1C-I-T11-F•I E•L-II-•-e-$ ►-8.1+(•E^3 / SEC)	 )	 •..	 .- ,. ,. _
1	 (0144) GO TO 500

(0146) C PLOT PRESSURE	 (P-PO)
-- ---( 014.7.) -G

(0148) 800	 P^MAX= -PINT
CO-L4 °) F-MIN- glhf 
(0150) DO 205 J=19NJ

'	 —C0151) ---aO-ItYS- I.=1•!^1-^^ 	 ___-_.._^ _.	 ^......
(0152) eLPR(I+(J-1)+NI)=	 P(I+i•J+1)+	 FFL(NI•J)•GRAV+(Y(NJ)-Y(J))

----(..0153)-- °MAX=-AFlAX1C^-FM^X•--t?LPi:-(I+IJ-1)•VI) 	 )—___.___.. __	 ._._^	 ,,
(0154) PMIN= AMIN1(	 PMIN•	 FLPR(I+(J-1) + NI)	 )

-C-0155 1---R-0-5--CArJT^INILG-	 - _	 _. _•	 _ _ _	 _... __..._.
(0156) CALL SCALE	 (	 PMIN•	 PNAX•	 SCVIN•	 SCMAX•	 NSI• ESCALE	 )
CA 15T)----GO•--I Q.-(. _E2 ^ •-•--1341:-•..-A 3<0-1+--1-IMP ._. --..-_.-	 -_-^..-.--...	 .. _ ,...	 . _._	 _ . _

'	 (0158) 810	 WRITE	 (CRT•590)
C0159J C^0 T O-E30
(0160) 820	 CALL VPROFS(	 NPROFS•	 PROFS•	 SCPlht	 SCMAX•	 ESI•	 -ESCALE•
C0161 3 .	 ntpa^ -l+-tiL^_^1J*-C•..____	 -_-._-__	 _	 .._	 _

d	 (0162) +	 16.	 16HPRESSURE:	 (P-PO)•
-^ _-00163) ---1.6s -_16H--.(OY-NES/CM	 2)_-)-.__-_

(0164) GO TC 500
10165) .`R40--C .ALL_HP-RC.FS.(-NP,R.CFS•.-PROFS 9 . :SCKIN •-SCMAX •_ N'S I0- -ESC ALE •

j (0166) •	 BLFR • 	 It	 NI•	 NJ * 	^• 
i ..-.-.(0.1b•7 1 t^- 16tiFRfSSURC:..4F-FO.I •-•..	 _^_ -M ___r-___ _

(0168) •	 16.	 16H(DYNES/CM+ • 2)	 )
! nn 7nLO_5QC

(0170) C
(0171 ).•-C-PLO.7_PRESSURE-- .PUL!! H.Y.CROS .IAIIC. . PFESSURE..-.—.	 ..
(0172) C
r 01 13) __ps0.-.Pm"--_11IN F

'	 (0174) PMIN= RINF
(-0175) __. _..__-Q0 _E553 J=1 •NJ -
(0176) CO $55	 I=19NI

'	 1.01771.._ .ErAX=- AEAXl(-PfIAX •- E (I+1•J41)
(0178) PMIN= AMINI(	 PMIN•	 P(I+19J+1)	 )



t'
w	 ^...suaRCU.trN"FHCar►

+- 1--ML194	 855 ...1r. aXLI N U E	 _	 ._...._......_.^_

40180)	 CALL SCALE	 t PM1N9 PMAX•	 SCMIN•	 SCMA)• NSI•	 ESCALE	 )
-=--ta181a--- ----=^. T-o-t--rvo•._^^a.--get->.- r.TaR-	 _^..__.^......^.._..,.

(0162)	 860	 WRITE	 (CRT9550)
-^--40183)-- 	 c0- -I C-53a---

t	 40184)	 670	 CALL VPRCFS(	 NPROFS•	 PROFS. SCMIN•	 SCMAX•	 NSI•	 -ESCALE•
3	 10185.)-	 a	 Ir-9--4-C-l-p*-2-*-"JCTt'+2*._ 1 •.-.-.___

(0186)	 +	 32.	 32HFRFSSURE	 - SULK	 1-YCFOSTATIC P	 •
L01871 -__	 14+-14H--1 DYNE.0/Ck+++?.1 .
(0188)	 GO TO 500
(	 --- NS.r.•- -ESCALE• - 	 ---

t	 (0190)	 +	 P•	 It	 ICIM+29	 JUIM42.	 1•
k ^4 0.1913._+ 	--.32-s-U.P..PR.CSSURC.--.- EtULK _-IJ YDROSTA .TIC P	 •..- -	 --.

}	 (0192)	 +	 16.	 16H(CYRES/CM+-2)	 )
'	 4-0193) _. -._-- 6".0..-510-

40194)	 C
J j_--441951 _.t-FLOC VO411)iC_FItALilOau--L1n11D.,------..

i	 t	 (0196)	 C
r n l.97)— - _qu	 co --T-4_t- 15-2-1r-9* 0 9 914-4 .9-.I4.p' p
(0198)	 910	 WRITE	 (CRT9550)

(0200)	 920	 CALL	 VPRGFS(	 NPROFS•	 PROFS•	 0.9	 l.•	 F•	 09
4020IJ-.._ 	 IF,,*	 - Or._
(0202)	 •	 24. 24H	 VOLUME FRACTION LICUIC	 •	 09	 NULL !

_,102D .^ L	 r^-TO-riC 4 ----
(0204)	 940	 CALL HPROFS(	 NPROFS•	 PROFS•	 099	 1.•	 5.	 0•

-^ -40205)L_.-_ _	 •'	 ^^••-3••--IiM• •JQIN•	 t'•_. ._..,___	 _.	 _._
t	 4020E)	 +	 24.	 24H VOLUME FRACTION LIQUID 	 v	 09 NULL	 )

X0207.1 ._..	 _GG It 5011f
110208)	 C

• n i 0.°.L—C._ HA.SS._F_LO.l
?	 (0210)	 C
' [.02111._._-10.0Q...GQ._IO_L...lIl2D.•_ 1 OIII.-1020- is-I Tl P---____ 	 __,	 _	 _

(0212)	 1010 WRITE	 (CRT9590)
( 0.2131—_	 GQ S O.-s-i C-- _
(0214)	 1020	 MSFMX= C.

'	 ( n 215)	 CO_1D2^ -i=L•I>:.l 	 _ ._` ____ _	 __	 _	 __.._^
'	 (0216)	 00	 1025	 I=19NI

r	 (0228)	 MSFL(1.1M)=	 RHL(19J)+GL(T•J)+V(1919J)
_.`_._4.0219)_	 NSEL(29IP.1=-RHLCI.•J.).+GL(19J)+V(2910J).._.

(0220)	 MSFMX=	 A"I AX14	 MSFMX•	 MSFL(1•IM)++2+MSFL(2v1M)++2	 )
,--t x2213—..11125.- _CONLINU E --

(0222)	 KSFMX=	 SGRT(	 MSFMX	 )
-i--t0223)__—	 C ALL_VEC.F.L.L.t-MSFY.X•_..NSELe._2. 	 N19..AJ•

(0224)	 +	 12. 12HPASS FLC6	 .
—402251._	 +	 a.Q•_20tit .6li! (SEC+_..GM*+2)..J_ )...,._._.	 ___, ,t	
(0226)	 GO TO 500
(02Z23- _(
(0228)	 C SOLUTF FLOG

1	
[II 229)	 C_
(0230)	 1100	 GO	 TO	 1	 1110.	 1110.	 1120	 )•	 ITMP

'	 402311..__. 1110_,6RI7E_.[CRT.a590)
t0232)	 GO TO 530
( n 233)- 	 1t2n M S L"-; _._.0=

'	 402341	 00	 1125	 J=1•NJ 
1 .02-35)	 n 0 112	 1 • N 1
(0236)	 IM= t•(J-1)•NI
1.02371	 McEL[1.1r1=_.Ole CL[.1.Jl.+^RHLtI.J.]+_GL[I •Jl +._.Yt1 . I•J) 	._.._ ___^
(0238)	 MSFL42.1M)=	 .01 +	CL(19J)+	 RFLtl•J)+	 CL(19J) •	V(2.19J)



^ ,. .... ---SUER OUi I NE - G PNGOA__^-._,

	

" (0240)	 1125 CONTINUE.

	

10242)	 CALL VECPLTI M1SFM%9 MSFL• Ps NI• NJ• O•

	

---102,3)	 1 2.-12HSOLUTE^F LOU w 9_.,.. --- _—_._...__ ._ .., .,--- _______

	

40244)	 20. 20Hf GM/ (SEC* CC-21 ) )
	---1,02450	 ---- O—T-0 19000

(0246) C
1-0247) --__.,__—END_	 ___
PROGRAM SIZE!	 PROCEUURF — 004413	 LINKAGE - 000327	 STACK - 000032

.--3004 . •ERR0RSm-E<GPHC0N>F—T-N —R-{ V15.3]_^^_.

1

7



SUBROUTINE HPROFS ( NPRF * PRF * AMIN* AMAX• NATCS * ASCALE*	 -.-

it

(0336)
(0337)
(0338)
(0339)
(0340)
(0341)
(0342)
(0343) 
(0344)
(0345)

'. (0346)
(0347)
(0348)
(0349)
(0350)
(0351)
(0352)
(0353)
(0354)
(0355)
(0356)
(0357)
(0358)
(0359)
30360)
(0361)
(0362)
(0363)
(0364)
( 0365 )
(0366)
(0366)
(0366)
(0367)
(0368)
(0369)

^. (0370)
(0371)
(0372)
(0373)

' (0374)
(0375)
(0376)
(0377)
(0378)
(0379)
(0380)
(0381)

.. (0382)
(0383)
(0384)
(0385)
(0386)
( 0387)
(0388)

^ (0389)
-	 IJ. (0390)

(0391)
(0392)
(0393)

SUBROUTINE HPROFS ( NPRF• PRF* AMIN♦ AMAX 9 NATCS* ASCALE*	 --
*	 ARRAY• N1* N2* N3* IJE * NC * NAME*

_	 NCU * NAMED )

C
C PLOTS SELECTED HORIZONTAL PROFILES OF ARRAY*
C

-----------------------------------------------
C	 NPRF	 (INPUT)	 NUMBER CF PROFILES TO PLOT*
C	 PRF	 (INPUT)	 VY VALUES OF PFCFILES TO PLOT*
C	 WILL INTEFPCLATF LINEARLY TO VALUES BETWEEN:
C	 _	 _..TABULATED VALUES OF YY.

DIMENSION PRF(NPRe)
C	 AMIN	 (INPUT)	 MINIMUM VALUE ON HCRIZONTAL AXIS (SCALED
C	 BY 10**ASCALE)*
C	 AMAX	 (INPUT)	 MAXIMUM VALUE ON hORIZONTAL AXIS (SCALED
C	 BY 10**ASCALE)*
C	 NATCS	 (INPUT)	 NUMBER CF TIC SPACES CN HORIZONTAL AXIS*
C	 ASCALE	 (INPUT)	 SCALE FACTOR FOR PLOTTING WILL NE
C	 __.	 10**ASCALE.

INTEGER ASCALE.
C	 ARRAY	 (INPUT)	 ARRAY TO PLOT * 	--_.	 —

DIMENSION ARRAY(NIgN2vN3)
C	 N1*N2*N3 (INPUT)	 DIMENSICNE CF ARRAY.
C	 IJE	 (INPUT)	 EXPANDED P'ESH IADICATCR. SEE PSOLVE*
C	 NC	 (INPUT)	 NUMBER OF CHARACTERS IN NAME CF ARRAY*
C	 NAME	 (INPUT)	 NAME OF ARRAY -USED TO LABEL VEJ • TICAL AXIS.

DIMENSION NAPIE(P.C)
C	 NCU	 (INPUT)	 NUMBER OF CHARACTERS IN ARRAY L'KITS*
C	 NAMEL	 (INPUT)	 ARRAY UNITS - USED TO LABEL VERTICAL AXIS.

DIMENSICN NAMFU(NCU)
C----------------------------------- ----------------------------------
C COMMON BLOCKS	 (SEE IN T FOF COCUMENTATICN
C-----------------------------------------------------------------------
C LOCAL CECLARATTONS

DIMENSION APRF(1)
EQUIVALENCE (SCF2*APRF)
DIMENSION LABEL(i)
EQUIVALENCE (SCP.2*LABEL)
DIMENSION LABSCL (3)
INTEGER HK* VK * HPB• VPB
INTEGER PAT(6)	 - _
DATA PAT / 119 56 * 34. 12. 3212. 321212

C----------------------------------------------------------------------
C
C INITIALIZE PLCT• PUT ON LABELS AND TITLES• AND DRAY AXES.
C LABEL WILL CONTAIN THE NAME OF ARRAY• THE SCALE FACTCR * IF
C ANY• AND THE UNITS OF ARRAY.
C GPBLK PUTS ON THE PARAMETER BLOCK*
C_ __ ... .._ _. __ .... __ _ .---• __- . 	 ..._	 _.

CALL SETPLT( 0. 24 * 24H HORIZONTAL PROFILES OF . NC• NAME	 )
C

HPB= HWR*VCH4HCH
VPB= VWU- (V6-NPBL*(VCH*2))/2
CALL GPBLK ( HPH * VPB )

C
NCL= 12
ENCODE ( NCL * 2109 LABSCL ) ASCALE	 —
IF ( ASCALE * EO * C ) NCL= 0

210 FORMAT ( 7H X 10** * I3 * 2X )
C

URIGRVAL P
AGE IS

OF POOR QUALITY



-

. ._..uu u• r ♦.. .+., «• w _.._. . •	 rr._.rw•u w«. w.0 .•.._. • w__-..•------------------ • -- _ +u. _

SUBROUTINE HPROFS l NPRF• PRF• AMIN• AMAX 9 NA7CS9 ASCALE•	 -

' ► (0394) CALL	 AXrS1	 0*•	 1* ♦ 	 0• R t_ -•--2x••16. 1614-(X-XE)/(XL-XE)	 •
k 40395) •	 AMIN•	 AMAX•	 0• NATCS•	 29	 NC9 NAME• NCL• LABSCL•

(0396) •	 NCU•	 NAMED	 )	 ..	 •.. -,	 _._...
F 10397) C

t (0398) C SET PLOT VARIAPLES FOR CLRVES*-

l
(0399) C
(0400) CALL NPTS( NI	 )	 -

ar 10401) CALL DWINDO(	 O * •	 1 * •	 AMIN/(10 * **ASCALE)•^AMAX/(10 * ► *ASCALE)	 )
(0402) C
(0403) IF	 (R2 * EO * 1)	 GO TO 5CO

r 10404) C
_ +^i (0405) C	 INITIALIZE OF LINE PATTERN KEY FLOCK*

(0406) C
i (0407) LKL= 511

(0408) LKT= LKL+LINUDT(12)
104091 VK= VIJL-'*VCH-3-2*VCH
(0410) NKR= NPRF/	 (VK/(VCH+2))
(0411) IF	 (	 (VK/(VCN+2))*NKE	 .LT * NPRF	 )	 NKB= NK8+1
(0412) HK=	 LINVDT(	 MAXO(249NC)	 +	 5
(0413) HK= MAXO( HK, HSCRN- NKC*LKT- 	 ( NKB-1)*LINWDT(5)	 )
(0414) IHK= HK
(0415) IVK= VK+VCH+2
(0416) C
(0417) C LOOP THROUGH PROFILES.
(0418) C ,_	 — _	 _	 ^_...,-•	 - --_._.^_..	 _.

+ (0419) DO 480	 IPRF=1•NPRF
(0420) C
(0421) C LOCATE EACH PRF IN YY • 	INTERPOLATE TO PRF • AND PLOT CURVE*
(0422) C
(0423) DO 320 J=29NJ
(0424) 320 IF	 (	 PRF(IPRF)	 .LT * 	YY(J)	 )	 GO	 TO 340

d (0425) • J=NJ
(0426) C

i (0427) 340 FACT=	 (PRF(IPRF)-YY(J-1))	 /—(YY(J)-YY(J-1))
(0428) DO 360	 1=19Nl	 -	 -	

^

} (0429) APRF ( I)=	 ARRAY ( 1•I+IJE 9 J+IJE-1)+
(0430) •	 FACT*(	 ARRAY ( 1.1+IJE • J+IJE) - ARRAY ( 1•I+IJErJ + IJE-1)	 )
(0431) 36.0 CONTINUE
(0432) C
10433) IPAT= PAT(	 MOO(IPRF+5.6)+1	 )
(0434) CALL	 LIME(	 IPAT •)
(0435) CALL CPLOT(	 XX•	 APRF )

i (0436) C
(0437) C LABEL LINE PATTERN
10438) C
(0439) IVK=	 IVK-VCH-2
(0440) IF	 (IVK * GE.0)	 GO	 TO 420

k ` (0441) IVK= V 
` (0442) II-K=	 IHK + LKT+LINL;CT ( 5)-.

(0443) 420 IF	 (	 IF.K+LKT	 .GT.	 HSCRN	 )	 Gn	 TO	 4F0
Y (0444) CALL MOVABS	 t	 IHK ♦ 	 IVK+(VCN+?)/3	 )
` (0445) CALL DSHABS(	 IHK+LKL • 	IVK+(VCh + 2)/3 9	IPAT )

(0446) CALL	 MOVABS(	 IHK+LKL•	 IVK	 )	 -.	 _..	 _
" (0447) IF	 (IVK.F Q * VK)	 ENCODE(	 12.	 4309	 LABEL	 )	 PRF(IFRF)
nj4 (0448) IF	 (IVK * LT.VK)	 ENCODE(	 12.	 4409	 LABEL	 )	 FKF(IF(,F)	

`^

(0449) 430 FORMAT(	 6H Y/L	 =•	 FE.3	 )
(0450) 440 FORMAT(	 (X•	 F 6 * 31 	)
045) CALL AOUTST( 	 12•	 LABEL	 )(
(0452

2
) Z

(0453) 460 CONTINUE



f

'r

SU©ROUTINE HPROFS 4 NPRF• PRF• AMIN• AMAX  NATCS• ASCALE9

4	

(0454)	 C	 •
C• 	 (0455)	 GO TO (00

404561  C
40457) C PLOT SINGLY DIMENSIONED ARRAY.
40458) C	 •
(0459)	 500 CALL CPLOT4 XX 9 ARRAY )
(0460) C
(0461) C FLUSH PLOT PUFFER• RETURN TO ALPHANUMERIC MODE * AND GAIT FCR OPERATOR

f 40462)	 C RESPONSE.	 _ _ _ _ .._—_•.	 __..,
40463) C

F r	 (01164)	 600 CALL MOVA9S4 09 VSCRN
404651	 CALL ANMODE
404661	 CALL WAIT
(04671	 RETURN

G	 40468)	 C
j	 (0469)	 END

PROGRAM SIZES	 PROCEDURE - 001263-.. LINKAGE	 000212	 STACK - '00102
0000 ERRORS E<HPROFS>FTh—REV16.33

aa

i

sr

i



SUBROUTINE SCALE ^I --FMIN • FMAX• SCMIN9 SCMAX 9 	NSI•	 ESCALC	 )	 w	 -M--

(0470) SUBRCUTINE SCALE (	 FMIN9 FMAX9 SCMIN9 SCMAX9 NSI9 ESCALE	 1
: (0471) C

(0472) C CALCULATE APFROPRIATE: PLCT SCALE FCR FUNCTION* 	 -•
(0473) C

` (0474) C -------
(0475) C FMIN	 ( INPUT)	 MIRIMUM OF FUNCTION	 TO	 SCALE.
(0476) C FMAX	 ( INPUT)	 MAXIMUM OF FUNCTION	 TO	 SCALE..	 ----	 --
(0477) C SCMIft,	 ( OUTPUT)	 MINIMUM SCALE	 VALUE.

Is (0478) C SCMAX	 (OUTPUT)	 MAXIMUM SCALE.	 VALUE*
(0479) C NSI	 ( OUTPUT)	 NUMVER OF TIC	 INTERVALS	 ON SCALE LETL'EEN

- (0480) C SCMAX AND SCMIN.	 -	 -
(0481) (' ESCALE	 (OUTPUT)	 SCALE	 VALLES	 MULTIPLIED	 HY 10*+-ESCALE*
(0482) INTEGER ESCALE	 --	 -

i (0483) C ------------- --------------------------------------------------------- .
(0484) C LOCAL DECLARATICNS
(0485) INTEGER	 EX

+ (0486) C -----------------------------------------------------------------------
(0487) C
(0488) C DETERMINE REMOTE	 EXPONEN7 9	IF-ANV * . 	--- •------------	 --- •-	 -•
(0489) C
(0490) SCMIN=O.
(0491) SCMAX= 0.
(0492) NSI= 0	 _..--_--	 _---	 ---------.	 _	 _
(0493) ESCALE= 0
(0494) AMAXF=	 AMAX1(	 ABS(FVIN)t•ABS(FMAX)-)	 ------- -	 -
(0495) IF	 (AMAXF.EQ * 0 * )	 RETLRN

^- (0496) ESCALE=	 IFIX(	 ALOG10(AMAXF)	 )	 -
(0497) IF	 (	 ALOG10 ( AMAXF)-FLOAT ( ESC ALL)	 * GT.	 . n99	 )	 ESCALE = 	ESCALE+1
(0498) IF	 (	 IABS(ESCALE)	 * LE *	 2	 )	 ESCALE= 0
(0499) C
(0500) C DETERMINE TIC	 INTERVAL.
( 0501) C
(0502) ADIFF= ABS(	 FMAX -FMIN	 )	 --- ---	 ----

I	 (0503) IF	 (ADIFF.E0 * 09)	 RETLRN
(0504) FLOG=	 ALOG10 (	 ADIFF	 ) •-	 -	 -_-•-----•— - --

'	 (0505) EX=	 IFIX(	 FLOG	 )
(0506) IF	 (	 FLOG	 .LT *	0.	 )	 EX=	 EX-1	 -•-	 _ -- ••--.	 -----•
(0507) WH=	 ADIFF*	 10.+*(-EX)
(0508) lam-DEL=19 -.2 ---- -.-.PopR

Qb
ki (0510) IF ( WH .LT. 2. , ) DEL - QLIAL^

(0511) IF	 (	 YH	 .LT * 	 1.2	 )	 DEL=	 *1
(05+12) C
(0513) C DETERMINE SCALE	 MAXIMUM	 AND MINIMUM*
(0514) C AVOID CLIPPING AT EXTREMES.
(0515) C
(0516) SMIN=	 FMIN*	 10.**(-EX)
(0517) NMIN=	 LABS(	 IFIX ( SMIN/CEL)	 )
(0518) IF	 (	 (	 SMIN	 . GT.	 0.	 )	 *ANC.
(0519) +	 (	 SMIN-FLOAT ( NMIN) * DEL	 .61.	 . 99*DEL )	 )	 NMI&=	 NMIN+1
(0520) IF	 (	 (	 =MIN	 *LT * 	0.	 )	 . AND.-
(0521) •	 (-SMIN-FLOAT(NMIN)*DEL 	 .GT *	 * 01*DEL	 )	 )	 NMIN=	 NMIN+l
(0522) SMAX=	 FMAX • 	10.**(-FX)
(0523) NMAX=	 JABS(	 IFIX(SMAX/CEL)	 )	 a

- i	 (0524) IF	 (	 (	 SMAX	 * GT.	 0.	 )	 .AND.	 __.__.	 ___._-._.	 _-• ---__.___
(0525) •	 (	 SMAX-FLOAT(NMAX)+CEL	 .GT.	 .01*CEL )	 )	 NMAX= NMAX+1
(0526) IF	 (	 (	 SMAX	 .LT * 	0 *	 )	 .AND.
(0527) •	 (-SMAX-FLOFT(NMAX)*DEL	 .GT.	 * 9 9 +DEL	 )	 )	 NMAX=	 NMAX+l
(0528) SCMIN= SIGN(1.9FMJN) •	FLOAT(NMIt.)+	 DEL*	 10.**(EX-ESCALE)
(0529)

_--...._-.- -
SCMAX= SIGN(1 * rFMAX)*	 FLOAT(NMAX)* DEL*	 10.**(EX-ESCALE)

r

--

a



SUBROUTINE SCALE 1 FMIN• FMAX9 SCMIN• SCMAX• NSI• ESCALE )

k

	

	 105301	 NSI= TABS( NMAX+ IFIX( -SIGN(I.oFMIN*FMAX) ).* NMIN ) 	 - •••-•--.-
10531) C
10532)	 RETURN
(0533)	 END
PROGRAM SIZE:	 PROCEDURE - 000600	 LINKAGE - 000056	 STACK	 000046

j	 0000 ERRORS C<SCALE >FTN-REY15.33

t



a

i

•SUBROUTINETSETPLT ( -HOPE • NCiLAPl• -LABELI• NCLAB2 9 lA8EL2 - )	 •• ^

	

--- --

(0534) SUBROUTINE SETPLT	 (	 hOFF•- NCLA[(19•LA6ELlr• NCLA1329• LABEL2 	 ) a
(0535) C
(0536) C INITIALIZE PLOT	 AND PUT	 ON PLOT	 LABEL * 	•-•.	 -

g (0537) C
-------•----------------------------------------

10539) C HOFF	 (INPUT)	 VERTICAL OFFSET OF HORIZONTAL 	 AXIS FBOV	 VWL•
(0540) C RASTER	 UNITS.	 -	 -	 -	 -
(0541) INTEGER HOFF
(0542) C NCLA01	 ( INPUT)	 NUMFER	 OF CHARACTERS	 IN PLOT LABEL	 I•
(0543) C LABELI	 (INPUT)	 PLOT LABEL	 1	 (ALPhANUMEPIC)-
(0544) OIMENSICN LABF•L1(NCLABI)

` (0545) C NCLAB2	 ( INPUT)	 NUMBER OF CHARACTERS 	 IN BLOT LABEL 2-
(0546) C LABEL2	 (INPUT)	 PLOT LABEL 2	 (ALPHANUMERIC)•	 -
(0547)

11
	 DIMENSION LABEL2(NCLAB2)

(0548) C----------------------------------------------------------------------
(0548) C COMMON BLOCKS	 ( SEE	 INIT FOR	 DOCUMENTATION
(0548) C----------------------------------------------------------------------
(0549) C
(0550) C CLEAR SCREEN AND INITIALIZE PLOT CCMMON AREA	 ---	 -	 -•• -

.	 ^{ (0551) C
(0552) CALL NEUPAG	 ---•-	 ____	 __.__._. .
(0553) CALL BINITY
(0554) C

t (0555) C GET CHARACTER SIZES-
(0556) C
(0557) CALL CSIZE(	 HCH•	 VCH )

F- (0558) C
(0559) C SET UP VIRTUAL wINDOW o 	THE SCREEN	 SIZE	 IS HSCRN BY	 VSCP.A FASTER
(0560) C UNITS-	 THE NOMINAL FLOT WINDOW	 IS HL' BY	 VW RASTER LNIT!-	 TIC	 NARKS
(0561) C WILL	 EXTEND OUTSIDE THE WINDOW A DISTANCE VCH.
(0562) C
(0563) VWU= VSCRN- 3*VCH- 2+ HOFF
(0564) VWL= VWU-VW+1-
(0565) HWL=	 (HSCRN-HW)/2 -3*HCH

-- (0566) HWR= HWL*HW-1
(0567) CALL SLIMX(	 HWL•	 HVI R	 )
(0568) CALL	 SLIMY(	 VWL•	 VWU	 ) _	 _.__._.__°— --- 	 _	 --	 _•
(0569) C
(0570) C CENTER TITLE @LOCK	 ACROSS TOP OF VIRTUAL WINDOW. 	 _--	 -
(0571) C
(0572) IHL= HWL +	 (HW-LINWDT( 8C))/2
(0573) IVL= VSCRN-VCH
( 0574) CALL	 MOVABS (	 IHL•	 IVL	 )	 -•-- •-• ••---	 -•	 --	 -	 - -
(0575) CALL	 AOUTST(	 809	 TITLE(1.1)	 )

-
(0576) IVL=	 IVL-VCH-1	 - • ---••_-..•	 .__...	 __ ..	 _.
(0577) CALL MOVABS(	 IHL•	 IVL	 )
(0578) CALL	 AOUTST(	 809	 TITLE(1.2)	 )	 -	 -

`	 j
'	 u

(0579) C
_^	

_a4tlC^°
(0580) C PUT PLOT LABELS 	 IN LOWER LEFT .CORNER- PO(0581)

C

 
QQA(0582) IHL= 0	 .------- --------

(0583) IVL= VCH+2
(0584) CALL MOVARS(	 IHL• IVL
(0585) CALL	 AOUTST(	 NCLABI•	 LABELI	 )
(0586) IHL= MAXO(	 0•	 (NCLA8I-NCLAb2)*1 4 CH /2 	)	 --- •--•--	 -_----
(0587) IVL=	 0 
(0588) CALL MOVABS(	 IHL•	 IVL )	 --_^^	 _ _.-
(0589) CALL AOUTST( NCLAB2 9	LABEL2	 )
(0590) C
(0591) RETURN



	

SW,FPU` INt SETPLY ( HOFF9 NCLA@1* LADELI9 NCLA029 LAHEL2 ) 	 _....

' (0592)	 ENO	 ,.,.__.____

i PROGRAM SIZES	 PROCEDURE - 000266	 LIKKAGE - 000076	 STACK - 000034
0000 ERRORS E<SETPLT>FTN- REV15.33 	-.- -	 -	 - •-	 -

i

I

{

I

i



SUBROUTINE VECPLT	 4	 VSCALE9

-•	 (05931 SUBROUTINE VECPLT ( 	 VSCALE•
' (0594) •	 ARRAY• N19	 N29 N39	 IJE9	 NC 9 	NAMES NCU9	 NAMEL

(0595) C
(0596) C DOES VECTOR PLOTS OF ARRAY.
(0597) C --
405981 C----------------------------------------------------------------------
(0599) C VSCALE	 ( INPUT)	 PLOT SCALE	 4ILL FE 1	 CM = VSCALE UNITS*

j
(0600)
(0601)

C ARRAY	 (INPUT)	 ARRAY OF	 VECTORS TO PLOT*
DIMENSION	 ARRAY(N19N29N3:	 -	 —

'	 (0602) C N19N29N3	 ( INPUT)	 DIMENSIONS	 OF	 ARRAY * 	(N1	 * GE *	 2)
(0603) C IJE	 ( INPUT)	 EXTENDED MESH	 INDICATOR * 	SEE F50LVE*
(06041 C NC	 (INPUT)	 NUMBER	 OF	 CHARACTEFS	 I`:	 NA11E.
40605) C NAME	 (INPUT)	 NAME- OF	 AFRAY *	-	 ------- —
(0606) DIMENSIC K NAME(NC)
(0607) C NCU	 (INPUT)	 NUMBER GF	 CHARACIEFS	 IN LNITS LABEL.

i (0608) C NAMED	 ( INPUT)	 UNITS LABEL*
(0609) DIMENSION NAMEU(NCU)

1	 40610) C----------------------------------------------------------------------
(0610 1 C COMMON BLOCKS	 4SEE - INIT	 FOR	 DOCUMENTATIGI
(0610) C---------------------------------------------------------------------
(C611) C LOCAL DECLARATIONS	 -- -----------••--
(0612) INTEGER OFFSET• HF89	 VPB
(0613) INTEGER LAHEL ( 1)9 LSCALE ( 3)9	 BLANK•	 EQSIGN
(0614) EQUIVALENCE	 (SCR29LAP.EL)

o (0615) DATA BLANK	 /4H	 /9 EGSIGN	 /4H	 _/	 -•-	 -	 -	 -
(0616) DATA SCALE / 48 * /
(0617.) C ---------------------------------------------------------------------

i" (0618) C
(0619) C INITIALIZE PLOT • 	DRAW AXES•	 AND	 FUT ON TITLE*
(0620) C

I	 10621) NCS=	 IFIX(SCALE)/HCH
i	 (0622) NWS= NCS/NCW
1	 (0623) ENCCCE(	 129	 2109	 LSCALE	 )	 VSCALE	 -

(0624) 210	 FORMAT(	 1PE10.3.	 2X	 )
(0625) NNV= NCU/NCy

- I	 (0626) IF	 (	 NNW*NCW	 .LT.	 NCL	 )	 NNW=	 NNL'+l
(0627) NCL= 8+ N6S*NC'd+ 4+	 12+	 NNG*NCL

r (0628) ENCODE(	 NCL•	 22C9 LABEL	 )	 (BLANKv1WS=Iq%WS)9	 EOF IGN9	 LSCALE•
(0629) +	 _ ( NAMf, U(INW ) 9IPJ'W = 19NNW)
(0630) 220	 FORMAT(	 8HSCALE:	 9	 40(k4l	 )
(0631) C
(0632) 3CFFSET=	 —IFIX(SC;ALE/2.)	 4
(0633) CALL	 SETPLT(	 OFFSET•	 NC 9 	NAPE*	 NCL 9 	LABEL )	 -•	 - -
(0634) CALL	 MOVABS(	 LINWDT(7)9	 (VCH+2)/3	 )
( 0635) CALL	 DRWABS(	 LINW0T ( 7)+IFIX(ECALE)9	 ( VLfi+2)/3	 )
40636) C
(0637) CALL	 AXES(	 0.9	 1.9	 OFFSET*	 Be	 2 9 	1C9	 16H	 (X — XE)11 XL — XE)	 9s I	
(06381 •	 0*9	 1*9	 OFFSET•	 5.	 7 9	 89	 8H	 Y/L	 9

'	 (0639) +	 09 NULLS	 0 9	 NULL

•	

(0640) C
(0641) C PUT PARAMETER BLOCK ON PLOT* 	

-.	 106421 C
(0643) VPB= VWL+ OFFSET- 3*VCH-3 — 2+VCH

c	 (0644) NPR=	 NPGL/	 (VPV/(VC11+2))
' ^•	 (0645) IF	 (	 (VPB/(VCH+2))*NPB	 .LT. NPRL	 ) NPB= NP8+1

1	 (0646) HPB= LINWCT(	 MAXD(NC9NCL)	 +	 5	 )
(0647) HPB-	 MAXO(	 HPB9	 HSCR?J — PJPB*LINWCT(NPLCH) —	(NPB-1)*LI%WOT(5)	 )
(0648) CALL GPBLK(	 HPP ♦ VPO	 )
(0649) C — — ----- ----- ___	 -
(0650) C

+^:--u r	 ._..°„-ws.•'^yw+d.a..arerr



1	 SUBROUTINE VECPLT t VSCALE•

. l (0651) C	 INITIALIZE ARROWHEAD, CALCULATION AND BEGIN LOOPS THROUGH MESH.

(0652) C

1 (0653) HANG= 30 * *	 ATAN2(1.•0.)/ 909 
(0654) HR=	 1./COS(HANG)
(0655) HBASE= 2.+ HR* SIN(HANG)
(0656) C
(0657) 00 500 J=19NJ
(0658) DO 500	 I=19NI

( 0659) C
(0660) C DRAW VECTOR BODY*
(0661) C
(0662) XVEC=	 XX(I)*FLOAT(HW)
(0663) YVEC= YY(J)*FLOAT(VL)	

^

1 (0664) CALL MOVABS(	 HWL+IFIX(XVEC) g	VWL+IFIX(YVEC)	 )

j (0665) XVEC= SCALE*	 ARRAY(ItI+IJLtJ+IJE)/VSCALE +	 XVEC	 -

4 (0666) YVEC= SCALE*	 4RRAY(29I+IJErJ+IJE)/VSCALE	 +	 YVEC

f	 a^ ) (0667) CALL	 CRWAUS(	 HWL+IFIX(XVEC)•	 VWL+IFIX(YVEC)	 )	 -

(0668) C
(0669) C DRAW	 VECTOR	 HEAD.	 ---	 ••-w •-^	 • ••
(0670) C NOMINAL HEAD LENGTH IS .15* VECTOF LENGTH*
(0671) C MINIMUM HEAD LENGTH IS * I* VSCALE.

r (0672) C
- : C0673) VLNTH=	 SORT(	 ARRAY(1•I+IJE g J+IJE)**2 .•	g

j (0674) + ARRAY(29I+IJEvJ+IJE)*+2	 )	 /	 VSCALE	 1

(0675) IF	 (	 VLNTH	 .LT.	 PRCSt.	 )	 GO	 TO	 500
(0676) VANG=	 ATAN2(	 ARRAY(^c•I+IJE9V+IJE)•	 AFRAY(1tI+IJC g J+IJE!	 )

(0677) HL=	 AMAX1(	 * 15+	 VLNTH•	 * 1	 )	 -

! r (06713) XVECH= SCALE* HL*HR* COS(VAKC+HANG)
(0679) YVECH= SCALE* HL*HR*	 SIN(VANG+HANG)
(0680) CALL	 DRWABS(	 HWL+IFIX(XVEC-XVECH)•	 V:L+IFIX(YVEC-YVECH)	 )

f` I (0681) XVECH=	 SCALE*	 HL*HHASE* SIN(VANG)	 + XVECH	 -•
(0682) YVECH= -SCALr* HL*HhASE* COS(VANG) 	 + YVECH

_. (0683) CALL	 MOVABS(	 HWL+IFIX(XVEC)o	 V6L+IFIX(YVEC)	 )I
(0684) CALL	 DRWABS(	 HWL+IFIK(XVEC-XVECH)• 	 V'WL+IF1)((YVEC-YVECH)	 )

_ . 10 665 ) C
(0666) 5CO CONTINUE
(0687) C r —

(0688) C FLUSH PLOT	 BUFFER• RETURN TO ALPHANUMERIC MCDE•	 AND	 FAIT FCR OPEPATI

(0689) C	 RESPONSE.	 _..___......_.__.,._ 	 ......
(0690) C

" (0691) 600 CALL MOVABS(	 09	 VSCRA_).
(0692) CALL ANMCDE
(0693)' CALL	 WAIT
( 004) RETURN
(0695) C . •_. _	 _	 _._ ___.__	 .
(0696) END

' PROGRAM SIZE: PPCCECURE	 - 001403	 LINKAGE	 - 000221.-	 STACK	 -	 700066

0000 ERRORS C<VECPLT>FTN-REV15.33
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SUBROUTINE VPROFS	 (	 NPRF•	 FRF ♦ 	 AMIN•	 AMAX•	 NATCS•	 ASCALft	 ---	 -•

(0697) SUBROUTINE VPROFS	 ( NPRF• PRF9	 ;MIN•	 AMAX ♦ 	 NATCS•	 ASCALE•	 ---
(0696) ARRAY• N19	 N."• N3.	 1JE9	 NC9	 NAME•
(0699) • NCU• NAMED )
(0700) C
(0701) C PLOTS SELECTED VERTICAL PROFILES	 OF	 ARRAY.	 _-	 -•
(0702) C
(0703) C ------------- -------------------------------------------------------
(0704) C NPRF	 (INPUT) NUMBER	 OF	 PROFILES TO	 FLOT.
(0705) C PRF	 (INPUT) XX VALUES OF PROFILES	 TO PLOT.
(0706) C WILL	 INTERFOLATE LINEARLY TO	 VALUES BETWFEP
(0707) C TABULATED VALUES OF XX.
(0708) DIMENSION	 PRF(NPRF)
(0709) C Ali IN	 (INPUT) MINIMUM VALUE ON VERTICAL 	 AXIS	 (SCALED
10710) C 8Y	 10—ASCALE).
(0711) C AMAX	 (INPUT) MAXIMUM	 VALUE	 ON	 VERTICAL	 AXIS	 (SCALED
(0712) C BY 10—ASCALE).
107131 C NATCS	 (INPUT) NUMBER	 OF	 TIC	 SPACES	 ON	 VERTICAL	 AXIS.
(0714) C ASCALE	 (INPUT) SCALE FACTOR FOR PLOTTING 	 GILL	 DE
(0715) C -- 10*+ASCALEv	 - ••	 _
(0716) INTEGER	 ASCALE
(0717) C ARRAY	 (INPUT) ARRAY TO FLOT.
(0718) DIMENSICN	 ARPAY(K1•N2.N3)
(0719) C NltN2aN3	 (INPUT) DIMENSICNS OF ARRAY.
(0720) C IJE	 (INPUT) EXPANDED	 MESH	 INDICATOR.	 SCE FSOLVF.
(0721) C NO	 (INPUT) NUMBER	 OF	 CHAF.ACTLRS	 IN	 NAME	 CF	 ARRAY.
(0722) C NAME	 (INPUT) NAME OF	 ARRAY	 -USED TO LAPEL HCR1iONTAL	 AX1
(0723) DIMENSION	 NAME(KC)
(0724) C NCU	 (INPUT) NUMBER	 OF	 CHARACTERS	 IN	 ARRAY UNITS.
(0725) C NAMED	 (INPUT) ARRAY	 UNITS	 -	 USED TO	 LAPEL	 HotilZOKTAL	 AXI'
(0726) DIMENSICN	 ^AMEU(KCU)
(0727) C---------------------------------------------------------------------
(0727) C COMMON FLOCKS IEEE	 IKIT	 FCR	 COCLmrNTA111
(0727) C--------------------------------------------------------------- ------
(D728) C LOCAL DECLARATIONS
(0729) DIMENSION	 AFRF(J) -•.--_	 _
(0730) EQUIVALENCE	 (SCF29APRF)
(0731) DIMENSION	 LABEL(l) -_._-.^.•.	 ,._.__.
(0732) EOUIVALENCF	 (SCR29LABEL)
(0733) DIMENSION LAPSCL(3)
(0734) INTEGER	 HK,	 VK,	 HPB. VPB
(0735) INTEGER	 PAT (6)
(0736) DATA	 PAT	 /	 11.	 56 9	34. 12.	 3212.	 321212
(0737) C---------------------------------------------------------------------
(0738) C
(0739) C INITIALIZE	 PLOT.	 PUT	 ON LABELS AND	 TITLES•	 AND	 PRA4	 AXES.
(0740) C LABEL	 WILL	 (CNTAIN	 THE NAME OF	 ARRAY•	 THE	 SCALE	 FACTCR•	 IF
(0741) C ANY•	 AND THE	 UNITS	 OF	 ARRAY.
(0742) C GPDLK PUTS ON THE PARAMETER BLOCK.
(0743) C
(0744) CALL	 SETPLT(	 0.	 20. 20HVERTICAL	 PROFILES OF•	 NC.	 NAME	 )
(0745) C
(0746) tiPB=	 HWR + VCII*NCH
(0747) VPB= VWU-	 (V6 -NPHL • (VCH +2))/2	 .	 ..	 _ .
(0748) CALL GPBLK(	 HPB• VPB )
(0749) C

j	 (0750) NNW= NC/NCW
(0751) IF	 (	 NCW*NNW	 .LT.	 NO )	 NNW=Nt4W *l
(0752) ENCODE	 1	 12.	 210•	 LABSCL )	 ASCALE
(0753) 210 FORMAT (	 7H X 10- 9 13.	 2X	 )

i
0?`54L 00	 215	 INW=1 9 3
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C1Mr' _ VPROFS	 ( NPRF * ' PRF• AMIN • 	AMAX9 'NATCSv	 ASCALE •SUBROUTINE

(0755) 215 LADEL( INW+NNW)= LABSCL(INW)
(0756) DO 230	 INW=19NNU
(0757) 230 LABEL( INW)=&AME(1NY)
(0758) NFL=

'	 (0759) IF	 (A SCALE.Ef:.0) 	 NNL= NNW
SCALE

' (0760) NNY= NCU/NCW
(0761) IF ( NCW*NNY	 .LT. NCU ) NNW= NNW+1_

{{ (0762) DO 240	 INW=I.NNL
l (0763) 240 LAbEL(INw+hNL )= NAMEU ( INW)

(0764) NCL=	 (NNL*NNW)*%CW
(0765) C — _	 - ----	 _ - -	 -	 --	 - --

!.j (0766) CALL	 AXES( AMIN • 	AMAX ♦ 	0•	 NAICS•	 29	 KC•L • LABEL@
(0767) +	 000	 1-•	 0♦ 	 5 9	 --29•99	 8H	 Y/L	 •
(0768) +	 O• NULL•	 0• NULL	 )
(0769) C __ _.	 _ _ __-_._. ___....._.	 -----
(0770) C SET PLOT VARIABLES FOR CURVES.
(0771) C —___-.__ __^.._ _____. _, __ _ _ __-•-	 __

i (0772) CALL NPTS( NJ )
(0773) CALL	 DWINDO(	 AMIN/(10.**ASCALE)•	 AMAX/(10.**ASCALE)• 	 0.•	 1.	 )

I (0774) C
(0775) IF	 (N2.E0-U 60 T0.
(0776) C
(0777) C	 INITIALIZE OF LINE PATTERN KE-Y BLOCK .__
(0778) C
(0779) LKL= 5 0 --
(0780) LKT= LKL+LINWDT(24)

E (0781) VK= VWL-3*VCH-3-2*VCH
(0782) NKR= NPRF/	 (VK/(VCH*2))
(0783) IF	 (	 (VK/(VCH+2))*NKB	 .LT. NPRF	 )	 NKD= NKB+1	 -_	 - ••
(0784) HK= LINLDT(	 MAXi(209NC)	 +	 5	 )
(0785) HK= FAXO(	 HK•	 HSCP.N- NKB*LKT- 	 (NKB-1)*LINWDT(5)	 )
(0786) IHK= HK
(0787) IVK= VK+VCH+2
(0788) C
(0789) C LOOP THROUGH PROFILES..
(0790) C
(0791) DO	 48+ 0	 IPRF= 19NPRF
(0792) C
(0793) C LOCATE EACH PRF	 IN XX• INTERPOLATE TO PRF• AND PLOT CURVE.
(0794) C
(0795) DO 320	 I=2*NI

f	 (0796) 320 IF	 (	 PRF(IPRF)	 .LT.	 XX(I)	 )	 GO	 TO	 340
(0797) I =N I_--

,^ j	 (0798) C
y • (0799)it 340 FACT=	 (PRF(IPRF)-XX(I-1))	 /	 (XX(I)-XX(I-1))	 _—

(0800) DO	 360 J=19NJ
(0801) APRFtJ)=	 ARRAYtl•I+IJE-1•J+IJE)+

F i	 (0802) +	 FACT*(	 ARRAY(1•I+IJE*J+IJE)-ARRAY(1*I+IJE-1 q J*IJE) )
(0803) 360 CONTME
(0804) C
(0805) IPAT = PAT(	 M0D(IFPF+5v6)+1
(0806) CALL	 LINE(	 IrAT	 )

. :0807) CALL CPLOT(	 APRF• YY
(0808) C

_.	 (0809)

i	 (0810)
C
C

LABEL LINE PATTERN
^

-r	 ..	 t0811) IVK=	 IVK-VCH-2
(0812) IF	 (IVK.GE.0)	 60	 TO 420^

h (0813) IVK= VK_-
(0814) IHK=	 INK+LKT*LINWDT(5)

L PAGE ^S
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SUBROUTINE VPROFS ( NPRF• PRF• AMIN• AMAX• NATCS+ ASCALCv	 ---- __

(0815)	 420	 IF ( IHK+LKT .GT. HSCRN ) •GO TO 480 • - •- ----•--.	 --^--- ---_
(0816)	 CALL MCVABS ( IHK• IVK+(VC!-+2)/3 )
(0817)	 CALL OSHABS( IHK+LKL• IVK+(VCH+2)/39 IPAT )
(0818)	 CALL MOVASS( IHK+LKL• iVK )
(0819)	 IF (IVK.EQ.VK) ENCODE( 24. 4309 LABEL ) PRF(IPRF)
(0820)	 IF (IVK.LT.VK) ENCODE( 42 4. 4409 LABEL ) PRF(IPFF)
(0821)	 430	 FCRMAT( 18H (X-XE)/(XL-XE) =• F6.3 )	 -	 ---
(0822)	 440	 FORMAT( 1HX•	 F6.3 )
(0823)	 CALL AOUTST( 24 9 LABEL )
(0824) C
(0825)	 4HO CONTINUE
(0826) C
(0827)	 GO TO 60C
(0828) C
(0829) C PLOT SINGLY CIMFNSICNED ARRAY. 	 -•---- ----- ---•--
(0830) C
(0831)	 500 CALL CPLCT( ARRAY• YY ) - ---- 	 -----•_•.--- -•• • .. . .
(0832) C
(0833) C FLUSH PLOT BUFFER * RETURN TO-ALPF•ANUMERIC MODE• AND GAIT FOR OPERATCR
(0834) C RESPONSE.	 -
(0835) C
(0836)	 6CO CALL MOVABS( 09 VSCRN )
(0837)	 CALL ANNODE
(0838)	 CALL WAIT
(0839)	 RETURN
(0840) C
(0641)	 END
PROGRAM SIZE:	 PROCEDURE - 001466	 LINKAGE - 000227	 STACK - 300102
0000 ERRORS 1<VPROFS>F7N-REVI°.33
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APPENDIX B
DATA BASE MANAGER LISTING

(00011 C ..	 _.._ _	 ... _^_._._.-0__00_0_ ._. 	 __ ...	 • .

(0002) C----------------------------------- --------------------------------
(0003) C

_ .	 _.^	 -...	 _.._	 ..

'	 (0004) C CONTROLLER FOR ALLOY DATA BASE MANAGER. 	 _ ....^_	 ___. -	 ...._,_.._.....
(0005) C
(0006) C MODEL 1	 (12/79)
(0007) C
(OOOH) C + SETS UP CARD	 IMAGE DATA BASE FOR INPUT TO.
(0009) C TMf	 MPS SOLIDIFICATION MODEL.
(0010) C
(0011) C--------------------------------------------------------------------
(0012) C COMMON FLOCKS
(0013) COMMON	 CRT. OLDDB9	 NEWDG9
(0014) •	 NAM(13i15)9	 AN 9	VLIJ(3915)9	 NV9
(0015) •	 ^'	 '	 SOL,VNT9	 SOLUTE9	 ALREF(2095)9
(0016) •	 FERROR(7)9	 FBOUND(1 4 )•	 FA4(1) 9	FSOCH(2)9
(0017) +	 FMT1(5)9	 Fl-,T2(2)9	 GUIDE(20)
(0018) INTEGER	 CRT• OLDCE9 NEWD69
(0019) +	 SOLVNT9 50LUTEi ALREF9	

—

(002C) •	 FERROR ♦ 	 FBOUND9	 FA49	 FYOCH9
(0021) •	 -	 FMT19	 FM729	 GUIDE
(0022) C------------------------------------------------------------------=-
(0023) C LOCAL	 DECLARATIONS

	 _	 0000

(0024) LOGICAL NOOL09 SAVOLD
(0025) INTEGER	 ADOREF(20)
(0026) INTEGER	 CODE
(0027) INTEGER GBNAME(s )9 	 RENAME(?)
(002I') DIMENSION	 IRSP(1)
(0029) C -------------------- - --------------- - ------- ------------------ -----^
(0030) C
(0031) C SET UP HOLLERITH ARRAYS AND CONSTANTS.
(0032) C
(0033) RINF= 1.E37
(0034) CRT= 1
(0035) OLDDB= 5
(0036) NEUDB= 6
(0037) NN=	 13
(003f) NV=	 11
(0039) CALL	 SETHOL(	 NAM(19	 1)•	 529	 52H • 	ENTER	 FIINIMLM	 CL	 (67	 FCT)	 ....
(0040) * 0 0. 0 0 0. 0 0 0 0 0 0. 0 0 0 	 )

(0041) VLU(29	 1)=	 G.
(0042) VLU(39	 1)=	 100.
(0043) CALL SEThOL(	 NAM(19	 2)9	 52 9 	52H" ENTER MAXIMUM	 CL	 0:T PCT)	 0000
(0044) • .................	 )

j	 (0045) VLU(29	 2)=	 0.
(004E) VLU(Z9	 2)=	 1G0.
(0047) CALL	 SETHOL(	 NAM(1 9 	3)9	 15-29'52H	 "ENTER	 TEMPERATIRE- COMPOSITION.
(0048) *PE	 (DEG	 C/O CT)	 ..	 )
(0049) VLU(29	 3)= -RINF
(0050) VLU(39	 3)=	 G.
(0051) CALL SFTHGL(	 NAF(1 9	4)i 529 	 5211 ' - ENTER	 EQUILI 13RIUM	 PARTITION RA
(0052) *	 0 0. 0 0 0.00.0 0 0. 0 0	 )

(0053) VLU(29	 4 )=	 G.
(0054) VLU(39	 4)=	 1.
(0055) CALL SETHOLI	 NAM(19	 `)9529	 52H -•ENTER EUTECTIC CO!'PCSITION	 (VT
(0056) *T)	 ..............	 )
(0057) VLU(29	 `)= 0.
(005P) VLU(39	 ri)=	 100.
(0059) CALL	 SETHOL(	 NAM(19	 6)9	 529	 5211	ENTER"EUTECtIC	 TEMPERATURE	 (DE
(0060) •)	 ...............	 )

^.	 _	 .,.....^r_.:..y..	 __d..	 0000_ ,^.	 ,..-.^_.. ^•_	 ^^-^^.,,;..-:.,.^ ,^.-::



flow

(00611 VLU(2. 6)= - PINE	 =
` (00621 VLU0. 6)=	 RINF
' (0063) CALL SEThOLt	 NAM41.	 7)• 52952H	 ENTER

-
COMPOSITION-DENSITY SLOPE

40064) *GM/CP**3)/PCT ...	 ?
(0065) VLU(29	 7)- -RINF
400661 VLU(29	 7)=	 RINF	 -
(0067) CALL SFTHOL(	 NAM(1. 8)• 52. 52H	 ENTER FRIMARY PhASE	 SOLID CENSI
(0068) *	 (GM/CM**3)	 .....	 )	 •-'^ 40069) ^	 _ ^.___ _	 —	 ...__.._	 ..	 _..... __	 _

VLU(29	 R)= Do
(0070) VLU(39	 b)= PINF
(0071) CALL SETHOL(	 NAM(1.	 9)• 52. 52P	 ENTER EUTECTIC LICUID DENSITY
(0072) */CM**3)	 .........	 )

{ (0073) VLU(29 °)= 09	 -
(0074) VLU(3. 9)= RINF

`
(0075) CALL SETHOL(	 NAM(1.,30)•	 52.	 52H	 ENTER EUTECTIC	 SOLIC	 DENSITY	 (C
(0076) +CM**3)	 ..........
(0077) VLU(2910)= 0. --
t0078) VLU(3910)= RINF
(0079) CALL	 SETHOL(	 NAM(ltll)r T 52^	 52h	 ENTER	 VISCOSITY	 (Gt'/(CM*SEC))	 ..

f (0081) VLU(2911)=0.
(0082) VLU(3.11)*RINF
(0083) CALL SETHOL(	 DBNAME• B• BHMI.D.B	 )y
(0084) CALL SETFOL(	 RENAME.	 Be	 SHMI.TCB	 )

I (0085) CALL SETF-OL(	 FERRCR•	 2P.9	 2FH(2?H'*****	 INVALID RESPONSE)	 )
i	 (0086) CALL SFTPOL(	 FBOUND•	 56 9	5EN(2FH**+** VALUE MUST 91	 IN	 RANGE91VE

(0087) *.3t3H	 T091PE10.3)	 )
(0088)
(0089)

CALL SETHOL(	 FA4.	 4 9	4H(A4)	 )
CALL SETHOL(	 FbZCH•	 Be	 SH(20A4)	 )

(0090) CALL	 SETHOL(	 FMT1.	 20.	 20H(A49(iX9A4*6X g 2E10.3)	 >
(0091) CALL	 SETHOL(	 FMT29	 P.•	 E• H(RE10.Z)	 )

-x - (0092) CALL	 SETFOL(	 GUIDE•	 909	 B0H.........0.....00.00000.0.0.0000.00%v
(0093) *0.........0.........0.........C......,...0	 )

d (0094) C
(0095) C INITALIZE TEKTRONIX	 TERMINAL CONTRGL	 SYSTEM.
(0096) C (USED ONLY FOR NENPAG.)
(0097) C

_	 .... _._._ ___._^..._.., ....

40098) CALL	 INITT(1200)
(0099) CALL	 TERM(391024)

.° (0100) CALL CHRSIZ (4)
r	 5 (0101) C s

(0102) C CHECK FOR EXISTANCE OF OLD DATA EASE. 
(0103) C

+ (0104) CALL	 FILES(	 1 9	DBNAME•	 DUM 9	DUP 9y CODE	 )
(0105)

_
NOOLD=	 (COnE.NE.0)

ti (0106) IF	 (NOOLD)	 CALL MSG(	 48 9	48HNO	 OLD DATA BASE. BEGIN	 nUILDING NE1
(0107) *ATA	 BASE.	 )
(0108) IF	 (	 NOOLD	 )	 GO TO 310
(0109) ('
(0110) C CHANGE `NAME OF	 CLU DATAPASE.
(0111) C IF USER	 WANTS TO	 SAVE OLDS	 ASK FCR NAME.
(0112)
(0113)

C
C

OTHERVISF UCE 'VEN. PORARY	 NAME RENAME	 FOP	 OLD DATA	 BASE•	 AND DELETE	 I',
AFTER NEW	 IS WRITTEN*

(0114) C
(0115) 200	 CALL MSG(	 60. 64HDO YOU WANT	 TO SAVE A COPY OF THE OLD DATA BAS(
(0116) +	 (Y	 CR	 N)	 )

_	 (0117) SAVOLD- .FALSE.	
_	 r __^.-___—^_r	 ^.-	 _	 _-- _•

t0118) IRSP(1)=	 4H
(0119) READ	 (CFT•FA49ERR=230)	 IRSP
40120) IF	 (	 (IRSP(1).E094HN	 )90R0(IRSP(1)0E0.4HNO	 )	 )	 CC	 TC	 260

z
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(0121)	 IF ( (IRSP(1).EO.4HY 	 ).OR.(IRSP(1).E0.4HYE' ).OR.

	

(0122)	 •	 (1RSP(1 ).EC.4HYES ) ) _GC 10 250`
'	 (0123)	 230 WRITE (CRTvrERROR)	

-	
-

	

(0124)	 GO TO 200	 ___ ._..__.__	 - _ •---	 __	 _	 __----
(0125) C

	

(0126)	 250 SAVOLD= .TRUE.

	

(0127)	 CALL MSG( 44. 44HENTER COPY FILE NAME (UP TO 6 CHARACTERS) 	 )

	

(0128)	 READ ICRToFROCH) RENAME
	(0129)	 CALL FILES( 1* RENAME• DUM• CUM• CODE )

	

(0130)	 IF (CODE.NE.0) jG TO 270

	

(0131)	 CALL MSG( 24 9 24HNAME ILLEGAL CR IN USE	 )

	

(0132)	 GO TO 250
(0133) C

	

(0134)	 260 CALL FILES( 59 RENAME* DUM• DUM9 CODE

	

(0135)	 270 CALL FILES( 6• DP.NAMEv' DUM• RENAME• CODE ) 	 r _

	

(0136)	 IF (CODE.NE.0) 60 TO 3000-
(0137) C
(0138) C OPEN OLD AND NEW DATA BASES AND GET IDENTIFIER FOR NEW.

	

(0140)	 CALL FILES( 29 PENAME• OLDDB• DUM• CODE )

	

(0141)	 IF ( CODE.NE.O ) GO 703000

	

(0142)	 READ (OLC0V9F80CH9ENC=480 g ERR= 4 50) ADBREF.

	

(0143)	 CALL MSG( 28. 28HOLD DATA EASE IDENTIFIER IS: )

	

(0144)	 CALL MSG( 809 ADBREF )

	

(0145)	 CALL MSG( 4. 4H	 )

	

(0146)	 310 CALL FILES( 3. OBNAKE• NEWDE 9 DUM• CCDE

	

(0147)	 IF ( C0CE * NE.0 ) GO TO 3000

	

(0148)	 CALL MSS q 524 t2HENTER NEW DATA BASE IDENTIFIER (UP TO 80 CHARA.

	

(0149)	 *RS) )	
-

	

(0150)	 CALL MSG( 809 GUIDE )	 _

	

(0151)	 READ (CR7 9 FS0CH) ADFREF

	

(0152)	 WRITE (NEL'DP.F80CH) ADBREF

	

(0153)	 IF (NOOLD) GO TO 500

	

(0154)	 C '
(0155) C READ EACH DATA SET FROM OLD DATA BASE• MODIFY ITs AND LF17E IT
(0156) C OUT TO NEW DATA BASE.

1	
(0157)	 C

	

(0158)	 400 READ (OLCC8gFMTI#END=500vERR=4 c 0) SOLVNT• S0LUTE• VLU(191)9
I	 (0159)	 •	 VLU(192)

	

(0160)	 READ (OLDDB9F80CH9ENC=4S09EPP. =4°0) ALREF

	

(0161)	 READ (OLDDVgFM72vEND=4809EFF,=490) 	 (VLU ( 19IV)9IV=3vf)

	

(0162)	 READ ( CLDDbvFMT29EN0 =4R0gEFR=490)	 (VLU(19IV)9IV=7.10)

	

(0163)	 READ (0LDDB9FMT2vENO=4809ERR=4 0 0) VLL(1911)
(0164) C

	

(0165)	 CALL MODWRI

	

(0166)	 GO TO 400
(0167) C

i	 (0168)	 4P0 CALL MSG( 44. 44H*****UNEXFECTEr END — CF —FILE ON OLC CATA BASE )

	

(0169)	 CALL MSG( 32. 32H*****SKIPPING TO DATA SET INPUT 	 )

	

(0170)	 GO TO 500
	(0171)	 450 CALL MSG( 36. 36H ***** FORMAT FRROR IN OLD DATABASE 	 )

	

10172)	 CALL MSG( 32. 32H*****SKIPPING TO DATA SET INPUT	 )

	

(0173)	 L
(0174) C INPUT NEW DATA SET * MODIFY IT IF NECESSARYo AND WRITE IT
(0175) C OUT TO NEW DATA'BASF.	 -- -'-^	 —
(0176) C

	

(0177)	 500 CALL NEVPAG	 ----'	 `—	 _-'--

	

(0178)	 CALL MSG(489 48HENTER NAME OF SCLVENT (UP TO 4 CHARACTERS)• OR

	

- (0179)	 CALL MSG(4F9 48H	 0	 TO TERMINATE DATA SET 'SPECIFICATION
	(0180)	 READ ( CRTvFA4) SOLVNT



ft"

i

(Dial) If	 (SOLVNT * E0o4HO	 GO 
TO 

600
40182) C 0

(0183) CALL MSG( 449 44HENTEk NAME OF SOLUTE i t;P—fO-4- CHARACTERS)_
.._—

)
40184) RFAD 4CRT 9 FA4) SOLUTE
(0185) C
(0186) CALL MSG( F69 56HENTER ALLOY REFERENCE	 (5 LINES OF UP TO 80 CHA
(0187) *TEIRS)	 I
(0188) CALL MSG(	 809 GUIDE	 1.
(0189) READ	 (CRT9F80CH)	 ALFEF
(0190) C
1 0191) DO 5E0 IV=19NV
(oi ql) 520 CALL MSG(	 I • NN9 NAM(ItIV)
(0193) READ	 (CRT q *vERF=560)	 VLU(I*IV)
40194) IF	 (	 (VLU(ItlV).Gr.VLU(2 9 1V))	 AND*
(0195) (VLV(191V)*LE*VLU(391V))	 )	 60	 TO	 5F0
(0196) WRITE '( C R T , r 13 0 U ND I 	 VLU(2 q IV) 9	 VLU-(39 IV)
(0197) 60 TO 520
(0198) 560 WRITE	 (CRT*FERPOR)
(0199) GO TO 520
(0200) 580 CONTINUE
(0201) C
(0202) CALL MODWRI

•	 (0203) 60 TO 500
(02O4) C
(0205) C CLOSE NEV DATA EASE• DELETE OLD IF BE SAVFC.
(0206) C
(0207) 600 CALL FILES(	 q v DBNAPE, NEWCB '-9	 DUM•' CODE')-
10206) IF	 (NOOLC)	 CALL	 EXIT
(0209) CALL FILES(	 4 9 RENAME9 OLDCB9	 UUM9 CODE
(0210) IF	 (oNOT * SAVCLD)	 CALL FILES(	 5 9 RENAME• DUM9 DUM 9 CODE
(0211) CALL EXIT
(0212) C
(0213) 3000 CALL MSG( 20 9 204 • ***FILE USAGE ERROR
(0214) CALL EXIT
(0215) C
(0216) END
PROGRAM SIZE: FRCCFDURE - 003432	 LINKAGE	 - 000341 STACK	 -	 000022
0000 ERRORS 1<oMAlNo>FTN-REV15o33



^^	 ........ SUBROUTINE PODWRI

(0217)	 SUPRCUTIKE HODWRI

MIR) c
40219) C MODIFY INDIVIDUAL ELEMENTS OF - DATA SETT - AND
(0220) C WRITE DATA SET OUT TO NEW DATA BASE...
(0221) C
(0222) C ------------------------------------- ---------------------------------
(0223) C COMMON FLOCKS
(0224)	 COMJACN	 CRT• 0LDDR• NE4'00•
(0225)	 NAM(13915)• NN• VLU(3 9 15)• NV•
(0226)	 SOLVNT• SOLUTE• ALREF(2095)•
(0227)	 •	 FERRORM• FeCUNC(14)• FA4(1)• F60CH(2)•
(0228)	 •	 FMTI(S)• FMT2(2)• CUIDE(20)
(0229)	 INTEGER	 CRT• OLDOP• NEVD09
(0230)	 SOLVNT• SOLUTE• ALREF•
(0231)	 •	 FERROR• FBOUND• FA4• FROCA'9'
(0232)	 FMT1• FMT2• GUIDE
(0233) C------------ 	

_	 --•- _- - _ __

-------------------
(0234) C LOCAL DECLARATIONS
(0235)	 DIMENSION IRSP(l)
(0236) C --------------------------- 7= - - - - - - - - - - - - - - - - - - - - - - - - - - - 7 - - - - 77 ---_ „^ _^._
(0237) C
(0238) C CLEAR SCREEN AND ' WRITE CURRENT=

.

URRENT VALUES*
(0239) C
(0240)	 200 CALL NEWPAC
(0241) C
(0242)	 WRITE (CFT•220) SOLVNT• SOLUTE
(0243)	 220 FORMAT( 15H	 I	 SOLVENT:• 5X• A4•
(0244)	 /15H	 2	 SOLUTE: • 5X• A4
(0245) C
40246)	 WRITE (CRT * 220) ALREF
(0247)	 230 FORMAT( 24H	 3	 ALLOY REFERENCE: • 21A4•
(0248)	 (24X• 20A4)
(0249) C
(0250)	 .NV3= NV+3
40251)	 WRITE ( CRT•240) ( IV• (NAM ( Ih•IV - 3)•IN=3 • NN)i VLU(I•IV-3)•
(0252)	 •	 IV=4•NV3 )	

I
(0253)	 240 FORMAT( r4o 3X • IIA49 5Houeo • IPE12*5
(0254)	 C
40255) C ALLOW USER TO MAKE CHANGES*
(0256) C
(0257)	 300 CALL MSG( 4• 4H
(0258)	 CALL MSG( 49 4H
(0259)	 CALL MSG( 4 9 4H
(0260)	 CALL MSG( 6P • 68HENTER C T,O--CCP,Y.,THIS DATA SET AS IT STANDS INTO
(0261)	 *E NEW DATA BASE•
(0262)	 CALL MSG( F6956H	 0 TO OMIT THIS DATA SET FROM THE NEW DATA

(0263)	 *SE• OR
40264)	 CALL MSG( 28928H	 ITEM NUMBER TO CHANGE.
(0265)	 IRSP(I)= 4H
(0266)	 READ (CPT•FA4•ERR=340) IRSFit	
(0267)	 IF (IRSP(1)oECe 4HC	 ) Go TO 5^6 --

(0268)	 IF (IRSP(1)oE0e4HO	 ) RETURN
(0269)	 IF (IRSP(1)oE094H	 ) GO TO 340
(0270)	 DECOCE( 4• •• IFSP• ERR=340 ) ITEM
(0271)	 IF ( (ITEP-LT.NV*4) oANr ) o (ITEPoGTeD)	 GO TO 350
(0272)	 340 WRITE (CPT•FERROR)
(0273)	 GO TO 3C0
(C274) C
(0275)	 350	 IF I IT[MoCT * 3 - f -' GC-

(0276)	 GO TO (3f093709380)9 ITEM

'^F TCTTNAL PAGI,,'

4'F' POOR QTJALIP,'



.,.._,----..__..-___.

(0277)	 360 CALL MSG( 369 36HENTER SOLVENT (UP TO 4 CHARACTERS) 	 )
10278)	 READ ICPT9FA4) SOLVNI
(0279)	 GO TO 200
(0280)	 370 CALL MSG( 369 36HENTER SOLUTE tt;P•TO 4 CHARACTERS) 	 1
(0281)	 READ (CRT 9 FA41 SOLUTE
10282)	 GO TO 200
(02831	 380 CALL MSG( 569 56HENTER ALLOY REFERENCE 45 LINES OF UP TO 80 CHAT
(0284)	 *TERS1
10285)	 CALL MSG( 809 GUIDE 1^
(0286)	 READ (CRTvF80CH) ALREF
(0287)	 GO TO 230
(0288)	 410 IV=ITEM-!
402891	 CALL MSG( 4*NN9 NAM(19IV)
10290)	 READ (CRT9*9ERR=430) VLU(19IV1
(0291)	 IF ( ('VLU(1 9 IV) * GE * VLU(29IV)) .AND.
(0292)	 •	 (VLV(19IV)*LE.VLU(49IV)) ) GO TO 2CO
10293)	 WRITE (CRT9fBOUND) VLU(291V)9 VlL(39IV)
(0294)	 GO TO 410
10295)	 430	 WRITE ICRT9FEPROR)	

__....._.___. _.	 .._.

(0296)	 GO TO 410
(0297) C
(0298) C WRITE CURRENT VALUES OUT TO NEW DATA BASE*

.	 (0299)	 C	
_. -	 .. - 

(0300)	 500 WRITE (NEUDB * FMT1) S01-VNT9 SOLUTE• VLU(1.1)9 VLU(192)
(0301)	 WRITE (NEUDD9F80CH) ALREF
(0302)	 WRITE ( % EW0FvFMT2)	 (VLU(19IV) * IV=396)
(0303)	 WRITE (NEWDBtFMT2)	 (VLU(19IV ) 9IV=7910)
(0304)	 WRITE (NEWDB9FVT2) YLU(1911)
(0305)	 RETURN	

-	 - -• _._..	 _ _. ._..__

(0306)	 ENO
PROGRAM SIZE:	 PRCCEDURE - 001460	 LINKAGE - 000134	 STACK - 000020
0000 ERRORS E<MODWRI>F7N-RFVI`*33



SU8ROUT 1NE FILES(  NTRY• FNAME9 FUNIT 9 CNAME • CODE

(0307) SUBROUTINE FILES( NTRY•	 FNAME9	 FUNIT• CNAME• CODE	 )	 "'^'
(0308) C
(0309) C PERFORMS FILE OPERATIONS USIAG PRIME SYSTEM ROUTINES.
(0310) C
(0311) C---------------------------------------------------------------------
(0312) C NTRY	 (INPUT)	 1	 CHECK EXISTANCE OF FILE FNAMF 	 IN CURRENT L(
(0313) C RETURNS CODE=	 C IF IT EXISTS*
(0314) C NONZERO OTHERWISE•
(0315) C

_
" 2-- OPEN FILE FNAME ON FORTRAN LOGICAL UNIT

(0316) C FUNIT	 TC READ*
(0317) C 3	 OPEN FILE FNAME ON FORTRAN LOGICAL UNIT
(0318) C  FUNIT	 TO	 WPITE.
(031`.') C 4 _ ._CLOSE FILE FNAME.
(0320) C 5	 DELETE FILE FNAME FROM CURRENT UFD.
(0321) C 6	 CHANGE NAVE OF FILE FNAME TO CNAME.
(0322) C FNAME	 (INPUT)	 HOLLERITH FILE NAME * UP	 TO 6 CHARACTERS•
(0323) INTEGER	 FNAME(2)
(0324) C FUNIT	 ( INPUT)	 FCRTRAN LCGICAL UNIT.
(0325)

_
INTEGER FUNIT

(0326) C CNAME	 (INPUT)	 NEW FILE NAME FOR ENTRY 6.
'	 (0327) INTEGER CNANE(2)

(0328) C CODE	 (OUTPUT)	 ERROR CODE.
(0329) C CODE= '0 IF OPERATION SUCCESSFUL.
(0330) C NONZERO OTHERWISE.
(0331)

_
INTEGER CCCE

(0332) C---------------------------------------------------------------------
(0333) C SYSTEM SUPPLIED PARAMETEFS
(0334) C SYSCOM>KEYS - F	 MNEMONIC KEYS FOP	 FILE SYSTEM	 (FTN)	 31	 MAY•	 1'
(0334) NOLIST
(0335) C----------------------------------------------------------------------
(0336) C LOCAL DECLARATIONS
(0337) INTEGEF•2	 INAME•	 KODE•	 PUNIT•	 SPAR• 
(0338) *	 NTEXT
(0339) INTEGER	 TEXT(296)
(0340) DATA TEXT	 / 4HFIND94H	 • 4HOPEN94H	 •
(0341) •	 4HOPEN94H	 •	 4HCLOS94HE	 •
(0342) •	 4HGELE94HTF.	 •	 4HP.ENA94HME	 /•
(0343) *	 NTEXT / 8 /
(0344) DATA	 INAME / 6 /
(0345) C---------------------------------------------------------------------
(0346) c

_..._..	 _

(0347) CODE=	 0
(0348) IF	 (NTRY.EC.6) 60 TO 500	 - ------^	 --'	 -
(0349) SPAR= Kt.EXST

(0350)
__•,__.	 —_ —_°.____	 _ . _	 _.	 _

IF	 (NTRY.EO-2)	 SPAR= KSPEAD
(0351) IF	 (N7RY.E0.3)	 SPAR=	 KSWRIT
(0352) IF	 (NTRY.EC.4)	 SPAR=	 KSCLOC
(0353) IF	 (NTRY-EC.5)	 SPAR= . KIDELE
(0354) C

-

(0355) PUNIT= FUNIT- 4
(0356)

_
IF	 (	 (NTRY.EO.1).OR:(NTRY.EQ-5) 	 )'PUNIT =-6

__

(0357)
40358) C

ITYPE=	 (I
-- ----------------._._.._	 —...__._.

(0359) CALL	 SPChIS(	 SPAR • 	FNAME 9	INAME.	 PUNIT•	 ITYPE• KODF	 )
(0360)

-_
CODE= KODE

40361)
( 0362)

 C
IF	 (NTRY . EA.1 )	 FETURN -

_^	 (0363) IF	 (	 (NTRY.E0.5)	 .AND.	 (CODE-EC.15)	 )	 RETURN
_(0364) CALL	 ERFPRS(	 KSIRTNq	 KODE • 	TEXT ( IgNTRY )• NTEXT'9	FNAME 9	INAME)
(0365) C

Imo......:..-r.,.,.-----•--:•.•



1
SUBROUTINE FILES(	 NTRY9 FNAME9 * FUNIT9iCNAME9=CODE =)"

40366)	 RETURN
40367)	 C
(0368)	 500	 CALL CNAMSSI FNAME9 INAAE9^CNAME^ INAME^ KODE 1

a	

fi

(0369)	 CODE= NODE
(0370)	 CALL ERPPRS(	 KSIRTN9 KODE9 TEXT119NTRY)9 NYEXT 9 FNAME9	 INAME)

k (0371)	 RETURN
r (0372)	 C

(0373)	 ENO _	 _
PROGRAM SIZE:	 PROCEOL• RE - 000266 --
0000 ERRORS ECFILES >FTN—REV15.33

LIKKACE--000071STACK -	 000036--
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f

SUBROUTINE MSG	 (	 NCH• MESSGE'^-

(0374) SUBRCUTINE MSG I NCH• MESSGE
(03151 C
(0376) C CISPLAYS MESSAGE ON CRT.
403771 C
(0378) C----------------------------------------------------------------------
(0379) C	 NCH	 (INPUT)	 NUMBER OF CFAP.ACTERS IN	 MFSSACE.
(0380) C	 MESSGE	 (INPUT)	 MESSAGE	 TO DISPLAY.
(0381) DIMENSION MESSGE(NCH)
(0382) C----------------------------------------------------------------------
k0363) C LOCAL DECLARATIONS
(0384) INTEGER CRT
(03851 DATA CRT/l/• NCU/4/

'
f	

(0386) C--------------------------------------
(0387) C
(0388) NN= NCH(NCW
(0389) IF	 (NN •NCW	 .LT. NCH) NN=NN+1
(0390) WRITE	 ( CRT 9 100)	 (VESSGE ( IN)9IN = 19NN)
(0391) 100	 FORMAT	 (	 20A4 f
(0392) C
(0393) RETURN

}	 (0394) END
PROGRAM SIZE:	 PROCEDURE - 000101	 LINKAGE - 000037 	 STACK -	 000022
0000 ERRORS [<MSG	 >FTN-REY15.33
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SUBROUTINE SETHOL 1"ARRAYS' NCH ♦ POLCON f

(0395)	 SUBROUTINE SETHOL ( ARRAYS NCH• HOLCON )'	
__•

(0396) C
(0397) C PUTS HOLLEPITH CONSTANT INTO ARRAY•
(0398) C USED TO AVOIC THE CRUDE RESTRICTIONS OF THE ANSI
(0399) C DATA STATEMENT.
(0400) C
(0401) C---------------------------------------• 	 --------
(0402) C ARGUMENT LIST
(0403) C
(0404) C	 ARRAY	 (INPUT)	 HOLLFRITH STRING WILL 3E STORED IN ARRAY•
(0405)	 INTEGER ARRAY (NCH)
(0406) C	 NCH	 (INPUT)	 NUMBER OF CHARACTERS I14 HOLLERITH STRING.
(0407) C	 HOLCON	 (INPUT)	 HOLLERITH STRING TO STORE.
(0406)	 INTEGER HCLCCN (NCH)
(0409) C ------------- ----------------------------------------------------------
(0410) C LOCAL DECLARATIONS
10411)	 DATA NCL.' /4/

^	 (0412) C--------------- .. _..___ .--•-.- .-- ..__._ ..
10413) C
(0414)	 NN= NCH/NCW
(0415)	 IF ( NN+NCV .LT. NCH
(0416)	 DO 100 1h=19NN .-

!.	 (0417)	 ARC,AY(IJ)= HOLCON(IN)
(0418)	 100 CONTINUE
(0419) C
(0420)	 RETURN
(0421)	 END
PROGRAM SIZE:	 PRCCfCURE - 000057	 LINKAGE - 000.026	 STACK - 000024
0000 ERRORS C<SETH0L>FTN-REV1E•33
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