
Research Note 81-17

AN ANALYTICAL MODEL FOR DEVELOPING OBJECTIVE MEASURES OF

AIR CREW PROFICIENCY WITH MULTIVARIATE TIME SEQUENCED DATA

VOLUME II. COMPUTER PROGRAM DOCUMENTATION

Edward M. Connelly, Pamela Johnson
!Performance Measurement Associates, Inc.

Brian D. Shipley, Jr.
Army Research Institute

ARI FIELD UNIT AT FORT RUCKER, ALABAMA

/

.1 ,

cTm,-a

U. S. Army

Research Institute for the Behavioral and Social Sciences

may 1981

Approved for public reeue; distribution unlimited.

8-04 2*8 1



·•· 

THIS DOCUMENT IS BEST 
QUALITY AVAILABLE. THE COPY 

FURNISHED TO DTIC CONTAINED 

A SIGNIFICANT NUMBER OF 

PAGES WHICH DO NOT 

REPRODUCE LEGIBLYo 



Unclassified
gicuTV CLASSIFICATION OF THIS PAGE (When OE&w~ __________________

Reeach REPOR DOCMENTATIO PAGE READU VfOfUTKG v
1 . R P O R T N U M 1 9 -S O V? A C C E S S IO N 3 R E C IP IE N S C A T A L O G U M ! aRReerhNote 81-17 13;FCC N

4. TITLE (Md siattep S. TYPE OF REPORT A PERIOD COVERED

An Analytical Model for Developing Objective
Measures of Air Crew Proficiency with Multivariate Final - Jan 1980- may 81
Time Sequenced Data. Volume II. Computer S. PERFORMING ONG. REPORT NUMBER

ProgramDocumentation_______________
7. AUjTNOWa 11. -CONTRACT ON GRANT WUM§Zft'.)

Edward M. Connelly, Pamela Johnson (PMA), and
Brian D. Shipley (ARI) MDA 903-80-C-0198

Alenra, Virginia 22333 ______________

I& MONITORING AGENCY MANE & AODRESS(H Wilmeut em cmrnhes~a Otfl) IS. SECURITY CLASS. (of I. am..)

150S. DEkSIIAINDOWNGRADING

16. DISTR46UTION STATEMENT (of dhi. Rhpoi

Approved for public release; distribution unlimited

17. DISTRIBUTION STATEMENT (of Me abutract mewed In Stock It different how Ripert)

1S. SUPPLEMENTARY NOTES

to. Key WORDS (Cent*Uwe an toym.e eld If "muorny mE AImetify by mlt minim)

Nap-of-the-earth flight Nighit reconnaissance
Night flight
Night vision

1_4 SGRACr Qa rees @Mn. W .mom mE IU I by A bleak smilow

>Tis volume contains computer programs used to analyze the subject data,
procedures for the use of the programs, and example outputs. These programs
are the result of a theoretical investigation of analytic methods for deriving
differential weighting functions from preselected samples of multivariate,
time sequenced observations of aircrew performance. The research effort

Itsulted in an analytic model which could be used to prepare and to further
investigate differential weighting functions as a means of establishing
relationships between time sequenced observations of aircrew performance-)(o.Ver)

OD 102 101moouorI Nov a is sMLm _1bJnisnaf led

iSECUITY CLMFICATOU! OF ien PAGE (16 NMb SGWOO



Unclassified
WUNTY CLAWPSCATIO OF TWI PAGO~ Daft 

item 20. continued

)and independent assessments of aircrew proficiency, (Volume I. Analysis
and Results, RN 81-16).

f

PT'IC "'.p

J~tifitf

A 4C ~

Us.o

og

McvmYY CLMWRPOCA?1WN OF ?"Is PAOinI D aft Da



TABLE OF CONTENTS

~1Section Pg

LIST OF TABLESV

INTRODUCTION

INTHEX 2
Program Listing 2

3Subroutines 5
Procedure 6

I IEXINT 7
*Program Listing 7

Subroutines 9
Procedure 10

FMERGE 11
Program Listing 11

Procedure 12i

DFLIST 13UProgram Listing 13
Subroutines 14
Procedure 17

UExample Output 18

STRPLT 19
P rogram Listing 19
Subroutines 23£Procedure 27
Example Output 29

PHAN 3 31KProgram Listing 31
Subroutines 3

K.Example output 4



TABLE OF CONTENTS (CONTINUED)

Section PamI
PHAN 4 46

Program Listing 46
Procedure 47

* "H IIAN 5 48

Program Listing 48L Procedure 49

WTMAT 50
Program Listing 50
Subroutines 51
Procedure 62
Example Output 65

MLREG1 66
Program Listing 66
Subroutines 68
Procedure 77

Example Output 79

HADMRD 81
Program Listing 81
Subroutines 84

* RLOGIC 85

Program Listing 85
Subroutines 87

m CL() Airy OF TERMS 92

I

I



LIST OF TABLES

Table Pg

I INTHEX 6

2 HEXINT 10

3FMERGE 12

4 DFLIST 17

L5 STRPLT 27

r6 PHAN 3 39

7 PHAN 4 47

18 PHAN 5 49

9 WTMAT 62

U10 MLREG1 77

al



. I

INTRODUCTION

Volume 11, Computer Program Documentation, was
prepared under Contract No. MDA 903-80-C-0198, entitled
"An Analytical Model for Developing Objective Measures of
Air Crew Proficiency with Multivariate Time Sequenced Data."
This second volume provides documentation of the basic
computer programs used in the processor termed "Masure-
ment Analysis Processor" (MAP).

The computer programs were designed to make ex-

tensive use of subprograms so that common ftanctions used in
the various programs could also use common subroutines.
Furthermore, the structured approach to programming was
used - to the degree that the unstructured FORTRAN language
would permit. However, in the initial programming efforts
limited use of the "go to" statements was maintained; but
it was necessary for program variation to insert some "go

Ito" statements which of course complicated the program
structure. We hope this additional complication will not lead
to difficulties in using or modifying the programs.

This volume contains prograr6s used to analyze the

subject data, procedures for use of the programs, and

5 example outputs.

Un the procedure page, the user inputs are examples
from data files at PMA.

The computer used is an LSI/11, utilizing floppy discs
I 5 containinq programs and data. The DK: referred to on the

procedure page corresponds to the disc drive used by the
machine operator.

Ihic subscripts indicating footnotes on the procedure

page do not appear on the screen as computer outputs.

CO 1[
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~ ~A FM 0Program Listing INTH-EX

AW IlAM FOR WWM1551 0 M IE LYE-
tUW IIESFILE WRE, OGWN LWCRT1W4, W

* PIIINM1U524), 1(TB(5S),WIf1(8),
IHTIS(W)

IVOIFIf4W1

~I W [ rnns w, '', I$-, i', w, @E I'w 'CI'

I ~~4'' '8 'l, '48', 'v', g(3D', AU 'F
1 ' 50'i0,1 .13 ','14,' 5 '.16' '17'1

6. W/7 ' ,~J'7'2', '77, 74'75',

*I Jw c/1 r1/'219-11,941,' w33''W l'IV'
1 8-1fl I ',3'.32 ' r', p,'3 I'.' V

I 'W8.3' P'i' '&'' 3D,.7'
*~~ 10' /4//3 ,/7,7431,/ RV, 'FlY, '46' '47
* I /49,/4/4'Bill9T211 13 , /4(3-1 , 'ft 4

'fi 'W, 'f , F/W$'B Wf("'f~ 4( f'

I I~ 'U' "1s 'Br, 'P's1 '84' 's'1, 'l *'87.-
I lay, IVY/, t9 w, JF-1 'TV, 'SD'3 '*'E? 'CFX

I 'M1', V Il', 1w, lwIl ,6, , '(f',
I 'W, W5/ W5'/, 1W , 's',, '86'. 'P7'[ I 'U 1 '5 A '', W'' ' -, ''.,'

a I 'WS, "i ,'12', '03', 'N14' ,'OT', '(T',
jeI 'IIS'/'09f, ',W,D(:','D', 'CE'.'' 'If

C WI lIMIT FILl

HNilt 51F*TIE6 M) 90M

Eff)(,1ICI) IFIPIS
1 tFMnRk10Wa(FtMms(aLC3<=z29) TOEWO

(' 11 tTF ill

(If I WWS$(KEE3,IfI6AiJTWtIACUI)
ii ErTjIE.) OU TO 30
PF4llri4 1WT FILE TO MINIS19 VNt L&M1I 2



Program Listing INTHEX (Condtmied)

I t! Wfl'

LFKMJ (k (: !*eF~ ~ ~ M F * 1*j:.,b
(IL

WOI IWO #;+

124 1 +

* *ITE1(.II)

W 1*0 -1140)

f*VI RXI

13 WI(,t 1140)

* 104 M1 FCMtlI8

1010 F~fll Ch HR 1 W.1 V i F ILE

M "I I 3fTW

IMI(( MR f641M KDIA(V



Program Listing INTHEX (Camcudsd)

L E~WIC.LI.@) GO' 16: ~IM
ml1.S(12)=I

K' W11 j 1:11 O

IFQ1((.E ('. I

F(.E(,.2) I 2UJHWIRM~(3P4W RI
00TO 6fIt



I Subroutine INTHEX

I W HOIR-1 FF.] W1-M~-81 01:4Q:Z' PffiL W

SeWm I I NT, W%-:.7 JFB 10 MUIHM il
D15 ID6T1ON6)0 17,IBT(6

US~G 10IIS500~

as~ JS12)

M3 UcIMIE 1

J5WP(1=J~~+

* g~~ UCINUtt

Ow15 IF(IBT.EGl. P

0 5 4 CXUIILE

I=6 Go To 6XI.

IM2 0

[5

7- -,
-C.. ----



i T .Table 1

,Integer to Hexidecimal

Purpose: To convert a data file to .hexidecimal notation for
Ubetter transmission from time-sharing facilities.

Note: The procedure will change with different time-
_sharing companies. ,..

i I Computer Output User Input

VI

I_

(

6

__ _ _

-..I



Program Listing HEXINT

HIRIU IVJ I2Al FRI 81-46W-O W.54:97 PRUE M1

CFROM 'IXT.FOR3'[ ~C KIME: (CO[T HEXIDECI. MRT FILE WD FRD IfL(
C N TOOW ~fMIB(FROM IMTE ATf DIN.CMI)

c~~ Comm CUTE
C MW KSEIKM I W IT

I= 18 DATA IHTFf6*. '/ '1,2',3','4','5''6e,"',

I IGV&6.
1184 FRUSE 'IREF I fi MfTm DISC IN MI4T (If (Dr:) RID HIT REThLd

1188 OIL F69%iG 'HEW!fi '. I

11B9 IW 4

all1 IMLT0J 112 IN8

14 IM4tT1

016 1(*14
1117

0119 2@0 COWI II

E21 ]W-IH' t

Ow MX 1Ff: .1)

1126 ]EOiV 11027 If

we IDRIM

=13 IDRTKt

W6lt3IIWI*R Ma I~ I .:I..

0 137 VRITE -

am - WITEh'

E3 6841 Cup?- avaible to DTIC doe" nct
so 5 8CWIM .~ ge=& a~tly legible zepoduotm
0 642 OIL w.
W83 URIh 1.



I Program Listing HEXINT (Concluded)

U VRU IV HSIF,- 44 &I~-1~:4~PFwf cc2

44 SNOP -'EI Cf HUIM. E~NFW

USW 7M1 FOtT( WE IK~ FILE (F65I4 TO U*")'/)
14 7WmT tfIWE FILE (ffiSIXi 1NT,'

00 7 F% (IJh Wn fjz. '17,

I.I
W9? I. E(I: C

M WbW A.I):D



Subroutine HEXINT

I NIW IV HOUA1 FRI 08:5-3I L HIA :ON

- 00 40 MA

m Do I J tl F
miEM U11 h.4.JD)5 T ALWR

M14 14.-I

M6 MS WNItE
M7 U a *coTDI

D 5 "If

=3W W1ILII

=6 - ~
Ow 0.

.



Table 2

K HEXINT. FOR

L Hexidecimal to Integer
Purpose: To convert a hexidecimal data file to an

integer data file.

LComputer Output User Input

9 Run HEXINT
(CR>

Pause--I/O data disc in unit
one (DK:) and hit return.

(CR>

Name input file (assign to DK:) *DK:TTEST3.DAT
____________<CR>

Name output file (assign to DK:) *DK:TTEST4.DAT

_____ ____ ___ CR>

10



Program Listing FMERGE-

£ IV WtWA-1 FRI 01-W4"1 05%k PR ee

C MAUE W C-. [*II FILES BY SUTIr ME

0196104

MR mmE'JWRi trnKn M DISC IN T CI r:) a*~ HfTREA'

-I aFrSIGHC-s --It,A A,)

-6 M5,50(~!k~(

w to WITIML

M4 R -1FIi*: J.R' [CDISCIH LI I 2EF?(. i:tt HIT Fi;"AM
M5I *1E(7.x1.,-

024 IOUr=IOUT~i
=5 60TO AQ

ow s To fit

5 2 STOP 'EK;. P " ; k.f

55 4 WO FUMhT ;
M3M9 FUM~'IH41 41t FILE A-6SI"O,

M63 7311 FUMCT ENTEF i. %2ERO. TO FMt' F(Z1H'b F'iLk
I -(IF I '(11. To CUSE (CI- FiLE

OW 7W FOC WE r( fto FILE (~I 14.:,

?W6 FAT( EKTLF I HUM (1)

o w l 7 1 6 BS I ( X 1 0 ci v a o l a le to D T I7c d c s X ,t

11 ~ ~ I± ullylegitle rertod&ti.

I-A
Vb



Table 3

II FMERGE.*FOR

_____Merge Data Files by Student Number

Purpose: The program FMERGE is used when a subject's data
is located in two different areas (i.e., 2 different
discs). FMERGE will bring both sets of data to-

L gether to form a single subject file.

Computer Output _ _____ User Input

* 1. 0Run FMERGE

12 R
Pause - Insert output data disc

jin unit one (DK:) and hit <CF
RETURN __ __

&Name output File *DK: TEST3. DAT

Ener tudent Number (I)1 20935g Enter__ ZR> -

Enter 0(zero) to read another
*file or enter 1 (one) to close CR

output file

Integer

12



Program Listing DFLIST

[ Iin 19 Sift-I FRI O1*-416~ 1:10:42 MEf M~1

[C ICM1 i*LISUM"
C LISTME C-% IR FILE

in~t D10610t4 X(2% 101)

MFORE IMI MR INiA[:. INi [*: W) HIT RETLF4,.
US5 WIIE(7,78*',

u5~ ~CL f.LiSIGH% I.4'','1

all iF(MK.EQ.-,- WV TO'9

0 :14 IT(ti x
0I615 2W CNOKE
316 GO TO 100

2 18711 FiE1 (1, ,

113



I Subroutine INPUT

I NR IV IPFI- FFia-I *1:0z5

IL wV IHTEZO

ms =me.

02 "*K'p :t
031PL4

VO 18I LOW~
u14 Do 103=e J;J~

IC SUM H 

63e5 K=K.2
*2 SMtKEH 1tI-f

N2 C RfE V.1jR ilt
05 aMIZ

I~~o & 1 618 X(,~)Wq~ 2.

LM4 VAIW 4*fU
sm KzK-1

M6 MSLPS Wh

042 ~X(4,J)ZltcF $~bl ODII sm 1 X OL1 L ItuI* i~ ~.0 4 0 0 =..
'IM KlK+1Ec F VIi(1-i 14 jj
W6 WTOW(1ir' .
047 MY *r-



Subroutine INPUT (Continued)

FM RR IY 141ft- R+; 0l-mW-818BI U4mw

IM34 X(261 J)=X(2E6, '4iC~'tIT
c m CFBS NG Eat1~ i 11 Iw TilEs 106, K=3.60'

PMIS 1=15,16E

C OL. INI1CTED It ~*EE(~E.I SCUDi TlE A~Ic

m Do1 9e11 i

I 6342 Xi A(V) irli

CffIDAH

C0CGL 010

I"S X(21,J) D=6,01 r ,kI C lWff011i B TO 7;i tf .t T I:~t P1E
W6 . 4m2I$~

*1 X(2,J*1 LF

W W 0 O .?4-2 -Al: llC 4 X(24,34Ll tj.. Lhsl 1t, 1

W6 X(25, J)L4 ir

c CSIM 1Ift aw .

W9 X(29,J)E 1Mr

X(3,Yi4I( -

w WWI15



£ Subroutine INPUT (Conluded)

I RNEI ~AI FPI M;*:-iB:1i5
E1k

M=

'I

I I.

I -

F [
[

[ 1

IL



[ Table 4

DFLIST. FOR

JComputer Output User Input

1. . Run DFLIST

(CR >

Pause -- Insert data disc inL DK: and hit return

(C R>

low

Name input file *DK: F20935. DAT

~1i (CR>

Enter unit number for listing 6
(6,7):1

_____ ____ _____ ____ __ 4 R>

6 = line printer

17



' Example Output - DFLIST

2 W2 2W M M 2M 2M 2M 2 29 Subject No.
1 2 3  .1 3 1 3 3 Session No.
4 1 K3 t 87 89 91 a 9 59

i 5 -01 -213 -213 -M -178 -159 -1( -146 -1V -1, Stick X Position

1 6 -21 -71 -214 -21(1 ANi -159 -259 -151 -IT -19
-7 "213 -214' -213 -2101 -1(6 -1.9 -IM -14. -M -IT,

I -2 -2 -212 -177 -19 -1. -1% -IV -1%7 -19
19 U4 3M4 W. . W. W 341 34*. Stick 4 Position

*1 334 M ,'. 3,1 M 3W4, 3M 4
III M5 3M5 ,,4 331 'V 314 M1 *%1 411 W
1 12 34 3334 K k*. Z M M I1 1 ,
1 113 -37 -37 -.. -.6 -% -.6 -3 -36. -. - Pedal Position

' 1 14 -3? -3- % 3 - -, -. -U*. -,?
15 9 69? 77S 775M 6159 9 W 26 2Z Pitch Angle

1 16 W3 7 M Mk W,993 , 426 M 171
.117 -M -0 -IW -1i04 -I 4 -1It -201 -2180 -21, -24-5 Roll Angle

1 18 -730 -1141 -1514 -1847 -10 -1913 -21% -221P -2/31 -25.
-. 9 IMS I55 1,% 1",7 1671 I7M1 I7 1749 174 l.X, Altitude
:129 5 M M 317', M ' 3  Torque

121 918 91 %94 $.2 8 876 W4.2 894 912 .42 Airspeed
122 IS2 1 W 14918 14 U 137.3,S 1,0 123K, 11467 1071, 979 Heading
1i23 1612 1179 1244 118 153 W 749 i 31 1I Vertical Velocity
1 24 - - -47-5 - Q -6 J( -, -8 -6 5  Y.w Angle
125 -2M -2756 -M7, -278 -792 -271f -27M. -2(,-2..1@ -2..t

1127? *9 £ 0

i

. Cap, aCvailable to DTIC does not

... 18 p fully legible repzoductioL

4. _ _ _ _ _ _ _1_



Program Listing STRPLT

Lm 1V HOIH+- Fp) OR-tM-8I O0:5:0 ME( @pil

C PLfM IS TO PLOT (-V, MURilES ON LINE KRIMI
C (*iTE: *ILV 26, 1cML C ffdl~' PF5EfK4 ItMIHIITE, FM~ RIDV

LI LV&INE,UXLIHE,LLC, IEScW,LWY,LWKH
02 DIMISION Lft1(IO-IEt'ATA(29, lS),1UEFI)60),

I LYSAft(I0I"ILtUtE(1@3),

I LYI /I 14.~ 2C 9 4* 32, l24,9i'3, l24,9'32,
1 I24.9o.32.124,9*32,124,9*32,124..932,

41 124.12.C*124

I I ti~ t4 r1 f7 ' I9.,21 .22,23.AM4t W,/
L A *i PF(l'_ 'PEfV?-' BEI PP*'W!EE Ff1' HIT IrTKE'

6PF~ 1"P lfi6 [?:f 114 MIIT OtE (W."~) RE,. HI TL~~
%1 lPITIE(77l!

~ 110 O E-17o7,P

"19 1 FE(W. EDT. fi I.' lItI 19

L12

_r DO le 

*i

T'V _______EA Eli ____To___W



Program Listing STRPLT (Continued)

J(PIPftI R! HIA- FRI OH-81-B O6:r%5:9 PR~E M2

L wn, ww-wO.) Go1 To8a
W-71 IF(NW.EQ.-2) GiO TO 810
Wr .9 IMLOtC.IHE.1) OTO 129

IAP1 Dio 115 1=1,10
PM13 IF(BIVA1.I).E.SJ) GO TO 115

I47 kIRITE(IlT,6488) J.I9.R I88TA(1.U.

W- JW 115 (9TIttEL Wt 51 115 UNTrIf..E
f ( [1052 VRITEMNtITE96)
" I~f~S IF(ILTE0.7) OD TO 120

W-5E(MUMMA) IESWXL

IL 1ITE(6.W-) MTl,=48

- 1(' WITE(6,6110' (L%'(l), I=1, 103)

K*-1 120 (MlIE

I ~IF( IEA(.1.tiC:) 0O To 308

DO 22e J=], 100
lip LP(J) Mz
O[W*.E' 228 UNlTRUE

IFO(1W1).tE.) 60 TO 268

(f!75IF(IRLS.E.22) Mi4EzIVfiS(1IRJE)

IF(1tILTEQ.7) 4&LE='&OY2.0

Ef(f POC.GT.188X LOD-8

fff r JF(IRMOC.T.10) IWON!

1F(1VLOU.T. 18G) core 2l

W-1 FIRIIT.E9.7) 03 TO 238
K* K WITE(7,7388) t6O, I ,K, 19I)FAT(4, 1), PRE,I L PILtr

KfqIF(LKfr('&W).E.32) LPOQWO)=LW~c(Y.)
(OKI(ISAE.22) GO TO 260

I LP~fr(MVOCz43
e tc:!(I DME.M.).ftV(WIMM 1 ISETMUM) 203 AW2. 1 LP.ffi(10045

(11N LSM=32



~ ~ Program Listing STRPLT (Continuied)
W D~f-tF I Wff8 0 8:05:09 MAE or.,

IF(1SPW.E0. 10) LX)tft=45

1116.9 IF(I)MOC.LT. ]BEGI) GO TO MW0
elif !FMRtuT.E.7) GO TO 27t
e 17. W-1E(6,6120) IE(MAT(3I)IWAW(2P. JKEEIT0(4:I'L

I LX-E(XD.LUHEAP( P,(I RVL) lirL= IM.

- (116 YPITE7,7120) I R(S,1), IMiATh(2, 1) oIEMAIR(4.. IDLO,
-I USMLLM,(PW.lJl).II,50

*I L)LINE,LYAL

(4111$ GO TO ff00

W 20 WIHE(6,71M)
e 121 1 GO0TO820

( 1237 IM(ILTE0.7) WO TO 2(1

W A WITE(6 611C) (L iWUD -1,I:101)

@'(127( WfTE(6,6ft) (L?*(fU AlA@. (4)1 1 WI1E(6,80) (LYIT~ffX 1 I&DO

01,1 tL tLOEQ2
e2STOP 'END' OF PROW. qfti WL.FOP

el- 1 7 FORT E 17)
el-3 YJ7(i, FWfFiT(11Th

e13 0 00 MST( WE THE Ilfu FILE M5191~ TO (*':Y,

W4, 7MFOMT(' ENTER FLAG FOR THE ELEM~I tIFIBES (1117)

(111 7'7- F~W CENTER MN J W

PIC4 7(137 FM(ffiT' ENTER BEGItINtji LOCATION OF PLOT (W)

('~14-5 W1FMK(' ",5X, 'C-5e STRIP PLOTTER RRUTHtE'

( 14-1' 6P.,10 FOPIHT',5,'IL* ,0
(1148, 6ff3(1 FMPiTC ' ',5X .- 'lfI SMB:,/- " Copy oailazbI3 to DTIC does not

eI(14? 6~0 FOfliT(6Y:15,- I4,2X,F7.8,2X,F7.e .VF9.e)

fif I-IITM /1 1



Program Listing STRPLT (Concluded)

'FCe'ThW,' F! HCIFH- FP1 e9-Mvt-81 OC:9PEC,

I E IS .A.5.TKVX (ROLL ItFUT)/

I ,X15.zX,5XS1CV~Pft VPIT04IMT Y/
I &X:A52(.RiU.5?X.'MUCHW/
I 6Y, 15P 2X, fl -%,'PITL'/

I fX1, l5.Z0.f1 .5X. f'PLr";

I U-52~ 'tEPTICF. UEL(IT'/

I EL :,'t.TE 2: '*eIVLE SVLD WE~ E'EV! TV)35E~S
I GV, 1101E3: SW9L 0+0 IVIDWTS I~fftP W6'
I ' MI'R Mr.9 tEGRTIUE TO POSITIV'
I M%'IMTE 4: ISO 1- !VICATES WA1115 ffs'.
I ' UWEB' FKC PMYITUE TO fEGRTIJ-',

elf15 fkN. FcFITMUM/%I.'Ix'Ix
30154 t91FRMWCIX

e ls;' AM0 FOMWI7%IMII)
T' 0157 610 M~(IMX1011)

e 7i

22



IT[

L RTI1" HlfI FI -I-ISubroutine SCALE

01.4 DO to 1=1.16

(OW F(tWf.t.10) Vj TO' OP

)F(1MT I -D. 1iJfl GO To 2@e

KI (1'. F(1A(1.22 I.R1.J B.tU t) HIH(IBt'RT(I9)p,

-11 bo TO IN

(%s2; WITE(7,7010)

(~3 W-2 CrI* M =,

(ILI~( )OIt I 1
213 IWF(Q T(IN(L )t(trILC)

f WE FItV 2

(:48 701e. F(IWI(' (fWIIUE HINIRM IW KIN WAJ1~S')

23

OK

-~~~~~"* - N--m*- -. . -



L Subroutine INPUT
L rJOPIWfr Y, HBft-1 FRIM M4?6 IWO% PfRE 001

(ff,21 ITEE ATRAX

DO0 t8 1=1,29le MIK

t11 4 2 BLC40+

S(Il 5a =*

lowM.18 X(2,J)zltDl(t),256)

WEI 001 1028 1=1,2

£ ~ X(3,3)=XG3.J)4flTI'

K124 DLRPS)flTA(ri2-6.IP

K ((2d IF(IPL.L.LPS) GO T0 48

M031 GO0TO38
M 7,2 4A1 IPL4.P5

C STIOY X (RO. ItFKj1) SOLINIS1 INDIES TIMS 100 t*R-6.24*

C --TICy Y (PITCH INMA) 9YLItrJS iflm ES TIm 0 tR%16.~3lr
S6A. 1--9,12

wl Cg2XI,~Il~,)y awaable t@ DTIC dO*s "at
(04:. 6p. MILE puiub fully luible lePrOductiOn
M044 DO0 78 ImI1,14

C 24



I Subroutne INPUT (Coritiruied)

L F~fWI IV HOSA-! FRI 089MY1 00 W 53 MAE 02

0047 KMW4AA-Wh

C EM F(5T1(1 S(NitE IS INKES TUBE 168 tRs.30

0049 Y*LWI(MWAY))..9'ISG5,fVT(r) )'180
*51 70MIHIE

C PITCH ItIME NWE MRWS, Sf9t" TRlES 10
*52 DO 08 1=15,16

W*54 1*WAA-)4IOD(68TAK) 12)&I

"859 O
WE 8 IDW)4AT ()I3D(MWfK) ,2)j fl(i V*LcA(![TAI) )'0.54932ISIK5,DTA(K) )'18.0

W83 %e f.IKT1E
C FtTITME

0 664 1*1+

t TOME S TOtoo PSI

M6 X(3XJ)4fflK)i256
C 'lIP39 Wf~46.5 I3ITS, 9"AE TRlES 100I W9 X(21,J)*WMW(~rc),256)
C MIENG1 S TO 3NO DEMO, S(NE TRlES 108

1*69 lK4K+l

C'EFTICAL LELOCHV
* 1071 0041+

11 X(23.J)=)ArA(V)
Cf ftJ I TO 14.9 DEMS,5 5DWH TRlES 100

0075

C SIDE Tffi RUIE

r . KsK-21
C GBlMWO FEC'iiE TRlE

1s179 X(29 1J)4ATAmt)'25
C STf1IOIN EC1 M~E

E o. X(2T 1J)4AT(YK),6)

[We. 10 MEITIRE

IIl



Subroutine INPUT (Concluced)

I': 1 SIA-I I g4 f- t U I MIE C3

V 11
SW-

i:

'

• I

H 26
202IU _ _ _



Table 5

STRPLT. FOR

Strip Plot

Purpose: To plot flight variables on the line printer.

Computer Output User Input

e Run STRPLT

f Pause -- Ready line printer
1 and hit continue <CR>

i.
Pause -- Insert data disc in <CR>
unit one (DK:) and hit return ,.

A Name the input file (assigb *[-K(: F17932. DATS to DK:) <CR>

Enter title for plot (goal Max) Subject 17932

<C R>

Enter flag for the eleven 0,0,0,1,1,1,0,1,1,0,01

variables (1117)

Enter student 'number (1) 17932

S<CR>
o _ _ _ __ _ _ _ _ __ _ _ _ _ _ _ _ _ ___ _ __ _ __

0 = Unwanted variables
.. j 1 = Desired variables

27
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Table 5

STRPLT. FOR (Concluded)

I Strip Plot

Computer Output Computer Input

Enter output unit number
(LP: = 6 , TT: = 7)3 6>

Enter beginning location of
plot 0

S__<CR>
i.

I
2 LP = Line printer

3"T teletype

'2

t I.

, 28

.4 '

-- -



r L Example otput STRPLT

UM-1 li) S1(*MC PILOT SIttltTO SMISI,

)R* Ie1*1 23. 413

*1 21 M~. 976. 11

'4 22 *1. E . 1 .

P. SlC X. (ROLL__I

- I ~c 51)(V V (PI1(J4 INDl~

4 ~' P11C1

T TWE((

9 h ItFK~1tla
W IMIcst 'kE1X(IY

INI~f IF4 LSl

% -112

* p*

4% 15 71
17 M1

2 8

-~ '4 fl -14421
1~1I3 218

L W1E 4: 9SUL M !ITIE Ie(M 1INj6 OHME FIJR POITItf TO tWill

29



J I[ Example Output STRPLT (Concluded)

SLI I A3II- 4 iVW:IS. PEKIR

P hr v

R Ffa r
fM av r P

'k I W. a v h r 9

' L 8 h v ah r 181

~P11?: a r ~ 1

i @ 114 p a b . r: 114 -

-1 8 116 -!p a h - 116
1 8 P a h v 118 11

a h r : 126 1.

I h a r F v 122 1.

8 124 h ra v P: 124 14

ft fc-24 I v h r a126 I
0'-20 129 -Y P r a 129 k~

K-2*48 M' : P v h r a 1 , 1

t-24 3: h va :- "a133 V

-2* 13: h v r P a :-15 2-

0-* 19hvr a139 21
(-20 141 v h r Pa :141 2

I-,* 145 r 145 24

-014 : r 147

- 0-M419 w h e1 a 1149 X~
E -24 1 :r h a :151 2?

0-2411I 1 v p a ',29
" -24Sl0 : p , a:- 2 9a

I is 9 0 IR 48 T 1 t. 9

K30

L -- -- -



Program Listing PHAN 3

KVIWO IV WRI-I wi 8-W-(4 05r.l9 w~EU

C. KIM: IFRE wL fliES FM C-S FLIOI ff O
c auPww: C-S
V M~E: 214-BI

03 (MOI MMOOLS)EWiROWU)
W2 DI61 IaLS(25)3 IlWX(25,25),KSIIjeT(I

W4FL 1,JCHMW,EFMMl

- WVfifi I(faL9,*,I.11W62W'

0101 PrWN HTil OWI & OFhOI (T~ FILE'

W- MWI~ IM Rr 1 DITf IN (OIti ME IN NIT WUIW
VA~ P~tl.' HIT ON F F l ITE Iq.INPUTFILE'

w URITF(7,7127)

W~l YR)T(7, 7W)

r4)( .N FMME~E,TE, RTEIJ

I / W ffKI,.1) IlM
2 xl IFOO(~LF4.71) U.E=IS.0* a % IF(HLULFG.19qCL=.

Jl F(NJLQ.22) SIWE=3.9
W/ F(lWRFQ.71) SIE=1.0* [ WJ WITF(7,782)

U(V 21 CWIIlh
M4 27 JLIST=JJ-I

* S RlSEIG EMD & E2A IK U

SI, IFOUKL21) U'SBU(2,II)
17 IFGIUSEL22) iNW~fnKWdI)

JFG9U 6OM3 SM 4, II)

~j ISTWMI

~ 31

L'-



Program Listing PHAN 3 (Continued)

WInaMu IV tMft-! lIM -w" Op W 19 rMo

U UcI1E(K ,7U51) W tM

1w, ffMUNHEVSL.5)

wbF=Pf(I.wASIIEDEU)
W. F1fW1(RTEDEV*.5)

1 (
aw LIES-15

W I~ DOJR(NfE33R(

W"F(J.GE.E.S. I.G.B.SI Miz5Tf) ~~
W ~IF(J.U&E.E.fU..iE.. I .LT.C) CELL2

CELL=13

IFJW.df)JLTGhE.4EA (ELL:2

10 II F(J.(E.F.ft..I.ti.(,.N.I.G.C.ff.I.L1.B) CEL=S

* r W.' IF(.G.H.3.LG.f#f.I.1.D) UEL.LI.C C

wf I.GF.t..(I.. .LI.( C.L:22

W, I WL=15
004j(jI (P(H H3,I(a

pi J(fEL)JaI((ID132

-4? CELL=12 ---.-



L ~ ~Program Listing PHAN 3 (Continued)

Ilk IFOHLL1.2) (8.UI14.LL
01 W(H.L.T.2) GO T0,39

IV% 1.1*ES4*ItE+1
K.19IF(LINfS.LI.45) 00T 40

411 fTINES*

M 144 RWIII) 7

- S1f ($41 (LOSE(1

115 WW FUT(16)
* 51h 1 FU(FI3.7)

MM W ~ FC(127,f8.8)
S."~ WO F"(idT(6)

115 30 IFIlT(4FI5.4)I N Wf1 4 FOff3(25I4)
1f- /* HOWUT EMR ()OM AE T0 It FRff.vsI',

I A!MEEDIrER WWI1/
I ' MTE Q-ENER 88"

Mil F(UMT( FOR THE UEAYELE TO BE FWMV):'/f
I I6FEFD- MTR 21'/
I ITWliE - ENTE 19"/

WDI '1w- ENTER 221/
W~lE O CIMl-BIER 23"/

W1 710 F(T(C FR~ MIfT PU W 7--? I)
MM 7MI FMffu(' ENWER THE 5Tf it. STOP POSITION IN FILE, BMTE E"W)I & M%7~ F(MT(' M~TR MBCT WIR)
1flii- 7W. F(W('ETE Ei4ItlE3PMlEfRIINAM)
Uf6? 710 F(CVl(' -qV&SE: ,16/

I WflflLEz ',12/
'tIffRW(F SRILE54 ',15e

* I WILE~1 Sj: ',FIB.5,v

/EMO4R DEVIRTIIM: -- ,F14.4/Ii ~*AO SM '1iMtE IE = ',F14.4/

MI. 7 F(fMi(' (I1) lE I

'M%~~~. FCM-.I.MM3



I1
Program Listing PI IAN 3 (Concluded)

I!,, WWI fr- I W-21 m O

1 2 3 4 '

d I 1 12 13 14 w

1 '16 17 18 19 It

1 '21 22 'A~4 2

MA 70 F(W44-- -

017" 7WFCW(i" Mat (KCS$

I

+ I I 34



j Subroutine READ

H0I0-1 Mil 04-MW-B! ml320 MI.00

iifCTP WW0InIp(AW.11 TPT.ISTOP. 9F1C1'T

U. U

C$(L~~ G 114varTf .11

I 1.P.9ZPqr3 Yji TO 10

~1- F(IFtL 1S~l lii)TO IF(

.4 I 1 ]ff:'_Et PflW fi tI?1 to

* I (fI III!

Ie' I CI

119i T 1

~4 -. % (9T135



I-,

Subroutine IN PUT

L Fop'T7m IV BiAf-1 MOH WNI O.wuI's PVE Pt

1 "1 STWtE ItF1J(X,lLG0GWH)

S803 D10E610H OR20),X29, IS)

a. em~ 1F14

- I# 7 DO 18 1=1,29
I W8 X(1,J)4

W09 18 04(t[IE

1 (OD14,t258)
00P12 11L0CKOK0CKO
PB13 K

0014 D00 A, 10
1015 KK+2

C SRWNW
0016 X(1,J)AT(K)

c CPRIMO
0017 tK4:.2
eels81 X(2,J)=fi(DTFi(K),256)

CSErI9I HMOE
- P19 K010

aa sm P 20 D21=1,2
P021 1C4C.1

* ~ ~ M 882 IK4WOM0T(,2)
W23 X(3,J)-X(3,J)4N'I

P2 NMmK)4-1R(K)-H7K
P25 28 COMIE
m P26 -12

W7 30 LFSOATA(K)1256+IP
Wf28 IF(IPL.LT.LPS) 0 TO 46

ml3 60TO 30
WE32 48 IP14)S
P333 X(4,)4.5

C STICK X (ROLL INV)r UIL~IN 1S INCHES TIMES 108 OFAK.24'
w 8034 D s1218

907 X(LJ)ztff(Y)

- C STICK~ V (PITCH IWOl) SULIG IS flOE TIMES 10 ROL=33
v 3 889 D 0 1,12

- [ 882 X(1,J)2INI(Y)
8843 610 CTINr.E
88F44 00 78 1=13,14
00 845 z+

C SIDE WK~ Sif FLffa OP46 HIK-OAT(,2)
0P47 DWAK)4AA(1411

E 36



Subroutine INPUT (Continu~ed)

Ls
P~tPSII CLI SINSTMS16fc3

'I FT14 Ittif(f$TH, tF.*' DEIGE5. SMREI TIES 1@0

£' ,-.'LE~iil I D4fTO' P 40A."~1(V 2

It

K'L $qIERH" tiW'14t,.5 UKITS. '-MR~ TIES IM

11A_ ':A5 V441I TfF

L~ ~~~~T Ifil A(K)fS .~T(')'~.

I~~ ~ i(2. J ~IC,. /2

( t1;'-65 t1CIS SShTI( TLEES IMt

"w0T 14.9 DESP IBS T ED IMS 0

X(26, ) J4t ( [*)'2, 26

3fEOO. w R
aJ70 SELECT TjI M



Subroutine INPUT (Concluded)I L': I*IlA.;1-t HM-4-182wt 5

II
Dt-

I.

i i

I38

d

7

t

' i

Ii

Ii

-[u~



t I.Table 6

PHAN 3. FORi.

i Return Cell Values for Flight Data

Purpose: The user enterFs -error mean, error deviation,-
mean error rate, and the deviation of the error rate. The
computer reads the data file and computes phase plane cells and
outputs a count matrix.

Computer Output User Input

e Run PHAN 3

<CR>

Pause -- Hit return and name <OR)

output file *DKTTEST.DAT

_ _ _<CR>
V "Pause -- Insert data disc in drive

one and hit return (CR>

Pause -- Hit return and name (CR>

the input file *DK:TTEST2.DAT

_______<CR>

- - Enter subject number 20935

• 1. ___ (CR>
Enter check value to be analyzed:
airspeed - enter 90.00; altitude- 2000.00
enter 2000.00; heading - enter

q_90.OOjrate of climb - enter 0.00 .. - CR2

39

-. S 2-



f Table 6

. PHAN 3. FOR (Concluded)

1 Return Cell Values for Flight Data

Computer Output User Input

NTER ERMEAN, ERRDEV,
RTMEAN, RTDEV1  -340.56, 84.43, 0., 8.22

<CR>
or the variable to be analyzed:

- irspeed - enter 21; altitude - 19
I.enter 19; heading - enter 22;

ate of climb - enter 23 (CR>

1. 2 36
For output 6 = LP 7=T 6

______ _____ CR > _ _

Enter start and stop position
3 in file, enter ERMEAN 1, 9, -340.56

<CR>

62, 73, 109.25

<CR>
1 NTER ERMEAN = Enter error mean

:ERRDEV = Error Deviation

I RTMEAN = Mean Error Rate
:ZTDEV Deviation of Error Rate

2LP = Line Printer

3 TT = Teletype

Note: To end enter a negative number for the start position.
You may enter more than one set of START, STOP,
ERMEANS at a time. Remember to <CR> between

I

1.. 40

I
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Example Oujtput PHAN 3

j M: 9
W19k (F SHRfE5S 9~

J W -349.W I 6

WR1110 = 94.41,W

- fI'lfilf* OF ffff RME = 8.2200

CE- -I ki

1 3 4 5
---- I I I 0.5

a.~ 7 8 9 19

- 11 12 13 14 15 RRTFOF FPCP

F 18 19 29

.1 12 r, M4 25

-45* 4.5 +1.8

Mt*X FW.R1 PfiE (F E1f MaL

I -1744A ~ 'I8(
-.~440 ISM 5

4 -,.44Q 174 0 5
L 11 1*0.a.O

41.W, 76" 5

RMP-9 (1Eq 9FSO 12

*W'M ItE: JAW

I H~e I*WIIIMX 9A
WC *f(* 4M MlE z L

'tiWfi1I* (IF FW(I Wff S.ZU.. 41



Si IWFExample Output PHAN 3 (Continued)

S-4

j 0*15---

17 18 19 20
71 M 24 25 O

5 17f elm 19 2

- -- : I -1.5
T. i 22 73 24 25

-1.5 -. 5 * .5 - 1.5

I,

7 ,70 -4,.00 12

1,74.0 7,.W1 17
10I 4,. 5o,14,M 7*£ II J3,7 ,°* g! 7

UffR] F: 19
"My* (F ,IRwFS: 28
I ...IFfW .E: LAW-I'-Iff.'i 14. 411(4 ?,

(W i . IFS

1 3 5
4- + . 4 5I , 7 a 9 lt

1, 17 13 14 15 TE OF UM
.... , " I - .5

' , 17 18 19 79 42

I ... .. ." 74

_7- - -1..

I, ... :--."--. ...- - -.-- : .,, ... . . . .....-- -....-- - . . .



Example Output PHAN 3 (Continued)

I 1W.1ts -8.0" 19• L .?1, 4 B -. W M9

. .19.110 -4.W 14
4 M~. I Ii Am I9
5 116.119 -. M8e 19

i. Iis -3.eM 14
4 R $.llp -%'L 19

11C.11 -,4. CO 23

V 19.119 -27.MS 23
" * -7.Mf -21M0 23

14 -. M -. t 22
! " -44.", -16.ii 22

-f t4 ,-. -11% -11.0 17
; -71.8's -12.US 17

I,' P, -15.W9 22
I ? I J  .t: : -14.WpO 71

,& ~ 1' -12.,"M9 -S,."B 16

* "',- -17.8:8 Pa 6

',4 -'*'.B13.M 11

", ' , .PM 2

.- ¢,, -.,f O19,g"a 7

- ' .- ,I F: 1'4

I:'

;1H.11 f$ F" W L,420

Wi"'iffl (IF RfP RIM 8.2

' . 3 4 5

7 8 9 Is

1" ., 13 14 5 MIEOFEOR

II . 17 18 19 28

;-3 24 25 43

-i.., -. 5 +1 .4i

-"

A -- -. . ... -



Example Output PHAN 3 (Continued)

I , 2794 7. 7

-,.426 4. f* 12
-11.4,0 4. 11,

-4.4;1 5.m 7
, UIfS.'7. 7
. .9. 7

', k111 .tUP I?

1.

I.

-I 1 I I0
, ' 4 8 8 8

III O" 2 8 I IFI

_1 2 0 6 0
o o I -1.5

1 3 4 1 8
- - -. . . I I I

'C'

I:
44

L&



Example Output PHAN 3 (Concluded)

fVI --- MWRX1
2~~~~~~~~~~~ e e a 0

0 asa 7 0 0@ 00 s90 s00 00 0e e0 ee 0C

0 0 a a 0 a a a a 0 8 a a 0 0 0 0 e 0 0 0 e e e
saas asaa aaaa aaa e e 0 0

0 0as 0 0 0 0 0 e e e 0 e I e e I e
fi 0 a a a a a a a a a 0 a a a a P e 0 a a e C a

asft IA AR 2IR88 Ole aA al a.0 el PA el al al a. C.M a~'~ amemoe . .0e
"A .6a.O .0 keO.e0. AR elme aa-mel l e~ A em ln aa A A A .0.00. .

OJ Aem00 l a a a aelm 0.00 0.00 A emem0 l l aWem00 l l A 00a A .800 ..
kfl .0 .aek A @N AR .0 OR l Oen@I@ l em lm0.00.0 lmel A P0 ~ .4

Pa P a O a .0 as * F ft. OR.0 fla a .0 ole A .a .a .0 el al a~ 0.0 al aA aP Oa
916 A1.0&ROM07OM00 A@(T l .R00 l ".e .. PAC 0.00 0.08888w 88!.8e8m1888

7.~ a asf a* a,0 a.0 PV P. a.9 OA ON aA O. 0.4 O. a. a.. aT CA A ea CA 0N00 &B
(VI A.M &ORaa a a aa a a 18eememememem@M l l l .TPAemCACMC lo0 .00O
(4(A em a.0 0.0 al a l el a .0 a l 6.0 CA ef OT C. a ~ r aA ea CA CA a a.0 CA .a. aA
eVAaaaas&ORa0A l l .0eme 0(.l -A eA. Ael PC ni 88 88 .0 aem .6ew0000I~ilem&R000oe AOW l O.M asm 0A Paaa APa e.188811888 ~p --T S A00000000

asjf Oas aas aaa aaaaaaaaa 0A02oo l APM .1PC01eo l.T l ~e0008.00000A
(.fA em Naaas00el A elaem A P.? .M eea eTaaael e- eA 09. A.ewO

f.88 91A7 8.88 (.m P.A P.88 el.3 0.9p, em C eP P CAM C.M e..M 8. 0.5, .M P.M 8.8 .88 .8 8.3 8.8
i.8p 1A8 0."8 (.A 8.88 0AM 8.8 0.00 Pm PA8 P.M P.M P.M e.'7eA P.M. 8. C.9 0.8 .8 0.08 8.88 .8 8X.17 8.M

R.FIA P A P.8 8.88P P.'3M 8.m e .m P*l P 3 .m P.M8 P.88 8.88 8.88 O.88 8.88 8.8 80. 8.8 9A .90 8.88 0.88
f i~l P.M. 8,88 ('.m P.9? O. PA7 8.8 .8 PIT 8.8 O . 8. .88 l.8 8.8 8.88 0.CA 8.A 8.88 8.88 8.88 8.00 .88 8.88

(I, (- P.M.8 P.m M P .8 Pe.8OR 0. M l . C.M . V. 8l. 8.88 8.88. e.(8 e.87) 8.88, O.8 0.00 8.88 8.88 8.88 8.88 8.%
~ ' P. 8.8 ~.Ma.M .M PM 5. 8.MP.M .88 .88 .8 .88 8 . . 8. .8 8.88 8lg.88 8.00 0.88 8.88, 8.8 8.88

mFl P m elm8 8.r . e.lm P.88 8.m 8.88 p.T-M T 8.888 .8.88.CA.8CA88CA8. C0. 0.0I.88 .80.8 .0%3 .MaM .8 1Ma. .MPM .M8888888.88.88.88.8 .8 .8 .8 .8 .8 .8 88 88488

LC~ L. .88P . .802 .8PMPM88 .888 .888 .888 .808 .888 .888 .888



I Program Listing PHAN 4
!IEUA IV 140f-1 RE~ 28-3ii-4 1:j

KIMS 10 *M( 11LIIIU (Uli". WilhhLI$ f4&

w.S DO 6 J=,'2

k 6 UhIILE

d~~d&7 M UI ER tW*tIV iLE

313i CKD 12lIIK I.,

014 [DO 13 II2*
-- 815 KMII(I,1)=Vg '1: I

316 13 (CMIKE

OU~ 12 C ;,'3

ME 15 3=

3'~. 16 RltI16 f12,21S1 St

W- 32 14 CMV(TtE
*~ l PFMI'Hil Ui 'RP. (9,1111ik Kk Sli$1'

fft(5 IEM) Ff

we D c

WC-1 F(M . .1, f- 1'.46

Il
1.-J

.4.46



T" Table 7

PHAN 4. FOR

Purpose: Reads multiple count matrices

and forms one transition matrix

___ Computer Output User Input

0 Run rv-IAN .1; (CR>

Pause - Hit RETURN and <'CR>

name Output File *DK:H491T3.,[)AT
11 ,.CR>

Pause - Hit RETURN and <CR>

name Input File *I)K:H491C3.I)AT
(CR)

Pause - Hit RETURN and
1I Input 1 for Continue, 0 for * 1

t Stop <CR>

Pause - Hit RETURN and (R>

name Input File *DK:H201C3.DAT
t <CR>

Pause - Hit RETURN and <CR>

Input 1 for Continue, 0 for * 0

IStop <CR>

I4

47
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Program Listing PHAN 5

Kam6 IV tMA-1 TIE 28-RL-Bi81:06:34 PREI gel

C MU

C PINOSE 7O 00t RULIPLE MITr MTRICES INO
C TOFW -0E 1W*6f)tIIIWR)X

Poi DIMSI1(1 KM(%,,),IITA
w 05 1=1,2%,

IM3 DO 6 Jz1,25

Kw (MMI~tEV, FMEHI dITM &E OLUT rFILE'
M. Ff%51G(,' D.1'E~,ICI

119 II ftHIT ER I~TFt W E Itfiji FILE

(01 Al P9JI2, 130, 1

P914 DO 13 J1,2s,

(17 12 (90M

WI I F(IIR6.EQ.) GO 11r 11
W,4DO 17 :,'

W24 17 URHE(1,1@i1I~(rriTh\,1,JxJ=1,2))

M~/9 EH

48



Table 8

PHAN 5. FOR

I -

Purpose: Takes multiple count files and creates a
single count file

Computer Output User Input

*Run PHAN 5

Pause - Hit RETURN and <CR>

name Output File *DK:HPC5. DAT

Pause - Hit -RETURN and <CR>

name Input File *DK:H991C3.DAT
<CR)

Pause - Hit RETURN and <CR>
Input 1 for Continue, 0 1
for Stop <CR>

Pause- Hit RETURN and 1CRP

name Input File *DK:H201C3 DAT
<CR>

Pause - Hit RETURN and <CR>
Input 1 for Continue, 0 for * 0

-- Stop <CR>

I49
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Program Listing WTMAT

t"F IV IA-l RE 2&-JLL-8t W-09:51 Wkec

(C 130 DFOR 1iE HIM~ MITER
C CRIGHKf DATE: 4-"~8
C~ RNODE qSMCO1I rI)JUSN R~ THE 'MW 35'II
UM O WVTWTRICES Mfl TI S(XE rAIfiEt V11H

C MFO tWRIX Fff THE INLF1 LiEIFB1ES.

C NI fl(EU CF RASN9E.

2
3
4

2 104"1 ~V

4 IBM:,~ .

DI fI Y(E2), Z i K U-5

X% PS(4E2,) , CHUf~ b h t.I'UttI

Rog CI IJT 11IE Ili~w: IE;J~ rtllCJTPIU !

MATO f61CtRIES

I C (tF1JE PE (*11 fKCIICNEGk ~TE

O. CFL. ThGAUl
C COM E $TCIME1IE FMKJUTtI4 MWkR1.

fli ($41 EOJSM
C ETPLUE ]E (C Ff *1FFC EC

M 12 caL. FW1HE
81,0 90OP 'Ei fnWOR 5TUVfJ.FEP*'

r 314 BID)
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Subroutine CVREAD

rMTt fJgEwtJj

(MMI ,191Cry, TW~1,75Mr2!IP
I KAU.IW-t~fP 1f~Z

2 PMT4,GRIN

I II(,IfT2m8,IF3(2e,

It LMPTTE(7.7138

R4X53 (IFTI(),:I22), Fr(

LPITE( 7,7128)

iLi7 ITE(7.18)

FV(5.5100) JpSW

WITE(7,7170)

Ff00F5108) 51I
-23 FURT(,7198) !UTFI~

W214 OM5I M FT('IFNt~3I,142)

- 2 O- ITE- -- w7,- - ---)



L Subroutine CVREAD (Concluded)

-1-0z FwmflT(' NizER o1 Fm aR mini9 FOR 4rmic~s (I)
t"13 7140 FWW((' ENTE IHTIIL (Off OF DOTRIES IN 6EIG4T fWIX (R)-)
K W- 71W0 FWT(' OW IE fLW EFRR IN LIMIT C FRITIOII (RY)
(%-%5 71160 F(UVI(' ENTER FLLOWU.E EW(R IN SCJ DEVIATIG1I (P,))

W6 717'0 FUM(' ENTER ttU INTER$4T1t6 FOP LIMIIT CWIIPTAO (WY)
K% 7 7180 FW(F1' ENTER NIttt1 IHtE~flIft FOP. VEIGHT NMEJ5D94 (1)1)
@048~ 719C FOWWTC 81BR RFiIW FOP 1WITIOR MRICES WOC (2))

.. O9 7WFOW (' EJITEP FWW1~ FOP SM WN (2MY)

2120 FUM('T UITP LWY~ LItNIT FOP Y[I34T PIX MLi. (RY)
7%2 73 FafMT'' EIITEP HIGH LIM~IT FO-R M~IGHT WRIIX MEL (RY)

K-157 7240 FOPMV' EmuP ImiPErTCW PRitIT WITCHFr FO~JUS1T (W))
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Subroutine INTIAL

fbRPRt IV) IiIft-! TUE 6-W?-O1 03.51:13 PAE 001

C tKHM5 15170 INllFLIZE M~IMES IN MMIlO

(02 w" /Fa 4O 11M IG4AMT,

* -~ 2PSCM.CSUK(lmdt4

AW CM*t tUO4'ILU.YW I. IIFWr2. IFM!T3,
I U1IAIMffT, MlEEZ,
2 WD4LI sflIT, REOM,

4 IBIGI IBG2, IB1MIP9I

I OLUNII4P) DWR(40).

4 IFWT, I 0,A') IFM 2(20), IFW T3(2t)

K-1 IBIG20
IBIG3,--20

I (~i
7  ISO1,I'S3 NMEO

Oil LE Tfl4?W*IT5IZ*III
(11 1 (UN. ORISZ

KI (i4 7ffl6(])8e.e

IF(I.GI.10162) GO TO IN3

W (*19 MW IOLIHT

((121 IF(I.GLI1163) GO TO 10
M27,i0 PS(I)E(14.9
8024 CSeM(I)4O.e

tml2?- II*.FtD( I =
W-247 108 OWJNTE
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Subroutine PVREAD

IWI W ffiIrgtI C-1 :2? PRE

1~~C 2 RM TW&LItNIT, E~E

L 54MG UW/B(Y IWI FTIF3
I MMI;17MZ



Subroutine TtvDLIIM

C KF ST M ELIHTIII DISTRIOIJTON

1 O 0O I 6T W CESf

4

2 ?R4NU ,fRIT, N~OW,
3 MIMI ISMLETI
4 IBIGI, IB1G2, 1810, IPSrt

0.W 960 IM'1(w4j) ,079"-4(20),

4L.~E3 TR YA .IW(201)4IJH(?) FV2~

T~f~tLF'~fP. O . TO 380

("fill ff-TCL.ffT4TIZ
(! j 0 100 LASTM..L5M~P

*12 F0W"TIe
INCIT14

0OR4 M
00 220 K=5 43TVTT

Orr.5 LST4SWT.19ODh-
0Yr CINIT(K)4B.f

W1790 210 IAS5rETLST(P, 11161Z
0029 W11E?1I3LINmTWOR

M9 LIE1A4IIIT(K)NLI)
W30 13 RNVI(F12.4)
9031 21 ftWI&

W34 CO(PICLI9IIT(K) 55
IM 2eONIR

OK6 IRSMAARFN91MM9z
W?-~ w0 4ON IREP1

6rr9 AF1



Subroutine TMDLIM (Concluded)

FCE'WWI F' IpjA-j RIE ~-Wf5" 0:511.4 PWrE *2

(A.44 IRIFSE(?,1 ) O 0O

Owl VRIIE(? 77116)

404$9 ON INLIE

5-) I F1M52i~F~)
WY 710 EFMM'FIV OFN L III IPRII

W I

oi
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Subroutine TSPM

rFfl IV IWAI RIE ~-W)f61 51:37 ME( OMI

2K C KM 706,T9MAIMT4
-~ ~ 3 f IIT,)~H

O3WMr /19L&S'f WIFT, 1FWIT2, 1IWT3.

2 MTKIMMR1TIfMWE

4 181G1IB!G2, IB1G3.!P9WTI

I DLIMI T(W( (MCD(4W).
2 W IW.1G4'W.

4 !~rI(2QPV F~2(2)FIlT320).
5 STPM(20)

~~~~1~~ I I 'TQ43TT+I~1
- D a711 A

eIl f+ct'TT IL 7mE E(NR TOI(~1~TLY

(il f. 210c M IL



Subroutine TMGAIN

457M~I it, min- nE -wW-ei 52:IIwm

CPWMO IS ID MM9 M (IR FFM~ FR MI

* - 2 P!ECJMjffIM,

0 4

I lt "1.t4fT.IT7M!Z
- 2 WtINRgITIVW*E

3 HRINT, S1'CMAD MI4
4 TBIGI .!61G2.191G3. IPSMIl

I L- 1 M 1(Wf) -R

-4 1FFT 21)2.- IT2(2-*. IWrT(2R)

M' IC TV~.~O

K, It4 7I0M FWA'W(-' tPMt 01IH RLLOM:1"
I 4(1X5FIe.5))

L L I
a.iM1.



Subroutine ADJUST

-F1iopfl vu HSiff-1It 7% fi-1 OW-5 PflE OR

f KOMPE N4TIL MUMCrRE (P WIMYt
( ITOW1tfm ufff leeuT

- I MMMMEIT

4 Mol(W V4

(OM TI ] tRV. 2, IT3,I1~

I (*.II(3 .U MTI '(M)

4 181G 2 BZ IBIGSP rn.Wff3(S

LFE 11W 4A

U-.(0)

DO W I AM.AT

00 6

MIF(WI NI(MU.TALOUG) VEIGT(N)441G

OW-26 55".

O29 DO 318 KI yismT
*(or- L~-t*ISTh0

* PJ:.2- 318 WJNUtE

1 K--r 328 ONThu IOI=15

IF(CII.LE.BWN!) GOM~ TO9

(044 RKIt.ITI E.0) (A TOW



Subroutine ADJUST (Concluded)

.FCPT9 lit H810-1 YUE 05-9W-ef 03:5r-.25 PRI M,

Kt147 WIME7,7I65WWTSS

W49 ~WITE(7,7115) 31, ~f(KI)~R it
K-f4 418 CONTItE

W-l (% I1 DO10 KIfflT ISTM7
Wfn ~WITE(7,7125) KEGT

pFR.01 60; TO w

WITE(7,7120

I O 70 W1I

W-1 1 URlE(7, 7148)

W.1 IIMYE(,8K'S,4C0)E'

w-,1 7116 MINT( W!4 ICORFLLl:

OW 710FM' FOS FS:1, 9 FSF 0TOI 37 7115 FOWr(1X, 15, IX,F13.5) XF35
0071 7128 FW1 (I VEIGHT VCR FOLLOWS:,/~IN(~TE W

1 ' ff LIMI ON1 IlTWIGF)
W y~

7 4 717AFU* FO V JSJIT 91CSRULY PGWWTINCIE
7148~- W(' Mff T EFMlHR RE TO (MRBI'

KfI 101F M 'TO MlIMUM.? POSSIBLE EWOR')

j6



Subroutine FWRITE

F(*,TMWf IV tR-I RE &W 1 3:52$*3 PAE ORI

C PL"O5E 19170 NP11E I* RML7 FILE

W 2 PEM 4K C 9X 6,q .1TNT.

14 tLMM1GH

2 IBIG4I, B 8

3 PSC1efY). CSc-(2@) ,GRIH2@), 1VLRIX(20).

.4 lFWT I Q) W2(2l),W IT3(2 )

- W IT1E(2,1FRg3)(IEIGIT(I),1=11.12)
W(11 1 = W +fp~&

END

61
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Table 9

WTMAT. FOR

Stochastic Adjustment for the "Map" System

Purpose: The com-puter takes the transition matrix and
provides a score matrix.

Computer Output User Input

e Run WATMAT
<CR>

Pause -- Insert data disc in unit
one (DK:) and hit return <CR>

Name the input file *DK:TTEST1 .DAT

___ <CR> ___

Name the result file *DK:TTEST2 DATj <CR>

Enter the nrber of transition2
matrices (1)

_________ CR>

Enter size of row or column 5
jfor matrices (1) <CR>

11 integer
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I

Table 9

WTMAT. FOR (Continued)

Stochastic Adjustment for the "Map" System

Computer Output User Input

Enter initial value of entries in

weight matrix (R) 2  50.

Enter allowable error in

limit computation (R) .001

____ ____ ____ ____ ___<CR>

Enter allowable error in score 5.

deviation (R) <CR>

Enter maximum interations 200

for limit computation (I)

_ _ __<CR>

Enter maximum interations 200
for weight adjustment (I)

(CR>
Enter format for transition (5F3.1)

matrices read (20A2)

2 R = real number. You must use a decimal point

whenever the (R) appears.

Whenever formats are indicated, parenthesis must be used.
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Table 9

WTMAT. FOR (Concluded)

Stochastic Adjustment for the "Map" System

Computer Output User Input

Enter format for score read (2F5. 1)
(20A2)

* _- -CR__

Enter format for weight output (SF50)
(20A2)

<CR>

Enter lower limit for weight 0.
matrix cell (R)

<CR,
Enter high limit for weight 99.

*matrix cell (R)

__ <CR>

- Enter interation print switch

for adjustment (1) 1
I _ <CR>

4.

64
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Example Output WTMAT

I

VWTMAT

U.

Score Matrix

1 99. 99. 21. 99.

99. 50. 22. 99. 33.

70. 87. 67. 50. 50.

"'t 50. 99. 24. 99. 18.

9.9. 99. 61. 99. 99.

.

* i

i

-__



Program Listing MALREGi

FEW IV WS1A-t FRI 81-NW~-8 fe2.8 MfE(%.

I C FROA 'NEWGI .RW
0A C KtNM IS TOP Ef M A LTIPLE LOIEW

C REGFISSION M ILYSIS TILIZIG
- CRU N1 9IT RE F TIE IMI ss55

I. I DI IWX6 ) f(@)SD2)-f(@)

2 F T 2~
23 CE(9,DC1)U39.6W~

.01 312: .4t HIT PET8

3W6 URITE(7,7115)

318 NUTE(7,7120)

317l W5,5118) IMFI

319 FEMX,51Z8 JFfT(I.2IC1

3256 IURITE,10
09137 OIL 510 ]UI
3289 OIL13t OFOIM, 2
I2N OI I.TRGI 5(f,t!I; .TOCWF If.

081 D 10 J-I1-

5132 FIW1D(2VQ)

324 5mI7) IUER C f FcW.'l

IM too6 F(3W IE I114TFLf3SCi
7128 CFLT' L F

102713 FOK1 AE JLPO ;EL~t~F~jEp 6

WS M MIR(RXTWDETRT, RM, R022



Program Listing MLREGI (Concluded)

FORM I I Igi- FRI 01-01-81 ME:1 r.

1M 7r140 FWUTC EMIER It$1C15 OF IWOtZ~k 'f1-4LE (1914.','
042 71BFW'O HC-, f EPEK..- A-1f: EZE

344 a178 FMMl(- MR E IM M~ ~iT,
j 345 s

I6



Subroutine CORR

- m iv HOOH- FRI 81tKE-. go~41Pt

M318 D1E.oI o .~~ Pt IM& P1'.TL()1

. 887 00 182 MY1..
ow 112 R(1)4e.@

1111 0 18J1 1

8812 00 107 11,H
313 IA.41

- 114 19? T(J):IJ)+YXL
0815 .()T )
116 108 T(WI(3)FH
8817 DO 115 MI

we8D1li 3111

1021 IAL4t

1123 11lie~ .tJ
0824 DO 115 MX1t
1125 M 115 V1.J

V= IT
W133 2180(I4J~+ )8II
W 84 J14

W837 22M T(PT~(Y)[ m W18 0 238 MAI,
1139 DO 230 Y=;JAr
8No XK-j4(K*r-*'),2F 841 L*(J-)4
11042 CL=(W

*43 Lz*(-)+J

L 045 F(TD(J).5Th(t:)) 225,=2,225
0846 22Rl(XI)@O
0 847 6070236
0 18 225)4(I3(SDJ*St()

80 149 230 CN4IM.

0052 240 SID(J)tSTE)D(J)/Ftl 68
'00,16, L2-ff

R54 D 2561=1,



Subroutine CORR (Concluded)

FORIM IV HDIR-1 FRI @I-tW9BI r2,2A,:41

W 6 258 I(I)=W(L
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£ Subroutine ORDER

I. F(RIW IV UIA- FRI CHWV-81 PFIGE 001

118 D1IMW R(I), UIS~( YA,!l I
113 Nw
1184 DO130 AS,

9M87 122 L46EP+(L2"L2-L2;'12
IM8 W000125
IM8 123 L4.2(HDEN()H'EPW '2

8131 1-U A27.(12-LI"

1712 R"

'1. 70



Subroutine MINV

FRM~i IU HDIAI-1 FRI (11-l,'-81 PR2i1 FiE 011!

6 WZ-14

6887 L(K)4:

6811 DO 28 KH
.612 IZ*(H)

9813 DO 0 13*.))

1 816 15B1("(13)
0817 L(KO=1
8018 PKKW
6819 20 COWfhE

6821 IF(J-t:) 3,35.M29
W822 25K1*-4
W_23. DO ",C MAI,

- 624 M10
1@25 HEffl

0027 AK~rI
IM82 38 A(JD1)1[
W~629 35 141(K)

- 631 38 P4(H)P
-am 0 D40J1I

68 43 5 IF(KG48A

194 IF(4) 0,555

0943 1J:IJ*4+

084 0 6 J:1-14

,.7 I.K~

- - -f -F-- -2
052 A NOD 621.jm. 7



Subroutine MINV (Concluded)

FW* RII U HIR- FFd 0I-tW-81 2:21:12 PfRZ C12

Ow DO 75 J=1111

62 C~t8lfi

864 88 CWTItuE

"6 K~44
0066 100 K4"VI

MM37 108 JQ"(K-1)

- 373 I-JQ~i
8074 tuI"Jr)

-. 37 120 JATM)

WO88 125 K1--

~~- 6885 R(t,.DjJI

W87 00 T311M
*a ME8 150 (XiKt-

4,imf

4 3~8 END

~ 72



Subroutine MU LTR

IR 1Su HDW F~

W84 Do0to@ 21,IV
688 16 (D)4.0

W6 Dtie 3-1
I"1 M0 120 1=14t'

M91 L.1+I1)

6817 I ( )*1)kSCLO.'~('
0IB128 9B.0 f

319

6821

M824

6826 L14K*(3-1)+J

4F 82 125 .r( 'jC'~

8W9 B138 TW(J)JV"T,

6831
I3 SVt-SSDFtl
6834 FS~~P

68m f96(2)W
mv3 ft6(3)2901
IM 688 F16(4)-SSFP
689 ff(5)=FY

342
6843

0844 F§6(10)=F
345 IE1LR
09 646

I7



Subroutine LWRITE

FOR1M IIV WIF-1 FP1 e-HP.-81 eO2:J:47 ME~

M94 IW(1tR1611(e

* 19W TE(1II1T6N' tKKI
ON 988 RITE(1IIL6K R1* i1~

w 199 WITE(IUII1 e5C tT. '.1= .iY

-1818 I1E(1IM1T,6170)

6812 =9 D
6813 WRTE(U161C 1 -P.J T

0014 108 OWHIt1
3B15 WRITE1LIHIT.6y 'KIE)T~~

* 117 00 IM8 1MIt0X

* 6821ANJI.LSf-E,.1) (3T

1921 IF(3.LE.11) Gi TO 1(1

sm3 URIIT~LIL.E.M.4 vI IJI"C

W59~ 10 CrITINtE

198 WITE(1t1L 161%)U$7 1 ''1
W24 683 125 COITIII
we84 0 I(130 O" 1,*15

lo 6842 NNA1RW+(1)

684 WITE(IL6M~) J4MEr9(T)
ow4 DO 1 AI

= ~ 98 VR!TE(1LtT,6199) 151DSP,',
6849 128 COIRtE

6688 WIW(IIIIIT,6198)ARJ
M6 268T 11W

6683 128 COUIIE

me8 WITE(IMIIT,620C)fE.1

051, ~ ~ WIEIO6V- I .a)

M3.--- 20** COM-_________



Subroutine LWRITE (Continued)

FORMWO II) HlR-1 FPI CI'-8 C2':21%47 PVE m

* 957 WHRIT 11,6231) R2

0 88 W11E( 11111 620 F6(4)ftE5 D ~ 6

"861 NI1E(ILJ111.6270 f\'.t8.F).
1862 REMlA
1863 6118 FOF1T(' ' HI11PLE. LitEff PUY fl-!)
1864 616FM W.OFOS~I~S 1

8966 6138 FMWl(' WE cP UI1FREUS 17'lWE

f86? 6150 FW1MV' IND~ICES (P fg K-}'l I kfPfALE3
1 P1914)

W88 6168 FMWCT( tE D EMOT ff 1AE' .14:;
0869 617A RM( 'K tEfftS ID S~ftfwfgk ll; -.> : Fj

8871 6198 FMWT( tER1 l =P EE' tB ~6 1ti.
I '~~SRE 5TAf I if ~''i~ (F EDEPE1U 7 S LD

887 6191 FOWFT. Rtl (pF c wn

* 2
3

W-183 6192 F~i:l,: 5.FI
0074 6193. FOWT IttefLF'It)EIIT''~~ i±~i

1 ~ Z" - ttE'ZI ttfE .61%:.J 2
3 '

IM 87 6194 F6MfT(151%'IXPF9.3)
8O7 6195 RU fl*' C~R ICKS V.IT4 I tDEP01k,0 F6L: F

2
3

OW7 61% OMW(1K, 15, IX,F9.3-)
88M 619? FG(R!T' l'/ SLIM (f Ski-FESfF

2

OM87 6198 FUWT(1X, 5, 1X,F13.3)
OW1 6199 F(f~lTX,I5,IX,F13.@)

08 6 FGWr' REUMO Cg~s W ICE'TS:

O88 6218 6 T1,51,1.71,1.~XF13
OW8 6228 FWWI(' '/l IISM-.E-- ',F11.3)

W4 62M FMWI(' 'fT IF1LE (CMWTh(Wl DOEFIC1EIK .F.
9M 6231 FOMI(' " M)~AIMED) WIClE
W, 6248 FaW lC ' MUMVI~f EWW FP (P E5I rE F '3) 75

OW 67A FMW(' RKftIS ( JPVIXWE



Subro~itine' LWRITLE (Concluded)

FR1UI IV I4SIA- FPI e-1-t-8 (f2:21:47 MfE I

4 3
MS 6268 RNI(- RE' XF 1, FG 1.F 1:T

*17 6

-wh



Tab le 10
0

MLREG1 .FOR

Multiple Linear Regression

Purpose: Performs a multiple linear regression.

Explanation:
Enter * of observations = total * of observations

Enter # of variables = total # of independent and dependent

variables in your file
Enter * of independent variables = total # you are going to

use for this regression
Indices of independent variables = the numbers that correspond

to the independent variables in your file

Computer Output User Input

o Run MLREG1

Pause -- Insert data disc tn

unit one (DK:) and hit return

_ __ _CR>

Name the input file (Assign) *DK:F20935.DAT

<OR>

Enter number of observations(I) 180

<CR >

Enter number of variables (1) 16

,___<CR>

77
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----- ---

*Table 10

MLREG1 .FOR (Concluded)

Multiple Linear Regression

Computer Output User Input

Enter number of independent3
variables (I)

______ __ ___ <CR>__

Enter indices of independent 8, 10, 15
* I variables (1914)

____ <CR>

Enter index of dependent (1) 16

Enter the output unit number 6
(6 = LP, 7 = TT)

__ _____<CR>

* nter the input format (1 6F20. 10)
specification (20A2) 1

____ ____ ___ ____ ___<CR>

IWhenever formats are indicated, parentheses must be used.

78
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117 PLP IHRKCI-)7 -q Example Output MLREGI

N WO O*11F U tFEr 16
RJVR OF i~1WPHUMlt '~fiIM6S
INDICES (F MKIMI~(FT 0WIFET:

It(E Cf r~f(* u Af~~E:16

WrFII:: WI TFfl0fW J1,AT1M OF 11UPF~fii LE

8 .9 0.292
10 8.472 0.425

IFFC (F KffAit Iff(FWF 0.4ik
CTf[fU PEIATIM4C ff ENBE)IT VFIRIFA.F 3

9 ti tF W- .1 PR(UT:

8lf Ifff 11-: f4

I f. 12. 4IKl

10 0.IC

S 77.
P . I

1E-01 (WTJ(WHTS

0.1,42 0AWF il. Ir

IHTM OX

Ok IL MTC1UFIIi

IA ~ 1.179



Example Output MLREG1 (Concluded)

OF)IN ATE 'IFICE-

STR OW OF FTITE : 0.210g

ORYIS Cf WMIVKE- TABLE9O.K WO51 OF MR64A&

EG 17..9 2 8 ,W 44 1.,
IB 7.511 171. 0,0 3

80
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Program Listing HADMRD
.F(*PTF$4 It. H510-1 FRI W -38 :348 PRE eB1

C(MATED FR~ THE HI MA .Jt46
r RFP(RE 1S TO PE~WfI A FF1 HAMM~ 7MUM(

CFO W AKV~E H-MER OF MUM~ff TIME SEgQen FEMWD
C CONTRIt INJT OEf 10 THE SIZE OF THE IWM mTRIX,
C MW OR F BITS MK BnXEF1 TRlE SEUMEWE MU. OF
CSHIFTS TO PEPFW tOtIE(TS. R IE WGM OF A 9iIFT

CTHIS MWR IS A PWT OF THE fW5(I.E (IrTATIMt
t (EWM FOR, THE 'tfr ' 9?STEI

fI(%-I3 PFEJE lfM~PT DAiTA DISC IN 1WIT RE (W0' ID' HIT RMLW
C t*FM MUM-P~ kWIM1fES

(fl( tflTE(7a12i)

m-9 Fff('(5 .5!0% 'AI'lZ
M1 VPITE(7,?I4(3

MI KK(5 1Crf LE1TF

C (fP!kTE OTHEP CffT~ft tWIfELE~S

J1 7 PSIZEFL~l9 I HDDII

Will P-SIZE=FLO9T'1E~f 1)

C. PFF(' ME BTS REMtfI

(,("4 IF(LEfVI&GE.IB24) Wd TO 120

ffI11 MR OF M( AND) ZEROS IN 8(0)Mff TIME %EQLEJ

'4 rM TS .E.2 IZEP(*E~

I- I (ITIFLIZ POfRMION TOTALS

K44 J P?1T0T4.8

FT(T24.8
C, NTFLIZEl STATISTIC ?FTRJX

81



Program Listing HADMRD (Cont inued)

I FPT~~4 " 1FI-1 FRI ~*ww'-6 00:38:48 MEI 2

7 (144 MR1( U~t(~
K145 5TA(12)B.

C SHIFT 8BIS TO k.'IHG I[CTOP
147 Mi %,% I=MfiEf I

Kt. £5-I Mio 300 J-JTlJSTOp

CPEPFOM~ FFIT WOR 1W9ffifM

C GiTHfP STfiTISTK$4. MfTR

Kt,14 STAITQ3 IWS-'-TAT(3, )4ftORT(IBJ)
-;ff ST(J .2)--STRT 0, 2)4FLR(IB(J)**2)

c vrPi THE Si1UTION FOR THE affM OOERI TIME %EWE
fl*7*Lf.1TE(7,716O) IMOi,L18S. IXEPO. IHII .t41F1 LBEW .tSf

9SM~q-T(, 1.1)SIZE
K*.7IMF(If.LE.2) 9*WJ".@

IF(~f.T2 9X(TTI2-(TTI)STT1PSIZE-1.0

fA*12 MITE(2,21I%3) I,-9Ern19*W
w- 7. m"OT4,flTGT49Efl
K474 TOT2lOl2+qMW-Mlr

fM 5 pvTOT4M~OT.SIw

OR76 PUT0fTI*-IO121A4MR

Wr Pff*P(PcT(tOT'l fT0T /?SIZE) )/lKIZE
ff~ -f. f1ER#MVOIT4'SIZE

11148 FW,@(RVOT2-(vrOTWpTT'5IZE) )'PSIZEI f- LIiTE(7,7180) PWMftI P MUMPiftPA

C PMf( 110 MUM~f TIME %-MM
M4 GO TO IM

(f~. STOP 'END OF PRCDIW WtFD.R'
tjf:!? 7 II1*FCM(128II)

* I ~W~'~'.21(f, FC~FMi(815)

* - 1*?(' 2M?~ FM(V4Z.3)

S71,.%i RMTW fE THE Itptrr FILE (SGV)8I82



IT 41 PI04-1~:3:8Pr~
Program Listing HADMRD (Concluded)

L "K ~. 'W WWEI U FILE (U5IRD')

W. 710 FM ('W A 4FSN TO EE PEtffl OR WIPLE (1) -)
.K 71' AFffM(W S TE LOM.3 C4FA SIFT (1)")

M~ 716e F(MT(' FF6T tWOff 1MISFOWV/
- 'IIFUT BTS ',17/

2 LEIMS (f BTS= '17/

2 111M F Mkl; INBTS= ,17/
*3 'IWW) SIZE~ '17/

4 ROW (94f 'RS17'
LRtIGe (f SHIR '17
S fMOLE SIZ 17f

7 '

I ME (FF MR6
W2Y OF WRSE ',F13.3/

4 ' '#RKVE OF WIRCF ',FI3.3)
8(1 ElI)



Subroutine HADMRD
FP.Pm w tIFR- FRI 684"I8 00:39'.9 AE3

C PtFLFM 1510O PEW(IM A FF6T WNWTWU
C (tH ff! ItFM~ 9lOLEft TRtE SEJ(BIE

- K IWW ulfOCt/ IB,3SWtISTOP

WE 4 D W I1d15TOP
W. IHC'-2*

MED 16 to IKSTC(

(01 IR(II(EXWIB(LOCVD.I8(10C2)

W 817 Lt~OUCtSTOP

en- 18 JA(JMB,)-I(C

wl IV
W-1 e =,T-O
,.17 BJ=RJ

KC44I.UTM

4I.

J:

84



Program Listing RLOGIC

"rF(IIM )v~ MMIf-I FRI -Wl 00%291-4 PW eel

Ct~ KWOD EPT A FILE OF DIXLEN WRIrFEW
- C ffl) Ai L(WGIMI UWL 'X LE. COUN(T THE R~IM

t(IF (W)WEfS F(V. fi POSSIBLE Oh3ITW
C(IF MEi MINtTERMS$. COM~fE THE P~9I61LIHIES
C FC*V THE KIWIS O (1() KIt4TERI TRUE

J C (7) UK( F14$E GWlEN MII TE ,

fC ' TFWMK~. lWITE CIJ1TF4T FILE OF RE9USLc-.

i ffI WEDME li THE W SYSTEM.

R IWIER T F DATA DISC IN UNIT (Wi (LDW: Mt( HIT WTUVA'
C WfE INKITf FILE

WAKI WITE(7100)

C W~E WTI FILE

AIL f6SIGN"2,-' E

F11ER fVK3R OF (ffU LE IN SHRE
%0 tWITEa,7120)

I ~~WE(FH'E Mc&ICIENT f1DJSTl'EK FffTOP

KFI(I211) MI "N7FUZE IMES4

ff I BUMTPD4

f f IDM REM IV?38 CU

fir.(4 CiLL BTRIVL

f MM ( FR ILTIE5 8

& C (TES1 FOR IT F LOIC RjVTJCN



Program Listing RLOGIC (Concluded)

-~.7 19TN4i~ HBIPH FRI *4"l~ 029r.49 FEO

W' MtL TSMI

MWI TWI1E
C .WIE TO FILE DEItE

wfT6 PM 1MMR WJ~T DOA DISC III NIT (t (Or.) RO HIT PDTtPN'
1137 ULI FWITE
mg3 SUPEDO R M OGIC.FJP'
W. If:s1t. FM0I(III1)

i*41 5110 FMFIF3.7)
M42? 7100 F(CVT(' MiE YHE IWMI FILE (W5IGV/)
K143 7II( W 0P(' WiE TPE MU5LT FILE (FESIG0")
X944 712fj RFRT(' OWE IME OF WIWftS FMiPEI(V
FA45 70~ FPWT(' ENTR PR(CBILITY F"C( FOP'

j (twFIC1BT FORT1EK (R")

46

U8



M1'"

Subroutine BTALLY

LFOPTPJE Al - llIH FRI OH?-O W.3p@4 Fa~ om

t:R PIS-1 TO MMJ1 L&1O I OITIJH OF
f I17~N SMUL TO TMTI 9D 7109 1 SII M)DITJGL,

f il MMtg ALOtEK1' P tROA AMFOW~,I I lBWfP,LOG1C,W.M, !PtELBQ,6IZ
DISE610H PRM( 1824,3) ,tJttT(I@24,3), KLE( 1824), !BSM(18)

Wi tw.(ISm,(DE1) tim)EztEX2w1

8012 IF(LOGIC.If. I) grJW,34(.(I)X)1
NJ14 MI1MI
8015 END

87



Subroutine RLPROB

C KWEE 1 I' CTO MKTE Tit PKJWfILITIES FOP LOGIC RREIC111
Ctflz (M4 4LWI, PROD.I~~ K UNALEPWfI.

I lIM -LcGilCAt.W IPELEIWIM.

K"f DO W~ I~lILEtGTH
W-V. IMA(1(,.LED Cl T 10 I
W Xf-D (WItTI f LCA (KOJT (I .1)
WN9 (Cttrf2*=FLr(AT (I .2))

K* %I Kl DU1 I ,)XjlV61Za

0%i i fj I M. ) =tHT 2AI.IT

* ((114 111 W U(IIIE
W*15 qTLHI

8



Subroutine TSTPUR

FC*,.TPMV IU H8PH- FRI 6W&W81 WS:3829 Pff[ 081

%W I REMW5TINE ISM~
t PtF IS TO TOS RR~ IE "tIWY OF TIE CtWUI LOGIC FIICTN

~W~4 DO 108 J=l.LDJGTH

W, 7 IF(PR(1(,2).GE.PRWT') Kq..LE(I)4

t~1I IF(UFaEDl.Ll1@ GO TO ton

FA1I6 END'

sot1



Subroutine TWRITE

FCOTF'fI R" Hplp-1 FRI 08-flW-BI 00"M41 p~f M1

t FtPOE IS TO MPTE TO TEPItfL.

I 1BISM-,LOIC,tWW IPffJP,GIH51

4 07 0 IPE1000@ f~.WADEM

cf% I V(EM 7 .3PP0L

OFtivr rt KIP Mnf M

.. I... I

PER"

le 1TIPRf., E.I "Ef'LGCO CHPp.ALGC

I Ma',( 14W-i

11W 90 FPFL 1,

7~~ ~ ~ ... T ..EM. 1
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Sub.'cutiro FVItEr

Em"IW IV MIA- FRI Ws--MS "am53 ~

~~s1 IIEUHIE T

I

W 39 2100 FMW(2I7,F13.7,2i7.)

jili

jiLL



GLOSSARY OF TERMS

L CR> Carriage Return

LLP Line Printer

TT Teletype

(R) Real number.* A decimal point m'ust

I.: be used with real numbers.

LNTER ERMEAN Enter Mean of Error

ERRDEV Deviation of Error

LRTMEAN Mean Err-or Rate

RTDEV Deviation Error Rate

1 1 ]FORMAT Whenever a format is called for,,
f parentheses must be used.

* Ii.92


