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PREFACE

This effort was conducted by Syracuse University under the sponsorshi p

of the Rome Air Development Center Post-Doctoral Program for Rome Air

Development Center. Mr. Marvin Hirshinan (EEIT) and Capt. Jerry Rintella

(EEIMC) , 1842 EEG . were the task project engineers and provided overall

technical direction and guidance.

The RADC Post-Doctoral Program is a cooperative venture between RADC

and some sixty-five universities eligible to participate in the program.

Syracuse University (Department of Electrical Engineering), Purdue Univer-

sity (School of Electrical Engineering), Georgia Institute of Technology

(School of Electrical Engineering), and State University of New York at

Buff alo (Department of Electrical Engineering) act as prime contractor

schools with other schools participating via sub-contracts with prime

schools. The U.S . Air Force Academy (Department of Electrical Engineering),

Air Force Institute of Technology (Department of Electrical Engineering),

and the Naval Post Graduate School (Department of Electrical Eng ineering)

also participat e in the program.

The Post-Doctoral Program provides an opportunity for faculty at

participating universities to spend up to one year ful l  time on explora-

tory development and problem-solving efforts with the post-doctorals

splitting their time between the customer location and their educational

institutions. The program is totally customer-funded with current pro-

jects being undertaken for Rome Air Development Center (RADC), Space and

Missile Systems Organization (SAMSO), Aeronautical System Division (ASD),
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Electronics Systems Division (ESD), Air Force Avionics Laboratory (AFAL) ,

Foreign Technology Division (FTD), Air Force Weapons Laboratory (AFWL) ,

Axinament Development and Test Center (ADTC), Air Force Communications

Service (AFCS) , Aerospace Defense Command (ADC), HQ USAF , Defense Com-

munications Agency (DCA), Navy , Army , Aerospace Medical Division (AMD),

and Federal Aviation Administration (FAA).

Further information about the RADC Post-Doctoral Program can be

obtained from Mr. Jacob Scherer, R ADC/RBC , Griffiss AFB , NY , 13441 ,

telephone Autovon 587-2543, Commercial (315) 330-2543.
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1. GENERAL [~~CRIPTION

1.1 Purpose of the Program Maintenance Manual

The objective of this Computer Program Maintenance Manual for the An-

tenna Pattern Distortion Computer Program is to provide the maintenance pro-

grammer personnel with the information necessary to effectively maintain

the system.

1.2 System Application

The Antenna Pattern Distortion Computer Program calculates antenna

coupling coefficients, vertical and hor izon tal radiation patterns , commun i-

cation range contour and pattern distribution of antenna farms such as those

found in many AF air-to-ground communication stations.

1.3 Equipment Environment

1.3.1 Computer. Honeywell 6180, GCOS SRH.2 and HP 7202A Graphic Plotter.

1.3.2 Input/Output Devices. (a) on-line disks

(b) terminal

Keyboard

Printer

Plo tter

1.4 Program Environment

1.4.1 Programming Language. With the exception of t}~ree GMAP (Honeywell

DDO8A) subroutines , YSFUTL , PACK , DI MXXX , all programs and subroutines are

written in series 60 (level 66)/6000 FORTRAN (Honeywell DD-02)

1.4.2  Mode of Process ing

The program is in the time sharing mode for the inputing of data.

Although the main calculations have to be done in the remote batch mode

(CARDIN), this is completely transparent to the user since the CARDIN JOB is

1
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spawned by the time-sharing program with the use of specially written

util i ty subroutines .

The subsystems /RADIO/DISTORT and /RADIO/DISTORTP have been compiled

and are stored in files with these names in the user library of AFCS.LIB so

that they can be accessed as follows:

a. In response to “SYSTEM?” type FORT NEW

b. The computer wi l l  pr int

READY
*

c. Type RUN AFCS .LIB/RAOIO/DISTORT (or RUN AFCS .LIB/RADIO/DISTORTP)

d. The program will then start asking questions.

2. SYSTEM DESCRIPTION

The system consists of three subsystems

a) Subsystem /RADIO/DISTORT

b) Subsystem iP..ADIO/USA

c) Subsystem /RADIO/DISTORTP

d) Util ity packages.

2 . 1 .1 Subsystem /RAD I O/DISTORT

This system consists of a series of time-sharing programs that accept

the necessary input data from the terminal , process it and generate a f i le

that wil l  be used by the / RADIO/USA subsystem .

2.1.2 Subsystem /RADIO/USA

This subsystem consists of a ser ies of batch programs that accept the

L output generated by /RADIO/DI STORT and carries out all  the computat ions to

provide the requested outputs. This subsystem is spawned by the time-

k 
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sharing / RADIO/DISTORT through callable routines of the utility packages.

2.1.3 Subsystem /R.ADIO/DISTORTP

This subsystem consist s of a series of time—sharing progr~ ia that

accept the output generated by /RADIO/USA and produces a plot on the

HP 7202A graphic plotter

2.2 Detailed Description

Each of the subsystems contain the following functiona/ subroutine8.

Subsystem Function/Subroutine

/RADIO/DISTORT LINKMN

LINKM1

LINKM2

LINKM3

/RADIO/USA DDOIXX

MAIN I
PATT

FUN
ELE

ELK

PxYz

QZP

NPAT

PATD

/RADIO/DIST ORTP DSTPLT

PPLOT

LABEL

— 
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Subsystem Function/Subrou tine

Util ity Packages YSFUTL

PAC K

2.2.1 Subroutine LINKMN

[1] Description : This is the resident time-sharing program that

controls the link/overlays LINKM 1 , LINKM2, LINKM3 in and out of core. At

the beginning it creates two temporary files 01 and 02. File 01 will hold

the data that will be used by the subsystem /RADIO/USA . File 02 will

contain the $LIMITS and SPRMFL statements required to run /RADIO/USA. It

also attaches the file BLA0000I./RADI0 /NORUN that keeps track of the numbers

of the executed runs (NORUN) .

[2] Language: TSS FORTRAN

[3] Input : Terminal

[4 1 Output: Terminal

2.2.2 Subroutine LINKM 1

[1] Descript ion : This time sharing program asks all the pertinent

ques tions w ith regard to the calcula tion of an tenna pattern s , coup l ing

coeff icients , pattern distributions , or communication range contour. If

the user responses are outside certain specified ranges, the program will

print an error message and asks the question again until an acceptable

respon s~ is entered .

[21 Language: TSS FORTRAN

[3] Input: Terminal

[41  Output : terminal

[51  Called by: resident subroutine LINK MN 4
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2.2. 3 Subroutine LINKM2

[1] Description : This t ime—sharing program asks questions about

the site parameters and topographical data for the calculation of the

communication range Contours in a similar fashion as LINKM1. When all

the pertinent data is entered , it prints out a summary of all the data

entered in LINKM1 and LINKM2 for verification by the user.

[2] Language: TSS FORTRAN

[3! Input: Terminal

[41 Output: Terminal

[51 Called by: resident subroutine LINKMN.

2.2.4 Subroutine LINIIJ43

[1] Description: This time—sharing program, using the information

of LINKM1 and LINKMZ , generates the necessary data to be used by the

batch programs and writes it in the temporary file 01. It also calcu-

lates th -~ necessary size to be 
used in the variable dimension statements,

the amount of core required , as well as an estimate of the running time.

This information is printed out and is also written in the proper

$LIMITS and $PRNFL cards of file 02. Next the file BLA00001/DISTRT/

NORUN is created . This file will hold the input data for the plotter

subsystem /RADIO/DISTORTP. LINKM3 then calls the CARDIN system and

initiates the batch portion of the /R.ADIO/DISTORT subsystem through

the JOB control file /RADIO/USA .RUN1

[2] Language : TSS FORTRAN

[3] Input: data generated by LIN)~4l and LINKM 2 through COMMON

5
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(4] Output : Terminal Printer

Temporary Files 01 and 02

[51 Called by: resident subroutine LINKMN

2 .2.5 Su broutine DIJ000C

[1] Description: This batch program defines the size of the variable

dimension statements of the MAIN subroutine and allocates the

necessary core.

[2] Language : GMAP

[3] Input : da ta generated by the TSS programs

[4] Output: DIMENSION OF ARRAYS Cl and C2 of MAIN

[5] Called by: LINKM3.

2.2,6 Subroutine MAIN

[1] Description: This batch program calculates all that is requested

by the user. To do this, it uses a series of subroutines!

functions which are described below.

[2] Language: FORTRAN

[3] Input: Temporary file 01 and permanent file /RADIO/(filename)

created by another AFCS program called SCREEN.* (filename)

was assigned to this file at the time SCREEN was run.

[4] Output:  File 02 ( /DISTRT/XXXX ) where XXXX is a number internally

generated by LINKM3 to identify the run.

[5] Called by Printer DIMXXX

*User manual for SCREEN system (DSD M057) March 1976
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2.2.7 Subroutine PATT

[1] Description: This batch program calculates the radiation patterns

and the communication range contours

[2] Language: FORTRAN

[3] Input: /RADIO/ (fi lename)

COMMON and argumen ts from MAIN

[4] Output: File 02 (/DISTORT/XXXX) and the printer

Arguinent—A}IAX

COMMON - AZ

(5 1 Called by MAIN

2.2 .8 Subroutine FUN

[1] Description: This batch program performs numerical integration

by the trapezoidal rule.

(2] Language: FORTRAN

[31 Input Arguments: DD, DE, Y9 , NDIM

[4] Output Argument: SUM

[51 Called by: MAIN

2. 2.9 Function ELE

[1] Description: This batch program performs the flumerical integra-

tion of elliptic integrals of the second kind .

[2] Language: FORTRAN

[3] Inpur Argument: P

(4 1 Output: Return value to MAIN

[5] Called by: MAIN

7 
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2.2.10 Function ELK

(1] Description: This batch program performs the numerical integration

of elliptic integrals of the first kind.

(2] Language: FORTRAN

(3] Input Argument : P

(4] Output : return value to MAIN

[5] Called by: MAIN

2.2.11 Subroutine PXY Z

(1] Description : In order to perform all desired calculations every

antenna has to be subdivided into small subsections. This program

computes the coordinates of the end points of each of test

subsections.

[2) Language: FORTRAN

(3] Input: Temporary file 01

COMMON

(4] Output: COMMON (IT, X, Y, Z ,Xl , Yl , Zl)

[51 Called by MAIN

2.2.12 Subroutine QZP

[1] Description: This batch program calculates the redundant

elements of the impedance matrix.

[2] Language : FORTRAN

[31 Input : Arguments

COMMON

(4 1 Output: Argument HZ

8
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(5] Called by: MAIN

2.2.13 Subroutine NPAT

[1] Description: This batch program normalizes the radiation

pattern to its maximum value.

[2] Language: FORTRAN

[3] Input: Arguments AINT, AZ, AMAX, AlT

COMMON

[4] Output: File 02 (/DIsTRT/lOCxx)

Arguments: Am , FM, FDB, I

[5] Called by: MAIN

2.2.14 Subroutine PATD

[1] Description : This batch program calculates the pattern distri-

bution of normalized horizontal patterns.

[2] Language : FORTRAN

[3] Input Arguments: DPER, 1DB, NFD, AZ

[4] Output : File 02 (/DISTRT/XXXX)

Arguments: P,G, or P, C, H or P, H

(5] Called by MAIN

2.2.15 Subroutine DSTPLT

(1] Description: This time—sharing program was developed by AFCS

personnel. It controls the HP7202A graphic plotter and produces

a plot of the horizontal and vertical patterns calculated by

the subsystem /RADIO/DISTORT

9
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(21 Language: FORTRAN

[3] Input: File (DISTRT/xxxx)

[41 Output : Plotter (HP 7202A graphic plotter)

Terminal

[5] Called by: /RADIO/DISTORTP subsystem

2.2.16 Subroutine PPLOT

[1] Description : This time—shar ing program was developed by AFCS

personnel. It calculates the (X,Y) coordinates of the points

to be plotted.

(2] Language: FORTRAN

(3] Input: Arguments

[4] Output: Plotter (HP 7202A graphic plotter)

Terminal

[5] Called by: DSTPLT

2.2.17 Subroutine LABEL

[1] Description: This time—sharing program was developed by AFCS

personnel. Its function is to generate alphanumerics on

HP 7202A graphic plotter.

(2] Language: FORTRAN

[3] Input : Argument INPTFILE

COMMON

[4] Output: Plotter (HP 7202A graphic plotter)

[5] Called by: DSTPLT

10
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2.2.18 Utility Package YSFUTL

[1] Description: This utility package was developed by AFCE personnel

and is designed to be used as a subroutine for TSS FORTRAN programs.

It performs miscellaneous worthwhile functions which are difficult

or impossible to pull off without the aid of such a subroutine .

There are eight entry points to this routine , the characteristics

of which are described below .

a) Call FLGBRK (FLAG )

Where FLAG is a logical variable, will allow recovery from breaks during

execution. When FLGBRK is called, FLAG wtll be set to the logical value

FALSE. If a break occurs subsequently, the logical var iable FLAG will

be set to TRUE to indicate recognition of a break. Fhis FLAG may

be tested by the calling routine at any tin’e, and any appropr iate

action taken. To porcect the user against infinite loops, however,

breaks are counted as they are received; if twenty or more breaks

are recognized, execution is temporarily suspended and the following

message appears ——

*BR~~J( STOP OR CONTINUE

At this point the user may enter any of three responses:

S will immediately terminate the program
A will terminate the program with a DRL ABORT
C will reset counters and continue execution

Note: The DRL report allows dumping the subsystem to a file for

debugging purposes.

11
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b) Call BRKOFF

Calling this entry point nullifies the effects of a previous call to

FLGBRK.

c) Ca11 KEYOT

Calling this entry point will force any output accumulated by the sub-

system to be output. This is of significance whenever small amounts of

output are being generated , with extended processing intervening. If

this function is not used, in such a case the output will not be printed

until the executive’s buffer fills, or input is requested, either of

which might not occur for a long time.

d ) Call KEYIN (BUFFIN)

This entry point allows the user to retrieve the last line of input so

long as it remains available. Thus it effectively functions as a back-

space command for the teletype. The input is placed in the Array,

BUFF , in 2 1A4 format . N is an integer variable into which will be

placed the number of characters transmitted. Note that N may be

zero, indicating that the data is no longer available due to inter-

vening output. The data placed in BUFF is not edited or blank filled

in any way, and will include a carriage return character at the end

of the line. N includes the carriage return.

e) Call CALLTS (SSNAME, LINE , NCHAR)

This entry point allows the user to place data in the KIN buffer or

call another TSS subsystem or both. If a subsystem is ~o be called , 

12
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the first four characters of the subsystem name should be placed

in the ASCII variable SSNANE. If SSNANE contains all blanks or is

an integer zero, the subsystem call will be bypassed. If data is

to be placed in the KIN buffer , the count of characters to be moved

should be placed in the integer variable NCHAR and the ASCII array , LINE

should contain the data to be placed in the buffer in 2lA4 format.

Up to 81 characters may be placed in the buffer in this manner . If

NCHAR is zero, this function will be bypassed. As an example of

usage of this function, assume the user wishes to obtain the status

of a batch job with the SNUMB l234T. The command at system level

would be: JSTS l234T<CR>. This may be accomplished by the TSS

FORTRAN program by placing the subsystem name (JSTS) in SSNANE.

Placing the connnand (JSTS 1234T<CR>) in line and the character count

(11) in NCHAR. The JSTS subsystem is then called to produce the

job status message.

f)  Call ULASCI (ARRAY ,CPOS,NCHAR,L)

This entry point is used to force ASCII data in an array to upper case

or lower case ASCII code. This is occasionally useful, inasmuch as

most teletypes transmit only upper case, and certain pieces of software

(TSS FORTRAN , for example) recognize only upper case ASCII , whereas

lower case is somewhat easier to work with and hence is required by

other timesharing software. ULASCI will transliterate either way.

The data in the ASCII array, ARRAY , is acted upon, starting at

character position CPOS (INTEGER) with NCHAR characters. If L is

13
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even, the data will be forced upper case; if L is odd, it will be

forced lower case. Note: The character position, CPOS is handled

in the same way as in the standard TSS subroutines, Get #C, Put #C and

Move #S.

g) Call BCDASC (FROM, IPOS, TO, JPOS,NCHAR,FILL)

h) Call ASCBCD (FROM, IPOS, TO, JPOS,NCHAR,FILL)

These two routines function as a move #S with transliteration as indi-

cated. IPOS and JPOS are starting character positions in FROM and TO,

respectively. Bear in mind that there are 4 ASCII characters per word,

and 6 BCD characters per word. FILL is a blank fil l  control. If the

integer variable fill is zero, the array, TO, is not blank—filled . If

FILL is nonzero, the last receiving word of the array will be blank—

filled.

[2] Language: GMAP

[3] Input: Arguments

(4] Output: Return Arguments

(5] Called by: LINIGI3, DSTPLT

2.2.19 Utility Package PACK

(1] Description: This utility package was developed by AFCS

personnel to manipulate character strings. It contains

three entry points UNPACK , PACK , and MOVE which are descr ibed

below.

UNPACK is used to convert a packed character string, in either BCD

or ASCII , into an unpacked character string (one character per word,

14 
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left justified, with trailing blanks in each word) of the same mode

(BCD or ASCII). The calling sequence is:

CALL UNPACK(LINE,I,ARRAY,J,N)

where LINE is the packed character string, and ARRAY is the unpacked

character string . N characters are moved , starting with the Ith character

of LINE and the Jth character of ARRAY. The mode of the character strings

is assumed to be ASCII; this may be altered as follows:

CALL UNPACK( ,O) changes the mode to BCD

CALL UNPACK( ,l) changes the mode back to ASCII.

PACK has the opposite effect of UNPACK; it moves characters from the fir8t

to third arguments, packing them as it goes. MOVE moves a packed string

from the first to third arguments. PACK and MOVE each have a sixth argu-

ment which, if nonzero, causes the lest word into which data was moved

to be filled with blanks to the end of the word. Calling PACK or MOVE

with a null first argument will set the mode (BCD or ASCII) as above;

the mode currently in effect applies to all three entry points.

[2] Language: GMAP

[3] Input: Arguments

[4] Output : As described above
[5] Called by: DSTPLT

3. INPUT/OUTPUT FILES DESCRIPTION

3.1 General Description

In order to communicate among the various systems used here, a

series of temporary and permanent files have to be created. A list of 
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these files with a description of their purpose follows:

3.1.1 List of Files

The list of the files is presented !n the order they are created

or used .

03 / RADIO/NORTJN Permanent file where the numbers of the different

runs are stored for reference with the output

data and plots attached by LINKMN

01 Temporary file created by LINIQIN to save all the

data computed by /RADIO/DISTORT time—sharing

subsystem to be used by the batch /RADIO/1JS.

subsystem .

02 Temporary file created by LINIQ4N where the

$LIMITS and $PRMFL cards required by /RAD IO /USA

are stored . These statements are written by

LINKM3.

DISTRT/XXXX Permanent file created by LINKM3 that will be

used by /RADIO/USA as its output file. XXXX

is the number of the run stored in /DISTRT/NORUN .

/RADIO/USA.RUN1 Permanent file containing all the necessary job

stream cards and files to run /RADIO/USA

/RADIO/IDENT Permanent file that has the $IDENT card . The

reason for this is so that it can be altered by

different users.

RADIO/(filename) Permanent file created by the AFCS system SCREEN

where all the pertinent topographical data of a

16 



site designated by (filename) is stored. This

site is used by RADIO/USA to calculate communi—

- 
cation range contours.

3.1.2 Detailed File Description

3.1.2.1 Pile 03 /RADIO/NORUN

[1] File Content: This file contains the numbers assigned to the

different runs for identification purposes.

(2] Written by: LINIGf3

[3] Read by: LINKN3

[4] File Type: Sequential

[5] File Mode: Binary

$:PRNFL :03,W/R,R, BLA00001 /RADIO/(filenaine)

[2] Written by: LINIQI3

[3] Read by: /RADIO/USA.RUN1

[4] File Type: Sequential

[5] File Mode: ASCAII

3.1.2.2 File 01

[1] File Content: This file contains the output of the

/RADIO/DISTORT time—sharing system.

[2] Written by: LINIQ43

[3] Read by: /RADIO/USA

[4] File Type: Sequential

[5] File Mode: ASCII

17 
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3.1.2.3 File 02

[1] File Content: This file contains the $LIMITS and $PBZ4FL

cards necessary to run /RADIO/USA. It can have at

most the following

$:LIMITS:XX ,XXXK, 10K

$ : PRMFL:02 ,W, S , BLA00001 /DISTRT/XXXX

3.1.2.4 File / DISTRT/XXXX

(1] File Content: This file contains the output of the batch

/RADIO/USA subsystem to be used by the /RADIO/DISTORTP subsystem.

[2] Written by: MAIN, PATT , NPAT, PATD

[3] Read by: DSTPLT

[4] File Type: Sequential

[5] File Mode: Binary

[6] Record Length: Variable

[7] Record Format:

Record Type DATA

1 ANT# (FED) , FREQ (MHZ)

2 F24AX,GAIN ,GAIN(DB)

3 THETA or PHI, NMAG,NMAG (dB)

4 PHI (vertical pat.)

5 THETA (horizontal pat.)

3.1.2.5 File / RADI(YUSA.RIJN1

[1] File Contents: This file contains the necessary .JCL to run

/RADIO/USA. A listing of this file looks like

18
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SYSTEM ?LIST /RADIO/USA.RUNI

•#AS IS N
$ SELECTA BLA0000I/RA D,IO/IDENT
$ ~~TI ON F ORTRA N

S LIBRARY LB
S USE .......
$ ENTRY ......
$ EXECUTE DUMP
$ SELECTA 02

S DATA 01
$ SELECTA 01
$ PRMFL LBR~RaB1.AO0O01/RAD1O/USA$ END,3~~

[2] Written by: Created by the user

[3] Read by : LINKM 3

[4) File Type: Sequential

IS] File Mode: ASCII

3.1.2.6 File /RADIO/IDENT

[1] File Content: This file contains the $IDENT card to allow

different users to modify it easily :

$ IDENT BLA00001 .PERINI—SW,956700160121 ,DISTORT

[2] Written by: Created by the user

[3] Read by: /RADIO/ITSA.RUNI

[4] File Type: Sequential

[5] File Mode : ASCII

3.1.2.7 File RADIO/(filename)

[1] File Content: This file contains the topographical data of

L ~~~. ~~
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the site identified by (filename). This file is created by

the AFCS system SCREEN .

[2] Wr itten by: SCREEN System (APCS)

[31 Read by: PATT

[4] File Type: Random

[5] File Mode: Binary

[6) Record Length: 9 words

[7] Record Format:

Field Name Content Description

ZZ Azimuth in rad ians

ELANG Elevation Angle in radians

DIST Distance to screen in feet

RNG(l)

Ranges in nautical miles

RNG (6)

4. PROG R AM ASSEMBLING, LOADING, AND MAINTENANCE PROCEDURES

4.1 Source Program Storage

The source programs are stored in the file RADIO/RADAR and also on

magnetic tape.

4.2 System and Subsystem Creation

This is done under the FILE EDIT system. All the necessary cards

are stored in the file /RADIO/JOB. A list with explanation follows.

_ _ _ _ _ _  It
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4.2 .1  List of /RADIO/JOB

10$ IDE)I? BLA0~’001.PTRINI—S W ,95670~~160121 .~~ADI0—JOB
308 TJLEDIT SOUR CE.N05 CT.UPOATE
33$ LZ~ I?S 1.,,9E

PP . ’TL ~i*,R.S.BLA 0O001/RA~ I0/R A D A R
sos TILE K’,DISR .6L
60$ DATA •C,.COpT
70$ fl0 ’XFY SOttRCE.,DSTR?p
$08 T0TT~ AW A SCIX.XF0R WL~I0,0PT~ DST*TP
90$ U P D A T E  LIST
100$ ALTER I
110 SUBRO T’?I$E DSTPLT
120$ E:~D E D I I
130$ EWD COPX
140$ TTLEDIT SOURCE .093EC1.INITI&LI$E.R OKE
150$ LIMITS 5,,,9X
160$ TILE •C.DIR
170$ TILE K’.XULL
180$ TILE 5 .D2SR ,5L
190$ TILE P’,)lULL
200$ SYSOUT *5
210$ PROGRAM RA~ LIR
220$ LIMITS 1 ,,, 9k
230$ TILT R’.02SR
240$ TIL E A 4,D33 5 .10R
250$ *?LCO~: 40
260$ OPTTO I ?08TRAN.tl0TCB,WO~ O .SAVE/.,.,..270$ L I B R A R Y  L~280$ U SE LI~ V~MW
290$ USE .GTLX T ,.TSGT~...T?$V .. ,T X EMA
300$ E’~TR1 LrNxr .W
310$ $XE CUTZ DU M P
320$ LIM ITS 1.20K ..9K
330$ TILE LB .D3s8
340$ P)nvL M’.R /w,P ,BLA0000 1/RADlO/DISTOIT
350$ O1’TXOW ?ORTSA$ .UOFCB, M OGO ,SAV E / ,...,.
360$ LIB RA RY LS
370$ U~ E DSTPLT
380$ USE .GTLIT . .TSGT .,.TTSU ,,,TXE $A
390$ E~ TRT D STPL T
400$ EXECUTE DUMP
410$ LIMTTS I,15K ,,9x
420$ FILE LB,~~3R
430$ PRMTL ~~,R/W ,8.M L A 0 0 0 ~~1/RkDIO/DXST0RTP1140$ SP E A K
1iSO $ FILtDIT $0S.)URCE.0B.3ZCT.NONE
460$ LIMITS 1,.,9K
470$ TILE ‘P,D2R
480$ TILE R ,D4Sfi,5L
1e90 $ D A TA •C .,C3VT
500$ DtL~ TE •.P&CK
510$ E)~DF~ X T
520$
530$ PEO GR A M RA PIL IB
540$ LIMITS 1,.,9K
550$ FI LE *•,014R
560$ PEMT L A 4.M/ V ,B ,BLA00001 /RADIO /U SA
570$ E,~DJ 0a

L ___ __ __ _ __ _  

________
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4.2.2 Explanation of /RADIO/JOB

The file BLA00001/RADIO/JOB contains all of the programs that were on

tape we sent you, and they are in the same format as on the tape. The first

activity, a FILEDIT , merely modifies the main plotting routine, DSTRTP. A

SUBROUTINE DSTPLT statement is added to change the SYNDEF of the routine

from to DSTPLT so that all of the routines will have unique

SYMDEFs. Without the change, there would be two routines (DSTRTP and

DIMXXX ) with the same SYMDEF ( ) ,  and since programs which have been

placed on a random library by the program RANLIB are accessed by SYNDEF , the

second of the two would then be inaccessible.

The second activity , another FILEDIT, compiles or assembles all of

the programs and places the object decks on a single output f i le , R* .

This f i le  is used as input to the third activity, RANLIB , where the object

decks are reformatted and placed on a random library file.

The fourth activity loads the timesharing input programs and saves

the core image of these programs onto an H* file . The $ RELCOM card is

required since the programs are highloaded , causing the COMMON to be allo-

cated in low core. Without the $RELCOM, COMMON allocation would begin at

100. octal, just above the slave prefix . This is correct for a batch program;

timesharing, however , requires a larger slave previx (144 octal instead of

100 octal words),  so COMMON must be relocated above timesharing ’s slave

prefix . This is not required in the fifth activity , since there is no

blank common. The name following the SAVE option of the $OPTION card is

arbitrary, since there is only a single core image saved on the file , and

it is not used as an overlay nor accessed by a MME GECALL/GERSTR or

22 
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DRL RESTOR. The $ USE and $ ENTRY cards are used to inform the loader that

the program whose SYMDEF is LINKNN is to be loaded (in this case from the

random library created in the previous activity), and that execution is to I -

begin with this program (later on, in timesharing, when the program is

actually executed). The other $ USE card forces loading of special versions

of several FORTRAN library routines which replace the BCD— and batch—oriented

routines and allow executing in an ASCII time—sharing environment. The

fifth activity is similar to the fourth, except that the timesharing output/

plotting routines are being loaded and saved . The sixth and seventh activi-

ties delete the timesharing programs from the collection of object decks

produced in activity 2, leaving only the batch object decks. These are then

placed on a random library file for later execution.

The procedure described above, using FILEDIT and RANLIB , was used S

in our current implementation of the DISTORT system ; however, you should be

aware that many variations of this procedure are possible.

4.2.3 Program operation

The file BLA00001/RADIO/NORtJN is a binary f i le  con taining a single

work of binary information , along with the three words of standard GFRC

control information . This single word is a binary integer; it is read,

incremented, and written back in lines 7790 thru 7840 of LNKM3A. It is used

thereafter in LNKM3A to specify a unique file name. This file is created

and erased , deaccessed, specified for file code 02 in the spawned batch job,

used by a batch job to contain output to be passed to the plot routines, read

and released by the plot routines, and lastly, the file name is printed out

as a “program execution number” to allow the user to keep track of the

23 
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input and output for each execution of the program.

File 01 in the timesharing input program contains the data specifying

the problem ; file 02 contains the $ LIMITS card specifying the appropriate

output files for the batch job. The amount of core required for a given

execution of the batch program is calculated on line 7700 of LNKM3A; this

statement allows approximately 27K words for the program and file buffers ,

and an additional 1K for each 1K or fraction thereof required for the two

variable arrays, Cl and C2. The amount of time required is calculated on

line 7710; it is arbitrarily set at 50/100 hour , since we are not aware of

an algorithm by which a better estimate of the time required can be calcu-

lated .

REWIND and FCLOSE are used on files 01 and 02 in line 8040 of LNKM3A ,

since the buffers for these two files must be completed and written out to

the files prior to calling the CARDIN subsystem . The subroutine CALLTS (part

of YSFUTL) is called to invoke the ACCESS , REMOVE, and CARDIN subsystems of

timesharing to create , erase, and deaccess a permanent file, and to spawn

a batch job.

CALLTS is one of several FORTRAN—callable entry points within the

YSFUTL utility package. Nearly all of the code pertinent to its operation

is on the listing of YSFUTL. Its operation involves two steps. The first

step, lines 15020 thru 15230 is to perform a DRL PSEUDO, which simulates

input from the keyboard . Keyboard input is simulated because the subsystem

which is subsequently called will frequently examine the last line of input

typed in at the keyboard to determine the exact nature of the function to be

performed . The second step of the procedure , lines 15240 thru 15380, is to

24 
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invoke the desired subsystem via DRL CALLSS. When this DRL is executed , the

program that executed the instruction is interrupted , its state is automati-

cally saved by the TSS Executive, and the specified subsystem is loaded and

executed . After the subsystem has terminated , the program which executed

the DRL CALLSS is reinstated and its execution resumed at the point where it

was interrupted .

UNPACK is one of the FORTRAN—callable entry points within the PACK

utility package. UNPACK is used to convert a packed character string, in

either BCD or ASCII , into an unpacked character string (one character per

word , left justified , with trailing blanks in each word) of the same mode

(BCD or ASCII). The calling sequence is:

CALL UNPA CK (LINE ,I,ARRAY ,J ,N)

where LINE is the packed character string , and ARRAY is the unpacked char-

acter string. N characters are moved , starting with the Ith character of

LINE and the Jth character of ARRAY. The mode of the character strings is

assumed to be ASCII; this may be altered as follows:

CALL UNPACK (, O) changes the mode to BCD

CALL UNPACK ( , 1) changes the mode back to ASCII.

PACK has the opposite effect of UNPACK; it moves characters from the first

to third arguments, packing them as it goes. MOVE moves a packed string from

the first to third arguments. PACK and MOVE each have a sixth argument which,

if nonz ero , causes the last word into which data was moved to be filled with

blanks to the end of the word . Calling PACK or MOVE with a null first argu-

ment will set the mode (BCD or ASCII) as above; the mode currently in effec t

applies to all three entry points.

I
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DI!00CX automatically allocates storage for the two arrays, Cl and C2 ,

depending upon the amount of storage available to be allocated to these two

arrays , which is in turn dependent upon the $ LIMITS card generated by

LNXM3A when the batch job was spawned . When the batch program is loaded for

execution, the instructions are loaded at the high end of the momory segment

allocated by the $ LIMITS card . As a result, “unused” space may exist near

the low end of memory. DIMXXX calls .FOPEN to allocate I/O buffers for

files 01, 02, and 06, since these buffers are taken from this “unused”

space. The amount of “unused” space remaining is then calculated , and the

maximum dimension for Cl and C2 which will fit into the remaining space is

computed . A MME GESNAP instruction is executed to document the locations

and dimensions of Cl and C2, and this information is then passed to the

main batch routines via a CALL statement and adjustable dimension procedures .

The batch FORTRAN routines were modified wherever a WRITE to file code

02 appeared . In some cases, such as the coupling coefficient printouts

(which are not plotted) and where the printout is purely textual with no

variable information , the WRITE statements were deleted altogether (con-

verted to COMMENTS). In the other cases the original WRITE statement was

converted to a COMMENT and a new BINARY (unformatted) WRITE statement was

inserted in its place. These new statements convey the same variable in—

formation as the original (unformatted) WRITE statements , with the addition

of RECORD TYPE and RECORD LENGTH variables at the beginning of each record ,

and without the textual information. These changes have resulted in a

somewhat reduced filespace requirement for the output file (150 words

versus 198 words, or a 25% reduction , for the sample run included in this
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package; in general, the reduction is on the order of 13%). More important—

ly, though, the file is more readily machine—readable than it was before.

The record can be read at once with a single binary read statement; no

format conversion is required ; the exact nature and amount of data read is

immediately available to the plotting program , without having to go through

the trial—and—error series of IF and DECODE statements required to interpret

the formatted output.

The plotting routines (DSTRTP, DSTRP1, and Y.LABL, with utility routines

YSFUTL and PACK) allow the user to plot the antenna patterns generated by a

given execution of the batch portion of the DISTORT system . DSTRTP first

requests the “program execution number” which is the name of the file to be

plotted ; the file is accessed and an initial scan of the data on the file

is made , tabulating gain figures and printing out a summary of the data on

the file. The user is then asked a series of questions to determine which

portion of the data on the file is to be plotted and the way in which the

user desires to have the data presented . After this information has been

obtained , the plotter is activated and the plot produced , Upon completion

of the plot , the user is given several options to either rerun a portion of

the plotting program or release the data file if it is no longer needed .

The user is given the option of plotting the vertical or horizontal

patterns for a given run, or both may be plotted on the same graph . The

user may also plot an isotropic circle if he so desires. The plot may be

presented in any one of three different ways: scaled , normalized or family .

If “normalized” is selected , the horizontal and/or vertical plots will (both)

be normalized , i.e. will extend to the usable limits of the graph paper at

27
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the points of maximum gain. The size of the isotropic circle will then be

scaled to indicate the relative magnitudes of the isotropic and the pattern

plotted . Since only one isotropic circle is plotted , the user will be asked

which pattern the circle is to be related to in the event that both the

horizontal and vertical patterns are being plotted in normalized form. If

“scaled” is selected , the horizontal, vertical, and isotropic patterns for

the run to be plotted will all be scaled relative to each other so that

their relative magnitudes can be readily seen. Finally ,  if “family” is

selected all runs for this file will be scaled relative to each other. This

allows the user to see how the gain, as well as the shape of the pattern ,

varies from run to run as the frequency is changed .

After the appropriate scaling factors have been computed , the user is

given an opportunity to ready the plotter for operation ; plotting then

begins. The data points to be plotted are read by DSTRTP; the scaling and

output of the data to the plotter for both patterns and the isotropic circle

is done by DSTRP1, which is called once for each data point to be plotted .

Only a few points on the isotropic circle are plotted ; these appear as dots

at 45 degree intervals. If the user requested that the program stop between

plots, the message CHANGE PENS will appear between each pattern , affording

the user an opportunity to change the color of the pen before continuing .

Lastly, Y.LABL is called to place the program execution number and run num-

ber in the upper lefthand corner of the plot. The user may then plot

another run from the same file, or he may release the file if no longer

needed and then begin plotting from another file or terminate the plotting

program .

28
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Y.LABL produces alphanumeric characters on the plotter . It is

capable of producing any of the 95 printable ASCII characters , although in

this app lication it produces only numerics and the hyphen . It can get its

da ta from labeled common , as it does in this case , or from the keyboard or

from a disk file containing the answers that would be typed at the keyboard .

It is capable of many variations in scaling. A file called BLA00001/

PLOTTER/ALPHANUM , a random data file, contains descriptions of the shapes of

the characters to be plotted . You do not have a copy of the data in this

file, and it would be somewhat difficult for you to duplicate its contents;

this is of little consequence , however , since you also do not have a plotter

to use the da ta and since the program , when it is unable to access the file ,

will simply print an error message to that effect and return .

4 . 2 . 4  HP 7202A graphic plot ter

The graphic plotter produces graphs by drawing straight line seg-

ments between successive coordinates or by plotting points at the coordinates.

Every poin t is uniquely de f ined by a 4 digi t  X and a 4 digit Y coordinate

pair. Each coordinate may range from 0000 to 9999. Line segments may be

up to 3 inches in length; coordinates are accepted at a maximum rate of 1.1

coordinate pairs per second. Since data is transmitted from the computer at

30 characters per second , this last requirement necessitates adding “ f i l l ”

characters to take up additional time. If each plotter command or coordi-

nate pair is preceded by about 10 blanks , the combined delay of the blanks ,

the data itself , and the several nonprinting character inserted in each line

by timesharing should be sufficient.

The plotter is manually adjusted so that position 0.0 corresponds
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to the lower lef t corner of the usable space on the graph paper ; it is then

manually adjusted so that 9999,9999 corresponds to the upper right corner .

Thus, any coordinate pair sent to the plotter will cause the pen to move to

a corresponding point on the grid area of the graph paper.

When the plotter is turned on, receipt of the characters PLTL enables

the plotter ; line segments will be drawn between the coordinates transmitted

on lines following this command . PLTP causes the points to be plotted ; the

pen will move to the specified coordinates, make a dot on the paper , and

then lift from the paper before moving to the next coordinate. PLTT ter-

minates plotting and disables the plotter. The carriage return character

causes the pen to move to a new position, and the line feed character pre-

pares the plotter ’s logic to accept the next pair of coordinates . The up—

arrow or circumflex character immediately following the Y coord inate in line

mode causes the pen to l i f t  prior to moving to that position . This allows

pen l i f t  while plott ing lines with PLTL . A typical line containing coordi-

nate information will begin with 10 spaces, followed by a 4 dig it X coordi-

nate, f ollowed by one space, followed by a 4 digit Y coordinate , followed by

a carriage return and line feed .

4 . 2 . 5  Sample Timesharing Runs

The $ IDENT card image is contained on a file separate from the rest

of the JCL for the batch portion of DISTORT, so that the $ IDENT card can

readily be altered as needed by using personnel , wi thout  d i s tur bi ng the

rest of the JCL. The $ IDENT card image is inserted into the JCL stream by

CARDIN in response to the $ SELECTA card image. The $ LIBRARY , $ USE ,

$ ENTRY , and $ PRMFL cards allow the loader to load and execute the batch

30 
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DISTORT program from the random library file on which the program resides.

Note that the batch program must be reloaded each time it is to be used,

since varying memory size allocations dictate loading the program at dif-

ferent locations in memory and making corresponding changes to constants 
S

used by FORTRAN’s library routines , a task accomplished by the loader. This

is in contrast with the timesharing segments of the system, whose memory

allocation sizes do not vary from one execution to the next and which, there-

fore, can be loaded once by the loader ; thereafter they are simply recalled

from the H* file and executed , without going through the usual loading

procedure. The two $ SELECTA cards following the $ EXECUTE cause CARDIN to

include the $ LIMITS and $ PRNFL 02 card images and the data card images in

the JCL stream.

The file NORUN is a binary data file. Since it is binary , it cannot be

listed by the LIST subsystem of timesharing ; instead , the FDUMP subsystem

is used to display the contents of the file in octal . Only one word

underlined is used for the data ; it is a binary integer with the decima l

value 1030. The other three words are system standard format GFRC control

words.

The timesharing input program is invoked by the command loader when the

user types the file descriptor of the H* file containing this program . The

program executes, and after all data has been input and printed out for veri-

fication , the user is informed of the program execution number (derived by

incrementing the binary integer on file NORUN) and the limits required for

the job. If the data is correct a file is created (using the program

execution number as a file name) and CARDIN is called to spawn the job .

31
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Upon completion of the batch job the plott ing routines are similarly in-

voked using the command loader.

A list of a sample run follows.

4.2.6 List of Sample Timesharing Runs - - -

SYSTEM ?LIST /P.ADIO/USA.R’JNI

SSAS IS N
S SELECTA ELA0000&/RADIO/IDENT
$ a’TION FORTRA N
$ LIBRARY LB
$ USE S ......
S ENTRY S ... . .

$ EXECUTE DUMP
$ SELECTA 02
S DATA 01
$ SELECTA 0*
$ PRMFL L8#R.EBLA0000I/RADIO/USA
$ END J&~E

~~ADY

SYSTEM IF DU M /RA DI O/NC~ UN
BLOCK TO BE REA D? 1
FU NCT I ON ? S0i4
00 0000  0 0 0 0 0 1 0 0 0 0 0 3  000001000103 000000002006 000000170000

SYSTEM ?REMO CLEARFILES
SYSTEM ?FORT NEW
‘EADY

~~UN AFCS.LI8/RADIO/DIST~~ T

DIMENSIONS IN METERS OR INCHES 7
41
GRQJ P~ PLANE 7
41

S IMP LE PROG ?
-Sf

CcLJPLING -C cEFFICIENTS 7
WI

NUMBER OF ANTENNAS

~~ ANTENNA ~NUMBER 1 ~~~~‘
ANTENNA TYPE 7 (1097 . 19? . * 181 OR 1000)
.197
ANTENNA P OS IT I ON X. Y. Z ON THE P LATF ORM
.0..0 ..0.

L 
32
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I
+$+ RAD IAT ION PATT ERN •++
VERT ICA L PAT TERN 7

PHI (DEGREES )
4.
PLOTTING I NCREME NT (NON- ZERO NUMBER) (DEGREES)
.10

HORIZONTAL PATTERN 7
S

N
C OIMUNICA1 I ON RA NG E C ONT C*JR 7

‘41

NUMBER OF RUNS
•1
‘~‘ RUN I 1 ~~~ ‘
FREQUENCY (MHZ)
‘020 .
FED ANTENNA (I)

4
DIM- P1 GP. N S IIIP - Sf CWPL N NR
ANTI — 1
TYPE — 197
x — 0.
Sf — 0.
Z • 0.
VER PAT. Sf
Pill - 0. PLOT INC— 10.00
HCR PAT N
CON RPX a N

~~3N# FREQ (PIHZ) ANT FED (I)
1 320.00 1

~~TA CORRECT 7

PR OGRAM EXECUT I ON NU MBER -103 1
ARRAY D IMENS I ONS n 7
,J~B RE QU IRES 50/1 00  HR T IME AND 028K W ORDS C ORE .

SNUMB I 3168T
~ERUN?
41

SYSTEM ?STAT

CHANNEL 4200
~ZER STATUS ON MAR *6.1978 AT *5:50 *35 LOG-ON AT 15:30 :40
PR OC T IME USED 2.54 SEC . .  60 FILE 1/0 6400 CHAR RE? I/O
LIST OF (PEN FILES : 01 02 U SA.RUNI

SYSTEM ?LIST 01 102

i~ii i
±_
~ ~ I~T~~~~±~1I1I
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1 26 1 0 0. 0 .
0.480 0.030 0.450 0.450 0.450 0.450 0.450 0.450 0.450
0.450 0.450 0.450 0.450 0.450 0.170 0.170 0.170 0.170
0.170 0.170 0.170 0.170 0.170 0.170 0.170 0.170
0.01750 0.00200 0.00450 0.00450 0.00450 0.00450 0.00450 0.00450
0.00450 0 .00450 0.00450 0.00450 0.00450 0.00450 0.00350 0.00350

0.00350 0.00350 0 .00350 0.00350 0.00350 0.00350 0.00350 0.00350

0.00350 0.00350
0.  0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0.  0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0.
0. 0 .480 0.480 0.480 0.480 0.480 0.480 0.460 0.480
0.480 0.480 0.480 0.480 0.480 0.510 0.510 0.510 0.5*0
0.510 0.510 0.510 0.510 0.510 0.510 0.510 0.510
1 0 0 0 0. 0. 10.00 0. 0.
19?
7 0 1 0 0 320.00

0. 1.000 0. o. 0. 0. 0. 0. 0.
0. 0 .-  0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0.
2 1 3 3 3 3 3 3 3 3  3 3  3 3 1
1 1 1 1 1 1 1 1 1 1 -

1 3 4 4 4 4 4 4 4 4 4 4  4 4 7 7

7 7 7 7 7 7 7 7 7 7
1 3 4 4 4 4 4 4 4 4 4 4 4 4 7
7 7 7 7 1 7 7 7 7 7

SSLIMITS :5O,028K.. .,20X S

S:PRMFLzO2.V.SaAFCS .LIB 1DISTRT/1031

WAD?

SYSTEM ?CATA DISTRT

LIST 0? CATALOG-DISTRT
CATA LOG S

FILE S

1031

5?S1EM ‘PTDUM ,1~AD lO/NORU N
BLOCK TO BE READ ? *
FU N C T I O N  7 S0.4
0 0 0 0 0 0  0 0 0 0 0 * 0 0 0 0 0 3  0 0 0 0 0 1 0 0 0 1 0 3  0 0 0 0 0 0 0 0 2 0 0 7  0 0 0 0 0 0 1 7 0 0 0 0

34
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4.3 Program Changes Procedures

As stated in 4.1 all programs are stored in source format in the

RADAR file. Therefore, they can be changed by the normal procedures

available to any TSS user. If new programs/subroutines/functions are

written , they should be merged in the file RADAR with the proper

$ (System) card for compilation. The File EDIT system as lised in

/RADIO/JOB can then be rerun, updating all subsystems.

4.4 Program Verification

Even if the program has been modified , it should still produce

the same results as previous runs (see User’s Manual) that are not affected

by the changes. Programmers should provide test runs to verify that

modifications are working properly.

4.5 Error Conditions

There are two types of error conditions: system errors and ~~~~~~~

errors.

4.5.1 System Errors

These are due to improper use of the computer system and are

listed in the appropriate manuals.

4.5.2 User’s Error

This program has been designed under the “user oriented” philosophy.

It has many built in checks on the appropriateness of the answers. For

example, if the user tries to feed a VHF antenna with a UHF frequency,

the program will detect the error and request the frequency again (see User ’s

Manual). Of course , if the wrong VHF frequency is entered, the program

will accept it, since it is a valid frequency for the VHF antenna.
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4.6 Flow Charts/Block Diagrams

In the next sections flow charts/block diagrams for  the overall

system and for each program are presented .

4.6.1 Overall System Block Diagram

USER

Coinputat ion
/RADIO/DISTORT Act ivity

if
/RADIO/usA I

—5-

USER j
I ~ 

Plotting and Printing
_______________  

Activity

I /RADI0/DIsToRrPj 
J

- 

36
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__________________________ 

1:
4.6.2 Subsystem Interconnection Block Diagram for the Computing Activity

~~~~~E R J  

— — —
I /~~DIO/DISTORT

I  I
I ) I LINKMN I 

I

‘a, * 1  _I LINIOII 
~ 

LINXM2 
~ ~~~~~~~~~~~~~~~~~ 

~( J 
YSFUTL

Output Files

~I Tee. File 01J~~ IDp. File 02 I

I I

I 
/RADIO/USA.pjJN1 

________ File 01
I Te~~ File 02

~~RMPI /RAD I O/(fi 1en am e)

/ RADI O/USA I

[DIPc~x - 1  
_ _ _ _ _

‘II, Output File

)~( MA I N PRMFL/DISTRT/XXXX

,
~
, SI. ‘a, Ii a, 

_ _  _ _
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4.6.3 Subsystem Block Diagram for the Plotting Activity

Lus~ I
_ _ _ _ _ _ _ j _ _ _ _
I /RADIO/ DISTORTP 

I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I [ PPLOT
J I LABEL I I

I j ,. - :
L~~~~~~_ . _ _ _

8

~

S 
j

~
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4.6.4 Flow Charts for Individual Programs

4.6.4.1 Subroutine LINKMN

__

[~~1nALIZE JUNK TO 7ERO

ATTACS PUNN~ (03)

CREATE FILES 01 AND 02

[_ ~~~~Th1~ FILES 01, 02, 03

CALL LINFJ4I

CALL L1fl1042

CALL LINTh3

YES

NO

Cs D

1 
_ _ _  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-. 
~~~ —

_ _ _  
- — -- --~~~ -5- --5  ~~~~~--- ---- - —~~~~-- 5--—
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• 4 .6 .4 .2  Subroutine LIN1~41

i
~~~~~~~~I fl I I

-5

~~ :
T 1
I ~~ —5-

_ rr~

~~~~

- llhiii
~~~~~~~

J ‘5--
~—.J

-
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4.6.4.3 Subroutine LINKM2

I _  
_ _—_ _

— 
M X 3 - M X • O NS 

ALT n UDES IN FEET 

1

NO 
CO~S4UNI (~ATTON

I R U- 1)

/ 
SITFR SITE PARMETERS FOR CO~O4UN 1CATI0N R.ANGK CONTOUR

PRINT OUT INPUT DATA OF TUE CO~O4UN ICATION RAN~~~
_J

t

NO

~~ PROGRAM ? 
5-
>I DIP-I)

l_ o 
______  

YES

/ FRUIT OUT INPUT DATA/ 
/ 

REQUEST MULTIPLE RUN DATA

/ PROGRAM / — 
_ _ _ _ _ _ _ _ _

- /P*INT OUT INPUT DATA OF TIl E StMPLE PROG RAM

41 
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4.6.4.4 Subroutine LINKM3

START ______________________________________

— — — tHE • METERS : MANS — MAX • OF SEGMENTS

CALCUI.ATt AND STORE THE NECESSARY SIMPLE
PARAMETERS FOR TUE GENERAL PROGRAM PROGRAM?

lIMP — I

YES

CALCULATE & STORE NECESSARY PARAMET ERS FOR TUE
SIMPLE PROGRAM (SEE FIGS.

WRITE OUTPUT IN FILE “01”

CALCULATE SUB-ANT ENNAS PARAM ET ERS AND CHECK
FOR POSSI BLE ERRORS

8

WRITE RENAINI N C DATA IN FILE “01”

45

CALCULATE: MAX CORE . MAXE I MAX TIME . MARTIN

READ RUN I. RUNNO FRO1I 03
INCRENEUT RUN I BY 1. WRITE INTO 03

WRITE THE PROPER CONTROL CARDS IN FILE ‘02”

PRINT RUN INFORMATION 
—]

RSJIND FILES 01, 02 TH EN CLOSE FILES 01, 02

NO DATA
CORRECT ?

YES

CREATE OUTPUT FILE / D I STR T / ( Rt nOlO)

R F Z 4 V E  FILE /DI STRT/ ( RU .’NO) 
—
~1

( El-

42
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I
4.6.4.5 Subroutine DSPLT

ri..~ -KU , ,~~~.l i : : *

F (J sio’~ D
ADJUST PAPER

~~N INYORMAIIOR READINGS / CAI C’JLATE Ff1 PO SITION/ ?~~ ( F IL E 01 J TO PLOT IADUTION PATTERN

r UWUID 01 I
__________________________ 1.1115810

~~qUUT ION NUMAIR (IRON) /
e

L_
IZSAD NUN DATA FW4 FILE 01 ,~~CRANOE P103

PLOT
PLOT TYP E (V .11.1 o a J

FORMAT OF PLOT 0151110 / I SOTIOPIC

/ (STY?!): 8, N. F

CALCULATE Till PAC TOAS FOB SCALES .
NGIMLIZID OR PA-Mit! P1501! CALCU1.Al! Aim PRINT OUT 111 DATA

FoISTS z; t or ISOTR OP IC CIRO.I

~~~~~~ ~~ STOP I~,~~UN PLOTS?

4, - LABEL EACH PLOTTIN G
I@~
)

READY TN! PLOflIR

IFOUU T

~ €~
-(. IF

PUn.: IIIAILE PI.~TT EI

EA DI AT ION PATTLIIJ I DATA FRON F I L E 
LOTTRR FI Ll?

‘I.
‘U

PLOT T ER FILE

43

~~~~~~~~~~~~~~~~~~~ — - - S••$! S~ - .- ~~~~~~~~~~~ ____________

-- - - ~~~~~ S - - -—



- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~
5-

~~~~~~~~
-
~~~
- -- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

4.6.4.6 Subroutine LABEL

CAT AI FIOMMI SRIC l’LOTTl%. l:’1%1S

4.6.4.7 Subrou tine PPLOT
NGIP ASKING FOR INST . IF U S ING FILE INPU T

1’
AS! IF INSTROCYIOIIS AU NUDES J

1.
PlINY IRSTRIIC?I0113 I

[ 
CIT 1111111 AND N!ICHT OF GRUB (I~,

I CVI ~~~~~ CALCULATE I, Y COO*DIRATES
OF PEN POSITION AND PLOT

BNGLN CALCUlAT IONS FOR PLOT 
-

ACTIVA TE PLO TTER

1•
[ CE? ERARACYD 10 RE P1.011W 

J

SCAlA POINT COORDINATES 
1

111?

INCIERIN? CI%MACTFI POIRYW

[ 
INCRDInTT LINE POINTER

r DEAC1 I VAT S PLOTTEB

ASK IF PVIR IMFII1S AlE

GET NOR! 111.511

L

El

* _ _ _ _ ___ _ _
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4.6.4.8 Subroutine MAIN

REAP : F, ’.N r •~‘ l I L A  1 1 /
( SPECIFY SU&—AJITFOA P01111053

(X . Y. 1) (11,11 . TI )

BEAD: THE &1.JT OF Ill.! ‘015-

I CAl CULATE THE
DO LDAJICE MATRIX CI , CS

<
~~~ 

— — — — MA — 1: #1,7 FI ELD AIW CURRENTS ABE
SYISIETRIC 35013! ThE AXIS

EQ : $lm-AJITDIMA .NDEI

~~~~~~~4
TU 

N

:

ROB TN! SYISIFISY PNOFI RTT OF #197 ANt
ABOUT Till AXIS SlIER I T S  PER .

POE EQ — 1, 2

N C — A  - M A — I

I ~~~~~~~~~~~~~ [
~~~~~~~~~~~~~~~~

PULS E ustI1s; 

I

— fD I SIAXCE IS1VWI 2 PULS ES ‘ 10 • 114

NO 
LDICTM OF SUISE C TIOI?

fi1 -I0•  
- 1 _________

CONSTANT 15510115 ARt [~~~~.E~~ .lTE TN! FI ELD A? TN! POSITION OF ¶
JVIRU FlOE TIlE S BALI StR OUBEENT ERPASS 1011$

Cl A FILAMEA T ___________

S 
___________________________ ( TH IN VIBE APPROXIMATION

[~~~.CULA1E 1141 FI ELD AT TIlE P OS ITIONS or 1
[

~~ RU PLS V PULSE CURREJI T ccrANs~~
1_j

t @5
[ CA~CD.~~ TOTAL F I E LD P1011 4 PULS E

01 2 15L7 NI N CtIU.’ITS CC S $0

~h3)
CALCULATE 114! 1151111 !LVIKNI$ OP Cl A $2

- —*5— -. - - .  -- —~~~~~~~~~~~~~~~~~~—- -.-
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1-
£50 LOADS LX, B!

I 
TNVIRT WIRIX CI. C3

CALCULATE CLUCUTA AC. IC

CALCULATE IAIUt POWER PIN

NO IAIFL
A

NO

/CASCIJLATE AND WRIT! OUT JPLING J/ CUSP . ADS , II dl

NO EIT ICAL
PA1YUN1

5FF • 1)

Y10

CAI.CULAT! ASS SITE 11T
YFEI ICAL ?ATTFIN

NO
IOSIZOWTAJ.

PATTERN ?
l iT

CALCULATE 350 WRI T E GIlT
IOSUORTAL PATTE RN

NO
EGIININICATION

L#J~~1?
(DO

1*11103 NO 
I

ERTIIIIITI OI ________________________________

/ READ ICREIN FIlE 5 -./ CALCU LATE ADO ARITE 0411
VU 

/ ~~ *IJNICATI0N lAN CE CONTOUR 
/

CALCULATE ADD WR ITE 0411 
,_ 

I
NOSIZONTAL PATTERN DIITIEIU EICN __________________

L~~ ~~~~ - - 

i_. -~~~~~~~~ - - - ~
_1 

. ~~~~~~~~~~~~~~~~~
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4 .6 .4 .9  Subroutine PATT

1FF — 1 
,~~‘l F P — ? ’ ...~

4 
1? - 1 

~NJ~ ~~~~~~~~~~ 

LEG -

r V ERTICAL PATT ERN - HORIZ ONrAI . PATTERN - 1 F CCNOWNICAT1ON RANG E -
CONST. Pil l . VARY TH ETA CON ST. TH ETA , VAR~ PHI READ LINE OF SIGHT DATA

I I
I FIND PHI AND THETA IN RADIAN~~~~] I FIND PHI . THETA IN RADIANS

(PH I , TN!) J [ (PHI . THE)

I
CALCULATE COORDINATES I

S 
‘I,

FIND WHETH ER IMAGE FIELDS EXIST
(IPWI — 1) OR 140? ( INO — 0)

1’
CALCUlATE COORDINAT E CX , CY~ CX OF THE

SEGMEN TS FOR GTD (FOR FU TURE USE)

GTD IS NOT CONSIDER ED

FIND DIFFRACTION FIEl DS NY Cr0
(AC ED. RG TD)(P OR 7UI(JRE USE )

CALCULATE RADIATION PATT ERN E (AE . BE)

NO
ION RANGE

WRITE RADI ATION PA~~ IRN
314AX . GMAX , CUB 

— —I IV - 1, 151. • I :  Cll,c )WI I CATION RANG E CONTOUR
VE S 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

IFTTIRN 
CAl CTILSATF. RANGES 15(144 ~~tvsi.s .

/ 

WRIT P
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4.6.4.10 Subroutine FUN

(~~~~ A!~~~J

NUM ERICA L I

c~kD
4.6.4.11 Function ELE

[EL IP TTC INT EGRAL OF SECOWD~~~~
J

C~L)

4.6.4.12 Function~~i~~

EL IPTIC INTE CRAL OP FIRST EI N]~~~~

48
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4.6.4.13 Subroutine PXYZ

Q
~~~~~i 

~
)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

ENTER ANT ENNA TIEF. Full .\I .I . TH E
S I M lLE ~ PI5L l( RM—ANTILNA

I CALC1’ I—~T~ ANTENNA POS IT ION (X .Y ,Z ) .
I (Xl .Yl , Z l )  FOR GEN ERAl _ p ER.Dl-, TSNNA

r

ISUR
~

ANT _ WIRE Ill . 2 OF SDIPLE— PROG RAN ANt.

T~
1~~ .~CULlTE (X1 .Y1 .z1) FOR SUB—ANT.

CAlCUlATE (X1 ,Y1 ,Z 1) (X ,Y .Z) FOR St’S-ANT. 1d 3 — l f s  
_______

C~~D

I

49
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4.6.4.14 Subroutine QZP

G~~D
[cAL.CUL AIE 11-IC SIZE OF ?,~1r,:x USAZILE 45(SIN

do

4.6.4.15 Subroutine NPAT

C~~~ D
[ INCR EASE ATH ?ROE 0 TO

THE ANGLE-RANG E OP RADLAT ION PATTERN

NORMALIZE THE RADIATION PATTERN

THE NORMALIZED RADIATION PATT]~~~~~~~

-5~~~~~~~~~~~~~~~~~~~~ I •  i *— .-~~~~~~~~~~~~~~~~~--  - - * 5- --~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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4.6.4.16 Subroutine PATD

~~~~~~T)~~~~~~~~~

4
PR—ORDER AZ IN INCREAS ING MAGK1TUE,]~~~~~

‘l’
PATTERN DISTRI BU TION

1DB~~~ 0 T O P - - i
1 _A

\!D B . ? ~~~
.
,2 ‘

IVAG • 01/ 
/ 

X . Dl J /
1 

~ . . .

~ /

CALCULATE PERCENTAGE P~ MAGNITUDE C
AND Dl H

I D $ — O  ION — —i( 4 ~~~~~~~~~~~~~~~

/ P .C .H / / P ,Il 
/ 
[
~fJ

C~~D

,1

_ _ _ _ _ _ _ _ _ _ _ _  -
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4.7 List of Principal Symbols

A

A Number of subsections per wavelength

ADB Coupling coefficient in dB

AC, BC Real and imaginary parts of the current matrix

AE , BE Real and imaginary parts of the radiation field

AINP Angle Phi increment

AINT Angle Theta increment

AlT Radiation pattern angle

ALP One—fourth of a sub—section length of the test wire.

ALT Airplane altitude above ground in feet

AMAX Maximum value of the radiation field in a specific pattern

ANSV - ANSV= YES/NO: ANTENNA OFFSET FRCt4 TRANSIT?

ANS~4 ANSW - YES / NO : STANDARD ALTITUDES IN FEET

ANTEL Antenna height above ground in feet
APHI Constant Phi plane

APIN Transmitter power (WATTS)

AS Number of subsections with zero current at each end
of the antenna

AT Same as AS

ATHI Constant Theta plane

AUTO AUTO — 1: value of A is automatically specified

AUTO 0: value of A specified by the user

AV , BV Real and imaginary parts of a si b—antenna feed voltage

AZ, BZ Real and imaginary part of a sub—antenna load impedance

B

B Distance between two pulses of expansion or testing functions.

BEAR Antenna bearing in Degrees and Minutes (DD , MM) .

BTA Antenna bearing from the North

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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C

CL CL — 1: Compute coupling coefficients

CL = 0: Do not compute coupling coeff icients -
‘

Cl, C2 Real and imaginary parts of the generalized impedance matrix

DBM Receiver sensitivity in dBm

DIST Distance between screen and transit in feet

PPER Percent increment of pattern distribution

DTA Distance between antenna and transit in feet

E

ELANG Elevation angle from transit in radians

FA Height of the bottom of the fed antenna in SIMPLE PROGRAM

FILENAME Name of SCREEN file

FP Operating frequency in Hz

FR Operating frequency in MHz

C

GMAX Maximum gain

GP GP — 1; with ground plane
GP — 0; without ground plane

GREL Ground elevation abovR mean sea level (MSL) in feet

_ _ _  - -5 
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Hi Load position measured from sub—antenna bottom

113 Feed position measured from sub—antenna bottom

114 Lighting rod length

115 Lighting rod diameter

HO Sub—antenna length

HSCRN Screen height in meters

I

IALP Vertical pattern

IALT Horizontal pattern

IAUTO IAUTO YES/NO: answer to AUTO SPEC # SEGS

lB Both (MAC, DB)
IC IC = 1: compute coupling coefficients

IC 0: do not compute coupling coefficients.

ICL ICL = YES/NO answer to COUPLING COEFFICIENTS?

ID in d B

1DB 1DB = —1, pattern in magnitude
1DB 0, pattern in dB
1DB — 1, pattern in magnitude and dB

IDD IDD = M, plot in magnitude
IDD = D, plot in dB
IDD B, plot in magnitude and dB

IDIM Dimensions of generalized impedance matrix (Cl , C2)
IF Feed position of sub—antenna

IFP IFP = 1, vertical pattern
IFP — 0, otherwise

In IFT — 1, hor izontal pattern
IFT — 0, otherwise

IC IC = 1, with ground plane
IG — 0, without ground plane

IGP LCP — ygs/NO : answer to GROUND PLANE ?
112 112 — 1, (BZ) 2 # 0

112 0, otherwise

55-- -- 
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114 114 — 1, (By)
2 # 0

114 — O
~ 

otherwise

116 116 — 1, AZ > 0
116 — 0, otherwise

1111 Dimensions in inches

IM In magnitude
1MB Dimension in meters

IN No
IPA IPA — 1, Compute pattern distribution

IPA — 0, Do not compute pattern distribution

IPD IPD — YES/NO: answer to PATTERN DISTRIBUTION

IRG ERG — 1, Compute communication range
IRG — 0, Do not compute communication range

IRGE IRGE = YES/NO : answer to COMMUNICATION RANGE CONTOUR?

ISIMP ISIMP = YES /NO : answer to SIMPLE PROGRAM?

IT Type of antenna in SIMPLE PROGRAM

IV Fed antenna number

IZ Feed and load position

J

JQ Number of test f ield calculations for numerical
integration of the pulse testing

K

K Total number of sub—antennas (wires), column index
of the Z—matrix

K2 K2 — 1, without ground plane
1(2 — 2, with ground plane

KQ Sub—antenna (wire) number. column index of the Z—matrix

KS Antenna number, column index of the Z—matrix

KW Number of runs

55
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L

L Total number of sub—antennas, row index of the Z-matrix
Li Load positions of sub—antenna
LQ Sub—antenna number, row index of the Z—matrlx

LS Antenna number , row index of the Z—matrix

M

MAXK Maximum core

MAX S Maxim um number of sub—sections
MAXT1M Maximum t ime required by job

MC MC = 1, sine expansion and pulse testing for radius
less than 002 of wavelength

MC = 4 , Four pulse expansion (approximation of a tri-
angle) and impulse testing for radius greater than
or equal to 0.02 of wavelength ... z—directed
wire only ,

MK MK = 1, AT 197 fed, currents assumed symmetrical

about the axis
MK = 0, Otherwise

ML Same as MK

MM Maximum number of segments

MV MV = 0, vertical wires
MV = 1, #13—//14 wires of AT 197 antenna
AV = 2 , #l5—#l6 wires of AT 197 antenna

MW Same as MV

N

NA Number of airplane altitudes above ground, in feet,
to be calculated (1 to 6 altitudes)

NB Number of antennas in the SIMPLE program,
NB = 0, GENERAL program

NFP Number of field points in the horizontal pattern

NK Number of sub—antennas (wires):
NK = 1. for AT 1181; NK — 5 for AT 1097; NK = 26 for AT 197

56
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ML Same as NK

Nfl Maximum number of segments

NN Number of antennas in the GENERAL PROGRAM ;
number of sub—antennas in the SIMPLE PROGRAM

NP Number of non—zero currents on an antenna

NS Number of sub—sections of sub—antenna

NZ Total number of feed ~~nil load with coupling coefficients
computed

R

R2 Earth diameter in feet

R3 Equivalent earth radius in meters for ray tracing
(4/3 rad ius)

E/i Radius of sub—antenna

RNG Ranges in nautical miles for antenna

S

SIMP SIMP — 0, GENERAL program
SIMP = 1, SIMPLE program

STDALT Standard airplane altitudee ~n feet

T

T1ANEL Transit elevation

TTh Elevation angle ftom the antenna bottom to screen
in radians

x
X,Y,Z Bottom position of antenna in GENERAL program

XX ,YY ,ZZ Bottom position of antenna in SIMPLE program

Xl ,Yl ,Zl Top end position of sub—antenna

- :T~~
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APPENDIX I

Program Listing

10$ FORTRAN ASCII,NFORM, WLNO LNKMHA
20 ~~5ROUTI ’~E LXRXIN30 COHMD4 .~UW1c (zU3)40
50 5 DO 10 1 1.3923
60 10 JVNKCI)’O
70 CALL ATTA CM( 03.”BLA0000I /RADXO /NORU$1 .3,0.XSTAT ,)
SO CALL CRf?~TE (01,UO00.0,ISTAT)90 CALL cREA TECO 2 ,U000.O,!sTAT)
100 PEW ~ N0 01; REWIND 02; REWIND 03
110 CALL L I N K P I I
120 CALL LINXH2
130 CALL LINNM3
140 PRXNT: RERUN 7”3 REA D 1000,JUNK(1)
150 1000 FORJIAT (A1>
160 (.~U)iK(1).XE ,IflST0p170 60 TO 5
180 END
190$ FORTRAN ASCII,K?OPM .IILNO L$XHIA
300 SUBrOUTINE LXNKiI I
210 COflp~0w A.H0.n1 ,fl3.RA,X ,Y.2.AV ,BY .AZ ,RZ,NS,L1 .IF,IT.XX,YT.ZZ.II,
220L?R.IY ,YIM .GP.SIMP.l4 I1.AUTO .KW ,CL,$B.AINT .AINP ,APHI.ATHz. .XPA,IPD
3308.H4,H5.tfp.IrT.IRG.fla1.IsIflp .IcL.IALp, ALT ,INGE .IAUT0,XGP ,ZDD

0&,ALTC6),GREL .TRA$~ L.A$T.EL ,WA.DTA.RTA .*PIN ,TA. ID5,DPER ,TZL)NAflS
250 DIMENs ION A ( 2 G ~, ) . I 0 ( 2 O O ) . K i  (2O O ~ .~4 3 C 2 C 0 ’  .rA( ~~O 3 )  .x(2oO).r(2oc~).2 6 0 8 z i 2 O 0 ) . A v ( 2 O o ~~~~~ 2 c - C ) . A Z ( 3 5 1 ) . ah (~~O0 ) . :~S ( 2 C O ) . . 1 1 2 0 O ’i,1 T ( 2 O O ) .
2706IT(2o1.xx (2o~ ,yy (2O).;7 (2o).IZ~~ioI. ’R (10).IV(1o).II4(2O).M5(20).
3808F~ (40~.S~DALT (61 iCH A k~ C E R  TiL~.N~ ME’8
290 Iya11953782816;x~~ 134773878O8
30 0 Ia ~ 8 8 6 5 775 O 7 2 ; X D . 0 1 3 5 2 1 O 5 2 8 . IM ’ 10 3 4 3 1 7 0 O 8 0
310’
320’ ***~~~zTE5 . X N NO. IE~”INCHES. X::E~P1ITERS3 30 ’ “ IM ’P t AGK ITU DE.  ID .-~ B . 8O ? .~(~1 A I . D 8 )
340 ’
350 I z N a 9 8 O 6 2 9 9 1 6 R J X H ! 5 1 0 3 8 3 1 7 0 0 8 Q  -

360 A~w.0~
~7O Mx1a20:Mx2”200380’
390’ “NXI—MAXXMUM NU ~1$EP 07 ANTENNAS IN THE SXI PL! PROGR&fl
800’ •“MX2— IIAXXMUN NUMB ER Of ANT’UNA S III THE GENERAL PROGRAM
1410’ “MX2=PIAXIHOM NUMBtP Of SUB—A N TENNAS IN THE SIMPLE PROGRAM
1120’ “ENIER DIMENSION UNITS, GROUND PLANE AN D TYPE 07 PROG RAM
030’
940 510 PBI~T:’ DIMENSIONS IN METERS 05 INCHES 7”
1150 R EAD 5l5.IIfl
860 IT(IIM—IIW) 102 ,1)6 ,102
970 102 IrCIlPI—IME) 104,1 06,104
980 104 PRINT 502;G0 70 510
4190 502 FOR~1AT (’ ..,., INPUT ERROR, TRY AGAI N .....‘)
500 106 PRINT: ’ GROUN D PLANE 7”
510 REA r S15,IGp
520 If (IGP—IT) 112 .11 6.11 2
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530 112 !F(IGP—IN) 114 ,517,114
540 1114 PRINT 502 ;GO TO 106
550 116 O p i ,
560’
570’ •“Gp *l .  : W ITH THE G R O U N D  P LAN E
580’
590 515 FOEIAT (A1)
600 517 PRINT:” SIMPLE P509 7’
610 REAl’ 515.ISI41p
620 ZTIISIlir=I!) 124.122,1214
630 122 SI$P 1,;Go TO 300
640’ -

550’ “SI$P•l. ISIMPLE PROGRAM
660’
670 124 Ip ( I S I M P — IN)  126 , 10, 126
680 126 PRINT 502;Go TO 517
690’
700’ ***EWIIR ALL ANTENN A SPECIFICATIONS FOR TIlE GENERAL PROGRAM
710’ “TRIQ. ,# A N T E N N A S , # S E G S ., A N T E N N A  L Z N G T M , L O A D  & FEED POSI TIONS
720’ “LOAD IMPEDANCE , FEED VOLTA9E , RADIU S 0, ANTE NNA AID PQSITION OF
730’ “ANTE$NA ON PLATFORM 1.1,1
740’
750 10 P11174’ FREQUENCY (NHZ)’;READIFR (l)
760 E F ( F * ( 1 ) , L E ,0.) PRINT 502
770 ~F ( r R ( 1 ) , LE ,O ,)  GO TO 10
78 0 605 P R I N T : ’ N U M B E R  OF A N T E N N A S  ‘)5 !AD:u
790 I ? ( N N .GT ,O , A N D .N N .LE, M1 2 ) GO TO 520
800 TF (HN .LE,0) PRINT 502;xr(LIN.LE,O) Go To 605
610 PRINT 625;Go TO 605
$20 520 PRXWT: ’ AUTO sPEC issos 7”
630 REAr’ 51S,IAUTQ
$440 E?(IAUTO IY) 132,136 ,132
550 132 IF(IAITO—I )I) 1344,138,134
860 134 PRINT 502300 70 520
870 136 AUTO’l,
$80’
890’ “~ AUTO— 1 , ; WITH AUTO SPE C $SEGS
900’
910 138 DO 285 I’l,WN
920 PRINT 2714,1
930 27’e FOR~1AT(” ““ ANTENNA NUMSZR”.I3,” ““)
9440 IF (IAUTO .EQ.IY) GO TO 2
950 3 PBINT:’ NUMBER 01 SEGMENTS PER WAY E LE$GTfl ‘
960 REAr :ACI )
970 IF(A (I).7.E.Q .) pRINT 502;IF(A (I),L!.O,) GO TO 3
980 2 PP-lU:’ ANTEN NA LENGTH’
990 R ! A l ’ :M O ( Z )
1000 X f ( H 0 ( I ) . L E , O . )  P R I N T  5 0 2 ; I F ( I f 0 ( X ) e L E . 0 ,)  GO TO 3
1010 610 p R I N T : ”  LOA D P O S I T I O N ”
1020 E~~A D : H 1 ( I )
1030 IF(H1(I).GE.O,,AND .H1(2),LT.HO(Z)) GO TO 620
1040 PRINT 502100 TO 610
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1050 620 PRI$T~~ FEED POSITION”1060 READ:X~~I)1070 If(H3 (I).GE.O..AN D,H3(I).LT.HO (I)) GO TO 622
1080 PRINT 502300 TO 620
1090 6 2 2  pRINT:” AN TENNA RADIUS’
1100 REA D:RA(I)
1110 IF~ RA(I ).LE.O .) PRINT 5O2,X?(Rk(I).LE .0.) GO TO 6221120 IFCIIM— IP1E~ 162,166 ,166
130 162 IF(RA( I)— 12440./FR(1 )) 168,166.164

¶1140 i6~ ~‘R NT 502;GO TO 622
150 166 IF(FA(X)—31./PR (1)) 168,166.1644
160 168 P R I N T : ” A N T E N N A  POSITION 1,1, 5 ON THE PLATFORM ”

1170 R E A D : X ( I ) , T ( I ) , Z ( I )
180 I F ( I X M . E Q . I I X )  F A ( I ) . 1( X ) ’ .02 54

1190 I F ( I I M . Z Q . I M E )  F A ( I ) 5 ( I )
~20O IF(GP.LT..5.oR ,ZCI).GE .O.) 00 70 67
1210 PRINT 502 G0 TO 168
1220 67 P R I N T : ” FLED VOLTAGE (REAL.XMAO )”
1230 PEAD:Av(I),5y (!)
1240 PRINT:” LOAD IMPEDANCE (PEAL ,I~ AG ) 

‘

1250 READ :AZ(I),BZ(I)
1260 AB~’ABW’AV(I)”2+DV (I)”21270 285 CONTINUE
1250 Tr(ABW—1 .E—8) 56,56,310
12 9 0 56 P R I N T 573
1300 573 FORMAT (” ‘‘(F>” (< NO ANTENNAS ARE FE D )> “)
1310 DO 57 I ’l ,W $
1320 PRINT 274.1
¶330 PRINT :” FEED VOLTAGE (REAL ,IMAG ) ‘

1340 57 R E A D ; A V ( I ) , E V ( I )
1350 GO TO 310
1360’
1370’ “REQUEST CALCULATION Of COUPLING COEFFICIENTS
1380’
1390 300 pRINT:’ COUPLING COEFFICIENTS 7”
¶400 CL=O ,
1410 READ 515,ICL
¶4420 IF(XCL— IY) 172,176,172
1430 172 IF(ZCL—IN ) 1714,650,1714
14’IO 1714 PRINT 502300 TO 300
11.50 176 CL=1,
¶460’
1470’ “ CL~ 1 . :C0MPUTE COUPLING COEFFICIENTS
¶480’
¶4490’ ‘‘PEQUEST NUMBER OF ANTEN NAS , N !
1500’
¶510 550 PRINTI” NUMBER 0? ANTENNA S’
¶520 READ :NB
1530 IF(ND.LE.O) PRINT 502;XT(NB .L?-,O) GO TO 650
1540 IF(CL.oT .,5,AND,NB ,EQ.1) PRINT 7
1550 XF (CL.GT,,5,AHD.NB ,EQ,1) GO TO 3Q0
1560 7 FOR4IAT (” “((F)>” <( H OF ANT . GRIAT!R THAN ONE (COUPLING
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15704 COLT 1) ) > )
1560 I1 (NB.GT.MX I) PRINT 625
1590 625 FORNAT(” “<?>•‘ (< TOO MANY ANTENNAS >)“)
1600 IF 1NU.~T.MX 1) 00 70 650¶610’
1620’ “REQUEST A N T E N N A  T Y P E S  A N D  P O S I T I O N S  XX . 1!, 51
1630’
16440 DO 295 I’l,NB
1650 PRINT 274,1
1660 530 PRINT ANTE NNA TYPE ? (1097 , 19,, 1161 OR 1000)”
1670 READ:IT (I)
1663 XF(NB.EQ. 1 ,AND. IT(I).EQ.1000) PRINT 502
1690 IF (NB.EQ.1 .AND .IT(X).EQ.I000) GO TO 650
1700 IF(IT (I)—1097) 182,5N6,182
1710 162 IT(IT(I)—IIBI) 164,585,1844
1720 1844 IF(XT (X)—197) 200.586,200
1730 200 IF(TT(X)—i000) 202,186.202
1740 186 pRINT:” LENGTH” ;P.EADSM4 (I)
1750 I F ( M 4 ( I ) . L E . O . )  PRINT 502;tF(H4(Z),LE ,O.) GO TO 166
1760 14 P R I N T S ”  D I A M E T E R ” ; R E A D : u 5 ( X )
1770 IF (H5C~ ).LE .O,) PRINT SO2jX?(H5(I)4LZ,O,) GO TO 44
1780 GO TO 566
1790 202 PRINT 502;GO TO 530
1600 586 P R I N T : ”  A N T E N N A  P O S I T I O N  X , T , t ON T HE P L A T F O R M ”
1610 R E A D : X X ( I ) ,  r Y ( X ) , Z Z ( I )
1820 41 I?(GP.LT..5.OR.ZZ(I),G!,O.) GO TO 69
1630 PRINT 5023G0 TO 586
¶6440 69 IF(XIM.EQ.IIU) TA (I)”ZZ(I)’,0254
185O .IT(IIN.EQ,IMz~ FA (T)’ZZ(I)1860 N 9 1
1870 I F ( I ? ( X ) . EQ.  10 9 7 )  N9 .5
1660 I ? ( I T ( I ) . E Q , 1 9 7 )  19’26
1690 NN ’W N ’N9
1900 295 CONTINUE
1910’
1920’ “CHECK IF THE I OF SUB—ANTENNAS SIN EXCEEDS MAXIMUM
¶930’
¶ 9 14 0  I F ( N W . G T . M X 2 )  P R I N T  625
¶950 IT(NN.-~T,MX2) STOP1q60 310 PRIpT :”... RADIAT ION PATTERN •++
1970’
1960’ “ YERTICAL PATTERN 7
1990!
2000 550 PRINT:’ VERTICAL PATTERN ?‘
2010 READ 515 ,I?~Lp2020 IF (ILLI—IT ) 2 32.2 36 .232
2030 2)2 IT (IAL P—IN) 2314.55,2314
20440 2344 PRINT 502300 TO 550
2050’
2060’ “IFP’l : COMPUTE VTPTICAL PA TTERN
2070’
2060’ “UQUES? PARA METERS : C O N S T A N T  P H I ,  I N C R E M E N T  0? THET A
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2090’
2100 236 IFI•1
2110 79 PRINT:’ PHI (DEGR!1S) “IREA DIAPHI
2120 580 PRINT 38OJREADS&I$?
2130 Ir(AaS(AINT),GE..O1) GO TO 55
2140 PRINT 502300 TO 580
215 0’
2160’ “HORIZONTAL PATTER N 7
a 170’
3180 55 PRINT:” HORIZONTAL PATTERN 7’
2190 READ 515,IALT
3200 IT(IALT—IY) 242.246,242
2210 242 IF (ZALT—IN ) 244.65,2444
2220 244 PRINT 5021G0 TO 55
2230 246 1F7 1
22110’
2250’ “IFT.l : COMPUTE HORIZONTAL PATTERN
2260’
2270’ “REQUEST PARAMET ERS ICOIISTANT THETA, INCREMENT OF P11
2280’
2290 89 PRINT:’ THETA (DEGREES) “;IZADSATHE
2300 590 PRINT 380;READ :A I$P
3310 I ? ( A S S ( A I N P ) . G E . , O 1 )  GO 70 3 15
3320 PRINT 502360 TO 590
2330 380 FORM A T( ” PLOTTING INCREMENT ($0N~~EP0 NUMBER) (DEGREES)”)
23440’
2350’ “flTT!*N DISTRIRUT1ON 7
2360’
2370 3 1 5  p R I N T S ”  PATTERN D I S T R I B U T I O N  7”
2380 R E A D  5~~S, X pD
2390 I T ( I P D — I T )  320 , 33 0 .3 2 0
3400 320 I F ( I P D — I W )  325 , 6 5 ,3 2 5
31410 325 P R I N T  5 0 23 0 0  TO 315
2420 330 I P A•1
2430’
2 1.140 ’ “I~~A’1 : C OM P UT E PATTERN DISTRIBUTION
24450 ’
2460’ “REQUEST P A R A M E T E R S  :P L O T FORM , PERCENT INCREMENT
2470’
3480 335 PRINT: ” PLOT IN M A O .  Dl,  OR ROTH 7”
2490 UAD 5 5 , I D D
2500 X? (IDD.EQI IM) XDB”— 1
asio tT(IDD .LQ,Ib) 101.0
2520 I ? ( I D D . L Q . I D )  108.1
2530 I?CIDD .NE.IM.A N D .IDD.NE.TD.AND .IDD4$!.IB) PRINT 502
3540 I T ( I D D . N E . I M . A N D . X D D . NE . I b . A N D . IDD ~~N! . I R )  GO TO 335
2550 314 0 P R r N T : ”  PE R C E NT ILS C R E M!IT ” I R E A D * D P * *
2560 I F ( D P L P , L E . . 0 1 )  P R I N T  502
2370 IT(DP!~ .LE .,O1) GO TO 340
25 6 0 65 I T ( S I M P .L T . . 5 )  GO TO 76
2590’
2600’ “COMMUNICATION RANGE 7

1 
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2610’
2620 500 FONMA TCA R )
2630 64 P R I N T : ” C O M M U N I C A T I O N  R A N G E  CO N TOUR 7”
26 140 IR ;” O
2650 READ S lb .IP GZ
2660 I3(IRG1’.II) 70,72,70
2670 7Q IT (IBGE—IN ) 74 .76.74
2680 714 PRINT 502300 TO 64
2690 72 110=1
3700’
2710’ “IRc”l ; COMPUTE COMNUII!CATXON RANGE
2720’ -

2730’ “PEQUEST PARAMETERS
27440 PRINT: ”NAME OF SCREEN FILE’
3750 READ SOQ,F I L E N A M E
2760 40 PRI~ T: ” RECEI VER SENSITIVITY (DIM)’
2770 PE).D:flBfl
2780 IF (DBM .GEIO .) PRINT 5O2;IF(DBM ,GE.0,) GO TO 40
2790 15 PRX~ T: ” GROUND TRANSMITTER POWER (WATT)”
2800 R E A D : A P X N
2810 I F ( A P I N S L E I Q , )  PRINT SO2JIF(APIN .LE ,0,) GO 10 15
2820 76 I f ( C L . G T . , 5)  GO TO 914
2830 XAA~IrP.ITT,IlG2840’
2850’ “CHECK IF AN ! OUTPUT DATA IS REQUESTED
2 860’
2870 IF(IAA ) 92,92,99
2880’
2890’ “PRINT ERROR MASSAGE
290 0’
2910 92 FRIS~T 5023 00 TO 550
2920 944 RETURN;END
2930$ FORTRAN ASC IX ,NFORII.NLNO 2.11)52*
2940 SUBROUTIN E LINKN2
2950 ASCII  A )ISW ,AWSV
2960 COMMON *,H0 .K1 ,H3.RA .X,T.Z,AV ,BV ,AZ.BZ.NS.L 1 ,IF,XT ,XX.TY,Z2.ZZ,
2970471,IV.IIM.GP.SZNP.NN .AUTO ,KW .CL.ND.AINT.*INP ,APHI .ATNI.XPA ,IPD
39804 ,H1.,H5, IFP ,ITT,IRG .D5N.ISIr?P. ICL,XALP , IALT, IRG E, IAUTO,IGP,XDp
2 9 9 0 4 . A L T ( 6 ) . G R E L , T R A N E L . A N T Z L , N A , D TA . B T A , A P I W .F A .X D B , DPE R .
30006 Fl . LN A ME
3010 DLMF .NSION A(2OO )~ HO (20O),H1(2OO)’II3(2OO),RA (2O0).X (2OO).V(2O0)’
302O 7(!OO),~W (2OO,.BV(2OO),AZ(361),BZ(2OQ),NS(2OO),L1(2OO),IF(20O),3O30~ lr(2o),xx (2~:,,yy(2O),ZZ(2O)!Izc4O),FR(1O),Ivc1O),H4(20).H5 (20),
3O110 r.1(4)’,STtt l~LT(6)~~CHARnCTER FILENAME *8
3050 IY~ 119S3782816~ Iw—104773878Q83060 STDALT(1) I000.
3070 S?vALTC2)~ SO00 ,
3080 S~~ ALT 3)’1OOO0.
3090 S T D A L T ( ’ ) l S O O Q .
3100 STDALI(5)’20000.
3110 ST~ AL 1 (6)’35l’O0.
3120 IIw’9806299168
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3 1 3 0  M M I M M ” 1
3140’
3150’ “ ST D A L F . S T A N D A R D  A I R P L A N E  ALTITUDES IV FE ET
3160’
3 1 7 0  C D TR .3 . 1 4 1 5 9 2 7 / 1 8 O .
3180 MX3~ 10
3190’
3200’ “MZ3’MAX IMUM NUMBER 0? RUN S
3210’
3220 I?(IRO .IQ.0) GO TO 944
3230’
3290’ “ENTER SITE PARAM!? tR FOR COMMUNICAT ION RANG! CONTOU R
3250’
3260 PRINT:” ‘

3270 PRINT :”s.++. ENTER SITE PARAME TERS •‘+ ‘+‘
3280 PRIN T : “ —

3290 PRINT:” GROUND ELEVATION IV FE57
3300 R !A D : G R E L
3310 PRINT: ” TRANSI T ELEV A TION IN FEET”
3320 REA D :TFAKEL
3330 pRINT: ” A N TENNA ELE VATION IN FEET”
3340 R EAD S ANTEL
3350 445 PRINT: ” AN TE NNA OFFSET FROM TRANSIT ?“
3360 READ: A N SV
3370 I?(AN SV .fQ, IN ) GO TO 60
3380 IF C AS ISV .W !.IY .AND .ANSV .WF .IN) PRINT 502
3390 IF (ANSV ,VE .1y .AND ,AN S Y ,$E.IN) GO TO 45
34400 70 PRINT:’ ENTER DISTANCE TO ANTENNA IN FEET’
3410 REA D: O TA
3420 I?(DTA. &T .0S) PRINT 502,I?(DTA .LT.O.) GO TO 70
3430 PRINT:” BEARING TO ANTENNA IN DEC AN D NIP (DD .N55)’
3440 EZAD:BEAR
3450 DEGLINT(EEAR)
3960 D1A~ (DT9+(BEAR—DEG)/6,)’CDTR
3470 60 PRINT: “ STANDARD A LTIT UDE S 7’
34480 REA D 4 •i )? S W
34490 XF (IIWSV ,LQ~ 11)00 TO 203500 IT (ASiSV ,yZ,IT.AND,AN$W .N!.IN) PRINT 502
3510 IF (ANSW ,YE.IY,AIID.ANSW ,N t .IN) ~O TO 603520 24 PRI~:T S “ NUM3~R OF ALTITUDES TO BE CALCULATED (1—6)”
3530 READ : NA
3540 IF(NA.LT . 1 ,OR.II A .GT.6) PRINT 502
3550 IF(NA .17. 1 .01. WA .01, 6)G0 TO 214
3560 PRIN T: ” DESIRED ALTITUDES IN TEST’
3570 REA D (ALT (I), I • 1,WA)
3580 00 TO 900
3590 20 $ A 6
3600 DO 26 I • 1 ,NA
3610 AiT(I) • STUALT(I)
3620 26 CO NflYS’E
3630’
36440’ “PRINT OUT INPUT DATA OF THE CO 9MUVI C1T ION PANG!
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3650’
3660 900 PR VT 915,GIEL,TPANE L. ANT EL
3670 IF(ANSV ,FQ,I1) PRINT 916 .DTA ,SZAR
3680 916 T07M1T (” 01ST TO ANT (FT) — “.F8,1/,
36906 BEAR TO A N T ( D D .Mfl)—”.?9.2./)
3700 PRINT: AIPCRATT ALT ’S A RE IX F7 AOL,’
3710 PRINT 017. (ALT (I),Ia1 .IIA)
3720 2115 CONTINUE
3730 915 TORMAT(//.”OGROUVD ELET “‘.T8.1.’ ?T”,/,3740$” TRANSIT ELEV •“.T8.1.” ?T’,/.
3750$’ ANTEN NA ELEY •.78,1.’ TT’,/)
3760 917 FORMAT (” ALT’S.”,6F8,1,//)
3770 DTA~DTA’,3048
3780 ANTEL •A$TEL’,30448
3790 TRANEL=TRAWEL’.3O14$
3800 GREL”GPEL’,3048
3810 502 FORSIAT (” •..,.  IN PUT ER RO R. TRY AGAIN ,....“)
3820 944 IT(SINP .LT..5) GO 10 350
3830’
3340’ “REQUEST MULTIPLE PUN DATA
3850’
3860 PRINT:” “

3870 192 PRINT:’ NUMBER OP PUPS’
3880 READ SEW
3890 Z?(kW.LZ,O) GO To 194
3900 IF(KW—MX3 ) 196,198,194
391Q 1914 PRINT 502300 TO 192
3~2O 196 DO 228 .1~ 1,kW
3930 IV (J)”O
3940 PRINT 1440.J
3950 1440 ?OP$AT(” “ RUN H’.I3.” •“)
3960 223 PRINT:” F R E Q U E N C Y  (MHZ)” ;READSFR (J)
3970 IF(FR(J).LE,0,) PRINT 502;ZF(TR(J).L!,O,) 00 10 223
3980 FRE’FR (J)
3990 628 pRINT:” FED ANTENNA (l)’;READIIV (J)
44000 IWrIV(~~)4010 IF( IV ) 2244 ,224,222
4020 222 IF(IW—ND) 225.225.2214
4030 224 PRINT 502:00 TO 628
440 14 0 225 IF(ITIIW) .LQ .1000 ) GO TO 2244
4050 IF (FRE—200.) 226,226.227
l4O6~ 226 IF (IT (IW)—1097) 210,229,210
41070 210 IF(IT(IW)—197) 228.229.228
4080 227 XT(XT (IW )— 1181) 228,229,228
4090 229 PRINT 502;GO TO 223
4100 228 CONTINUE
4110 00 TO 4400
41 120’
11130’ “PRINT OUT INPUT DATA OF THE GENERAL PROGRA M
4190’
14150 350 PRINT 42.IIM,IGP .IAUTO,FR(1),NN
44160 NQ~ NN
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44 170 t 7 ( $ N . G T . 8)  NQ ’l
4180 PRINT SSS,(X,I’l,$Q)
44190 555 FOPMAT( ” ANT I •.16.7I8)
4200 Ir (AUTO .GT.,5) GO TO 4
44210 PRINT 1l4 .(A (I),I”1.NN )
422 0 4  PR IN T ~6,(pO(I).I=1,NN )14230 P R I N T  ~8,(N1(I).I•1,YN)42140 PR NT 22.()43(I).I•1,NN)
4250 PRINT 62,(RA (I).I.1,X N )
4260 PRINT 641, (X(I),Ia1 ,NJ )
44270 PRINT 2$.(Y(I),I”1,WN )
4280 PRINT 30.(Z (X) , 1a1 ,NtI )
41290 P RI NT 32 .C R V (I).I—1 ,NN )
*300 PRINT 34,(BY(I),I’l,NN)
44310 PRINT 36 ,(AZ(I).Is1, NN)
*320 PRINT 38 ,(RZ (I),I 1 ,PN )
*330 KW= 1
4380 GO TO 4450
*350’
4360’ “PRINT OUT INPUT DATA OF TIl E SIJIPLE PROGRAM
11370’
lj38O 400 PRINT 12,IXM ,IGP.ISIMP,ICL.PP
44390 N Q N I
*1400 IFCNB.OT,8) pQ— S
4810 PRINT 555, (I, I 1 .NQ)
4420 PRINT ~4,(IT (I).I.1 ,NB)41430 SPIN? 614,(XX( I).I”1,NB)
11440 PRINT 28 .(TY(I),I”1 ,PB)
4450 PRINT 30, (7Z (I).I”1 ,VB)
44 60 Ilfl1 O .05

~i~70 IF (IIU.EQ.IIN)H1i1”ISM1’O.02544430 00 99 I 1.NB
*1190 IP (IT(I).NT .1181) GO TO 99
44500 ZZ(I)’72(I)+XHI
44510 99 CONTINUE
8520 DO 156 !—1 ,NB
*530 IF(H4(I).GT.1,E—10) XIS— I
4540 156 CONTINUE
*550 Ir(IT8 .ISE.0) PRINT 152, (M4 (I).I.I.NB)
44560 IT (IIB .NE ,0 ) PRINT 1514 .(fl5(Z),X 1.FB)
4570 152 FO RI A T (” 2. •‘,8F8 .3/(7X .8T8 ,3))
11580 15 4 FOPM A T (” D •“.8FS,3 /C7X ,8F8~ 3))
*590 39 FORMA T (” VE R PA?a ’.2X ,A 1)
4600 4150 PR I NT 39 ,IA L?
*6 10 IT (I?P .LQ.0 ) GO TO 453
44620 PRINT (6,A PNI ,AXNT
44630 453 PRIN T S5$ .XALT
446440 IF(IFT .EQ.O ) GO 70 78
44650 558 FOPN ~ T( ” M O P IAT .’,2X,A 1 )
14660 pRINT 41 ,A ?ML, A I SIP
44 670 PRINT 300,IPD
4680 XT (IPA .EQ.O) 00 70 78

L 66 

--- -~~~~~~~~~
--- - -5 -- - --

~~~~~ -----— --- - - —
~~~~~~~~~~

--5 - - - -5 -- -



I

44690 300 TOTMATI” PAT PIST~ ”,1X,A1)*700 PRINT 310,IDD,DPER
4710 310 PORI4AT( ” PLOT” ”.1x .A1 ,11,” INC ’.16.1,’ %“ )
44720 78 IF (SIEIP .GT..5) PRINT 8O.IRGE
4730 80 FO RMA T ( Con a$6 ”,2X ,A 1 )
14740 IF(IRG .EQ.O) GO TO 660
44750 PRINT 100,D81i,A PZN
44760 100 FO R K AI C ” NEC SEN (DBM )” ,17,I.’ GROUN D INN (WATT) ’.T*,I)
44770 41 F0RflAT( ” THFTA” ”,F6,1 ,1X, PLOT INC. ,F7,2)
4780 12 FORMAT (///” OXM— ,1X,A1, 1X.’ GP””,1X.A 1 .1X .” SIMP— ”.1X,A1.1X,
47906” C00PL~~ ,1X ,AI,1 X ,” stRa ’,13)
44800 111 FOR~A?(” %SEGS’”,ITB.2/(7X,8F$,2))44810 16 T01’AT (” L ‘“,8F8.3/(7x,$T8.3))
44820 18 T0R~1A T(” LV •“,8y8 ,3/(7X,$F3.3))
le830 22 PORMA II” TV •“,8r8.3/ (7X,ST8,3))
44840 62 FOP~IAT( ” B •‘,8F8,5/(7X,BFS,S))
4350 64 TORMAT(” I
14860 28 TORM &T t ” 7 “,ByB.3/(71,8Tl ,3))
41870 30 TOBMA TC ” a “ ‘ , 8 T 3 . 3 / ( 7 X , R F $ . 3 ) )
*880 32 FOPMAT(” RE V •“.BTB .3/(7X,STI,3))
4890 34 FORMAT (” IM V “.1F8.3/(7X.S?S,3 ) )
44900 36 FOR IAT (” U LD””,e?8.1/(7X,$Fl,1))
44910 38 TORMAT (’ IM LD— ”.B18.1/(7X,3P$.1))
44920 42 FOPMA?(///’ DIfl— ”,IX,A1,1X .’ GP”’,1X,A1~ 1X,” AUTO ”,1X,A1 ,IX,
149306 FP!Q ”,F8.2,IX ,” N 1 ’ .I3 j
44940 1414 FORMA? (’ TYPE — “,8I8/(71,8X8))
44950 66~ F0RMAT (” P141 •“,?6,1 ,1X.” PLOT IPC”’,f7.2)
44960 660 RETUPI I ;END
4970$ FORTRAN A$CII,NFORM ,PLN O LNKIc3A
4e980 SUBROUTINE LXNKM 3
4990 COrMON A, MO ,x 1 ,143 .RA.x .Y.z.AV ,RV ,AZ ,BZ,NS ,L1 ,XT,I?,XX.YT.ZZ,IE.
S000IFR ,IV ,IIM, GP ,SIM p ,NN ,AU TO .KV ,CL .WB ,AINT , A INP,A HT,A ?HS,X P A ,IPD
50101. R 1..15, ITP , ITT , I R G . D B M , ISIMP , I C L, I AL P , I A L T . IIG E , I A U T O , I G P , I D D
502O4, AL T(6 ) .GREL .TRAHEL ,AX TEL .ISA ,DTA ,BTA .A P IN .TA .IDB .DPER ,?ILEXAME
5030 DIr.LNsI0~ AC 2 O O ), P.~.’(2~ O ) ,441 (20O )1 }~3L2O0 ),RAC20O) .X(200) .Y -(2O0).
3040 4Z(2OO) .Av 2fl0 ).BVf2~ O).AZ(361),BZ (2OO).N5(23O),L,(2O0).XF (2O0),5050 377 201.X f..C~ .!y(2 ,Zz(20),IZ(4O).y*(jo).Xv ( 1O),H4c20).115(20).
5o60 3r 44 o5. STDAL -TCo 3cNARACISI 1ILEHAi j~ ’55070 INTEC,ZR RUXHO
5080 MAX S~SOO;It’~E~ 1034317008O3090 17—11953782816
5100’ 

-

5110’ “IKE METNRS
5120’ “IAXS MAX IMUM NUMNER 0? SEGMENTS
5130’
51’4 3 250 ?OPNAT (3I4,I2,2F3.O)
5150 252 TOR HA T (9F7 ,3)
5160 2544 F O P , P 4 A T ( 8 T 8 , S)
5170 256 J’ORMAT (6E11,3)
5180 253 TOTMAT (413.l6F7.2.F6,1)
5190 260 FORMA TC IS , 15144)
5200 AIN I,
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5210 I?(IIII.$E,IP1E) A IN— .0254s
5220 I4X 1
5230 IT(SIMP.GT ,,5) PRINT 10
52’40 10 7OPMAT(//” RUNI 7RE0 (ptHp) ANT FED(I)”)
5250 DO 4456 1 1 .Xw
5260 LXT O
5270 13— 0
5280 TRE T P( L)
5290 IF(SINP,LT .,5) GO TO 450
5300’
5310’ “CALCULATE A STORE NECESSARY PARAMETERS TOP TIE SIMPLE PROGRAM
5320’
5330 PRINT 30.L ,FP(L ),IV(L)
53140 30 FO1 ’AT(14.5X.Fb ,2.31.I6)
5350 DO 350 I.1.NB
5360 NM— I
$370 XF (IT (I).!Q, 1097) N M S
5380 I7~IT(r).ZQ.197) NPI—265390 DO 340 3.1,Kps
514 0 0 A J—3II~ •I3 +1
5410 AV(I3)’O .IRV(IJ )—O ,
54420 A&(I3)—5O.~ IZ(X3)•0.54430 X ( : 3 )’XX ( I) ’A I W J !( I J) .T T (f l ’ A I W
54410 IICIT(I).EQ.1000) GO TO 132
5450 I?(0L 1.) 142,145.145
5460 142 If (TPE—200,) 1443.143,1144
51170 144 3 A(IJ) $,5’250,/FREJGO TO 1148
5850 1444 A (IJ) 13.3’250,/FRE3GO TO 148
5490 1145 IF(FIZ—200,) 1444.144 ,146
5500 144 6 A (IJ)”14,S’300,/FRE
55 1 0 1148 XFIIT (X) .$E. 19 7 )  GO 10 158
5520 AL (I3) 0.
5530 X?(J .E~ ,1) Go 70 8255440 IF1J ,E~ .2) GO TO 544
5550 IF (J,LE.14) GO TO *6
5560 Z(IJ) .51421(I)’AIN
5570 A (IJ) 11 .S’300,/TPE
55.0 H0(IJ)~~,173PA (I3)S ,OO35
5590 GO TO 3140
$600 52 ~~~~~~~~~~~~~~~~~~~
5610 IT(CL.;T.,’,o1.PRE .GT.200,) A (X3).6,23’300./FRI
5620 M0(IJ)’,4531A (I3).,017531(IJ).ZZ(I)’AXR
5630 GO TO 3440
5640 lIe AZ(;J) 50,3xO (13)..035RA(I3).,002
5650 Z (IJ)= .I48+ZZ (I)’AIY
5660 IF(PRE .LE.200.) GO TO 3440
5670 Ir(IV (L).NE,I) GO TO 3140
5680 AV(IJ )’~1,aAz(X7 )— O ,
5690 LXT I
5700 GO TO 340
5710 86 L(IJ)z,48.ZZ(z)’AXN
5720 H0(IJ)=,44531A (IJ).,0045
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5730 A (IJ)r~ ,66*3O0 ./FRE57410 IF (FPE.LE.200.) ~O 10 465750 IF(IV (t).!Q.I.0R.CL.G7,.5) A (I,7)ae,89’300./TIE
5760 GO TO 3440
5770 45 IT(CL.LT.,5) A(13)z4.44’300,/FRE
5780 GO TO 3140
5790 15~ IF(N1~.EQ ,1) co TO 320
5800 RA (13)=,07544;HO (13)=.-5443fl1 (IJ).,271143 (IJ)—.27
5810 IF (J,EQ.5) GO TO 370
5820 GO TO 330
5830 370 IA( IJ)— .01913H0(I3) ..2793A2(IJ) .0 ,3N1(Ifl .O ,3H3 (IJ).O ,
58410 A (rJ)”7.44’SOO /FRE
5850 GO TO 330
5860 320 RA (I.) .0628;HO (IJ)=1 . 16843141 (IJ) .8001fl43 (I3)t’,8001
5870 33 0 Z (IJ)”Zz (I)’A III .(A3— 1.)’ (XO (I3)+ .1 41 61 )
5880 IFh7.E~ .5) Z(IJ)=ZZ(I)’A1144I4.’,544+3,’, 15461
$890 IT(XV (L~ .NE .I,oR~J,EQ.5) GO 10 3405900’
5910’ “CALCULATE ANTENNA AT 1O97 TEED VOLTAGES AV ,BV
5920’
5930 AA A J— 1
59140 SETA .2.’3,11e1593’ ,OL&166’FRt /(,6951’300.)
5950 A B C BE TI*AAA
5960 XF (3,EQ1 Ie) AB C— .0Q378O94’TR!
5970 AV(I3)=CoS (ABC); BV(IJ)r—SIN (ABC )$A Z (I3)—O .
5980 A (IJ) 13.3’250./FRE
5990 IP(FRZ.GT.200.) A(X3).14,8’300./TRE
6000 00 TO 3440
6010 132 AZ(I3 )~ O,3H1 (XJ)—0,;!(IJ)—ZZ(I)’AIII
6020 X0 (13)=)l&&(I)’AIN;RA(IJ)=fl5 (I)’AXW/2,
6030 A (I3) 44.’300./FRE
6040 XF (FPE .GT.200,) 11(IJ).6.’300./TlE
6050 3~40 CONTINUE6060 350 CON TIN UE
6070’
$080~ “CALCULAT E A STORE NECESSARY PARAMETE R S FOR THE GENERAL PROGRAM
6090’
$100 1450 i~k=0 ,
6110 IF(L ,GT ,1) GO TO 660
6120 X? (SIMV .GT ..5)r,O TO 180
6130 DC SO 1 1,NN
61’IO IT (IIN .ZQ ,IME) GO TO 560
1150 MO (I)r .O25 4*5~O( I)
6160 H1 (I)” .O~’544’M1 (I )
6170 143 (I)..02511’143 (I)
$180 ?A(I)”.O?514’PA (I)
6190 XC T )~ .-0254’x (I)6200 YcI)’.c2544’Y(z)
6210 Z(I)= ,’254’z(I)-
6220 560 ADV.AV (I)”248V(I)”2
6230 IF(AMV .LT,1 .F.20) GO TO So
6240 EN--NE ’ 1
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6250 E F I
6260 50 CONTINUE
6270 180 II2 0
6280 DO 182 !—1 .N N
6290 ZF (az (r)’DZ(I). GT .l.!—IO) 1I2 1
6300 182 CONTINUE
6310’
6320’ “WRITE OUTPUT IN FILE 01
6330’
6340 VR!T!(31 .250) NB ,NN,NW,II2.GP,C1
6350 WR ITE (01,252) (M OCX ).I*1 .NN)
6360 W BX TE (01.254 ) (RA(I),I ’l .NN )
6370 WB ITE (C1 ,252 ) (X(I),X~~1 ,~~N )
6380 W PITE( 01, 252) (T (I),X l ,IN)
6390 WRITR(01 ,252 ) (Z(I),Ia1.N N)
6400 IF (112.IIE,O) WR ITE (O1 ,256 ) (aZ(I).X .1,NN)
6410 42 TOEIAT (UF8.1,F9 .6,2r6 ,1)
6420 W RXTE(0 1, 258) IFP,ITT.IDI ,TRG .ATHE ,APflI ,A XN T.AINP .OPNR
65430 IF (IRG .EQ.1) WRITE (O1,42) GR EL,TRAIIEL ,A41TE2,.DTA,BTA ,DBM.APTN
6440 XT (IRG.EQ.1) VRIT!(31,252) (FA(X).I.1.N!)
1450 XT (IRG ,EQ, 1 ) IIRZTE(O1 .35) NA ,(ALT (I),I 1 .NA )
6460 35 F0R~iA TCI3 ,(6T8,1 ))
•470 IF (NB .FE.0) WRI TE(O1 ,260) (IT(X) ,1 1 .ND )

•490’ “CALCULATE SUB—ANTENNA S PARAMETERS AND CIRCE FOR POSSZBLZ ERRORS
6500 660 VAV E— 300./TRE
6510 MM OJII”0
6520 DO 210 1 1 ,N$
6530 CC=1
6540 I T ( G P , G T . , 5 . A H D , Z ( I ) . L T , 1 .E 1O)  cC 0.
65S0 IF (AUTO ,LT ..5) GO 10 100
6560 I?(XX.ZQ.1) co To 60
6570 60 TO 70
6580 60 DD.(X(NF)—X(I))”2+ (Y (KF)—Y (I))”2
6590 DS SQPT (DD)
6600 55=10
6610 A (I)—B8’.6
6620 IT(DS/~*VE ,GT.2.S) A(I)’1B’.66630 XT(DS/~AVE .LT,1.) A (I) 88
6640 XT(I,EQ,ET) A (X)~ IB’1.56650 GO TO 100
6660 70 A(I) $
6670 X F ( A Y ( I ) ’ A V ( X ) . G T ,  1 . !_ I 0 ,0R , B T ( I ) • B V ( X ) . GT. 1 .E*1O ) A ( I ) 15
6680 100 DEL VAVE/ACI)
6690 XF (SIMP,GT.,5) GO TO 120
6700 IT (DEL ,LT.2,’RA(I).AND,RA(I).LE,.02) GO TO 110 —

6710 I?(DEL ,LT,,7’RA(I)) GO TO 110
$720 GO TO 120
0730 110 A&”VAYE/RA(I)/2.
67110 IT(RA(I).GT..02) AA— 3.’AA
6750 00 TO ¶40
6760 1,0 A0 $ O ( X ) / D E L — C C

L 
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6 7 7 0  A1~ I1CI)/DTLe1 ,—CC
6780 A3 143 (X)/DEL+1 .—c C
6790 IO=AO3 II=A1JI3=A3 380— I0;B1— I1;R3 13
6800 NS (I) I0+13J1—t1.1333a13.1
6810 IF (A0.tT.5Q+.5) $S(I).I0
6820 IF(I0. Q.O) XS(I) 1
6830 I?(A 1.LT .B1..5.OR, J1.GT.N5 (Z)) .71.11
6840 IT(I1.TQ.0) 31.1
6850 ITC&3.LT.53+ .5.OR.33,GI.Ns(I)) .73 I3
6860 -XF (I3.EQ .0) 33—1
6870 IF(31,GT.NS(I)) 31 1S(I)
6880 IF(33.GT.NS(I)) J3 NS(I)
6690 I?(I.EQ.1) GO TO 130
6900 MZ1=MM+NS (I— 1)
6910 13~ j1(Z) 1M.J 1
6920 IF(I)’~M+336930 I F ( I ? ( I ) . E Q , L 1 ( I ) )  GO 10 160
69440 GO TO 210
6950 1140 PRINT 150,X,AA
6960 150 ?OP4IAT(” •*(r>” (< TH! ,23,’ TN A (X) MUST 1! LESS THAN ’S
69704F5.1,’ >>‘)
6980 GO TO 200
6990 160 AB kV(I~ ’AV(I~ +By (I~ ’BT(I)
7000 ABZI AZ(I)’AZ (I)+BZ(I)’BZ(X)
7010 IF (ABV .LT,1 ,E—20) GO TO 210
7.020 IT(ABZI ,LT .1.E—20) GO TO 210
7030 PRINT 190,1
701e 0 190 FOTMAT~ “(F>” < ( T HE” .13,’ TN LOAD FEED AR! TOO CLOSE
70504 >> ‘ )
7060 200 II TI+1
7070 210 CO~ TINUE7080 IF(II.NZ.O) GO TO 500
7090 Mn=11n+NS (Ns)
7100 IT(NB .FQ .O) GO TO 192
7110 I?(LXT .EQ.0) 60 10 192
7120  1414=0
7130  NR =O
7140 k 0
7150 DO 195 X=1 ,Na
7160 NI—i
7170 K X O
7180 IF(IT (IhEQ.1097) 1 4 X 5
7190 IF(IT(T).EQ .191) $X 26
7200 I F ( N X . r Q . 2 6 . & I I D . I V ( L ) . EQ,x ~ X X I
72 10 DO 195 J = i ,N X
7220 E X + 1
7230 IT(EX.TQ.1.AND ,J.G?.3,AND, J,NE.1S) GO TO 193
72 40 Mfl=MM+YS (K)
7250 GO TO 194
7260 193 NR rN R + $S (E)
7270 1914 L 1 ( K ) L 1 ( E ) — I I R
7280 IF (X)—I P(K)—NR
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7290 195 CONTINUE
7300 192 ITUIM ,LE .MAX S ) GO TO 220
7310 P P I R T  215 ,1414
7320 215 FORMAT (” “<F>” << NO , OF S!GM!NTS , IS,” ARE TOO BIG >)“)
7330 GO TO 500
73440 220 E 0
7350 IF(CL.LT.,5) 00 TO 600
7360 N Z = 0
7370 DO “ 10 Z’l ,NB
7380 111=1
7390 I?(IT(I).EQ.1097) 4414_5
7400 XF(IT(I).EQ,197) 114—26
7410 DO 408 3=1 ,114
7420 K N’1
7430 IT(I7,!Q.S) GO TO 1108
7440 IF(IT(I).YQ,1000) GO TO 5408
7450 IF N14.EQ .26,AND.J.NE.2) GO TO 4108
7460 1Z NZ41
7470 I1(NZ)—IF(K)
7480 5408 CONTINUE
7490 410 CONTINUE
7500 600 IF (Mij,GT ,MX) MI—MM
7510 II4 O3II6 O
7520 DO 1814 1 1 . N N
7530 I?(DVC I)’BV(I ) . GT ,l.!—IO) 114 1
7540 IF (AZ(I).GT .j ,a—1 Q) 116—1
7550 18 4 CONTINUE
1560’
7570’ “WRITE ~EP1AINING DATA IN FILE 01
7580 WRITECO I ,4Q) $M,NZ ,IY(L),1I4 ,XX 6,FR(L)
7590 W R I T E ( 0 1 , 25fl ( A V ( I ) , I . 1 , N N )
7600 IF(I14.NE.0) NRI?E(01,252) (BV (I),I.1,NN)
7610 I?(1I6.NE.0) WRITE(O1 .256) CAZ (I).X.1.$N)
7620 VRITE (O1 ,260) (NSCX ). I 1,$N )
7630 WRITE (01,260) (Li(X).I 1.NN)
7640 WRITECOI ,260) (IFCI),Ial .NN )
7650 IT (CL.GT ..5 WRI TZ(01 ,260) (IZ (I),X.1 ,R Z )
7660 40 YORNAT (314 .2I3 ,F7 .2)
7670 456 CO~ T I N U E
7680’ “CALCULATE MAX COPE M A X X, M AX TIME MA XT IM
7690’
7700 14AXE 1018’hX”2’2/1024 +10
7710 MAXII$=150
7720’
7730’ “BEAD RUN I, )T O RU11 FROM 03
7740’ “INCREMENT RUN I B! 1. WRETE INTO 03
7750’
7760 P R I N T : ” D A T A  CORRECT 7”
7770 R E A D  13 0 3 , I ; 1 3 O 3  T O R 1 4 A T  ( A l )
7780 IT(I.NE .IY) RETURN
7790 FEAD (O3) NOP~UN7800 NOPUP NOBUW +1
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7810 REW IND 03
7820 WR TE(03)WORUN
7830 REWIND 03
78140 CALL DtTACH (Q~ ,IsTAT,)7850’
7860’ “WRITE THE PROPER CONTROL CA RDS IN tILE 02
7870’
7880 WRIT E (02 ,130 1) M A X T I M ,MAX N .N OR tJN
7890 1301 FORSIAT( $ZLIMZ TS :”,I2. “,“.I3,!K, ,20E ”/”$:PRM FL IO2 .W ,S.BLA0000I/’,
79004”DISTRT/” ,I4)
7910 I? (IRG ,LE ,0)GO TO 1440
7920 WRITE (C2, 1308 )?ILLNANE
7930 1308 Y ORM AT( ” $: PRPIF L IO3 ,R/W ,R,ELA00001 /RAD I O/” ,A*)
7940 14140 REWIND 02
7950’
7960’ “PRINT RUN INro *MATXONS
7970’
7980 PRINT 1 302 .N 0RUN ,PIX , M AX TXM .M A X X
7990 1302 ?ORMA T(1 X , ”pR O GBAM EXECU TION NU~ BEP— ”,I4/1X , A RRAY DIMENSIONS — “

80006 13/IX ,’JOB REQUIRES “.I2.”/100 )IR TIME AND “,I3,”E WORDS CORE ,’)
8010’
8020’ “REWIND FILES 01 ,02. THEN CLOSE FILES
8030’
$040 REWIND Oi J ?EWI$ D 02 ;CALL FCLOSE (O1) ;CALL FCLOSE (02)
8050’
8060’ “CREATE OUTPUT FILE /DIS?RT/ (NORUN
8070’
$080 !NCOD!(A,13014)NORUIT,13,NORUN ,13
$090 13Q4 IO PMA T( ”ACCE CT .RLA 00001/D ISTRT/ ” ,I14.”f S/1 .100/.W ,CLXAR’ I
8100&Ai .21.”RZMO .X4,A I)
8110’
8120’ “REMOVE FILE /DXSTRT/ (XOR1JN
8130’ “SPAWN CARDIN PROG RAM
81140’
$150 CALL CALLT$ (”ACCE ”.A ,46)
8160 CALL CALLTS(’1E140”,A(13),IO)
$170 CALL CALI.TS (”CDIW’ ,”RUN DLA 0000I /RADIO / .SA , R U N 1 ,V ,30)
8180 500 RETV RN; END
$1908 FORTRAN &SCII.N F O R M .NL N O PSTITP
8200 COMMON /LBLCON/ GH ,GV ,SIZE,SPACE .LOC .AtIGL!,LENG .TEXT
6210 REAL G)i.Gv ,SIZE,sPAct ,LO C(2),ANGL !
$220 INTEGER LE41G (10)
$230 CN~RAC TtR TEXT’1 (72,10)
82140 DATA GM,GV/3.5,5./,L!NG(1),LENG(2)/7.O/
$250 CIARAC TER NOBUW ’4.LINE’26 ,PTYPT.’ 1,ISO’l ,STTPE’l .STO P’l
8260 INTE O!I5 ISTAT.IOk/O4O0OOO000O0O/,XRUN ,RTYI~E,PSIZE .$RUN ,RTTPE 1.X.JS2~ 3 R E A L  A A S I A X ( 3 , 1 Q ) , A M A X ( 3 , 1 O ) . R C R D ( 4 ) , A
87*0 L O C ( 1 ) = O . 2 5 1  L O C ( 2 ) — 4 .75
0 2 *0 ’
•30~~’ ‘‘‘AEQUEST PR OGRA M EXECUTIO)? NUMBER
•~ IC’
032’ ‘0 JI~ NT 2000
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$330 READ 1000.NOBU$
$340 It (NORtN .EQ.” ) STOP
$350 EN CO D E C L X N T,6000 ) N OP UN
$360 CALL ATTA CH(O1 ,L INE .1.0.ISTAT,)
$370 IP (ISTAT. 44E.IOY.) GO TO 300
8380 DO 20 I’l, IO
$390 &AMAX (1 ,I)’O.
5400 20 AAMAX(2 ,I) 0.
$410 PTTPE~~$420’
$430’ “ADJUST PAPER
$4140’
$450 PRINT 2010
$460 READ 1C20,LINE
$470 REWIND 01
$480 IRVN— O
$l’90 PRINT 2020,NOBUN
$500’
$510’ “READ RUN INFORM ATIO N HEADINGS FRO M FILE 01
S 520’
$530 30 READ(O1 ,EWD 8O) PTTP!.PS ZE.(RCRD (I).I’l.PSXZE)
0540 IF(RTTFE .LE.O.OR .PTTPE,GT.5) GQ TO 301
5550 GO T0(140,50,3O,60.7O),R TTP E
$560 MO XFCR SIZE.NZ.2,AND ,R SIZE ,NZ.3) CO TO 302
$570 IRUN— IPUN+1
$580 PRINT 2030.1R91.(RCRD (X).I 1,RSIZE)
$590 GO TO 30
6600 50 IT (RSXZE .NE S 3) GO TO 302
$610 IF (IRUN.EQ.O) IRUN—1
8620 PRINT 201e0,(RCRD (I),!—1,3)
$630 AAP:AX(J.IPUN ) RCRD (2)
$640 GO TO 30
6650 60 Xr (RSIZE .Vt,1) GO TO 302
$660 PRINT 2O50 .RCRD(1)
$670 3 1
$680 GO TO 30
$690 70 IF(PSIZZ,NE.1) GO TO 302
0700 P R I N T  2060 ,RCID (1)
$710 3 2
8720 GO TO SQ
0730 80 PRI N T 2070
$740 100 REWIND 01
$750 IRU$— 1
$760’
$770’ “REQUEST RUN NUYBER •NRUN
$750’
$790 PRINT 2080
8800 READ 1010.NPUN
$810’
$820’ “BEAD PUP DATA FROM TILE 01
0830’
58140 110 REA D (O 1 ,END*303) R T Y P E

74 

- - - - - - - ---- -- - -~~~~~~~~~ -5- --- -5



6850 I? (P T Y P E .EQ, 1 .AND,IRUM.!Q.X R U N )  GO TO 130
8860 I T 1 I R U ~~IEQ, 1.A N D I R T Y P E I HZ.1) GO TO 120
8870 IT~ RTY ’E.t~E.1) GO TO 110
8880 IR UN X ?UN+1
8890 GO TO 11 0
$900 120 BACKSPACE 01
$910 130 PRINT 2090
8920’
$930’ “REQUEST PLOT TTPE (V .fl. B, OR ‘)
$940’
8950 R E A D  1020.LIw!
$960 IF~ LINE,WE ,”’”) PTTPE.LIIIE8970 X T ( P T I I E . N E . ’V . A N D . P T T P E . N E . ” X ” , A N D . P T T P ! .NI . ”B’ )  GO TO 130
8960  IF (PTYP~~ .NZ. ’J )GO TO 6 6 ; I T C A A r I A X C I . . N R U N ) . E Q . O . ) G O  TO 5 3 0 20 0  TO 67
899 0 66 IF(P T”P E .NE . W ’  )~~O ¶0 68 ;  IF t1Ax(2~~N R t J N ) .E Q  .0 • )GO 10 430100 TO 67
9 C 00 68 I F ( ( A A ~1AX ( 1 , N  1N ) . E 3 . 0 . ) . O ~~.(AA~1A X ( 2 , N R U N ) . E Q . 0 . ) )  GO TO 130
9010 67 CONTDVE
9020’
9030’  “~ E Q ’JE ST IF I SOT R ~~~IC C IRC L E ( I S O )  DESIRED
9040’
9050 ~R I NT 250 0 ;RE AD I 0 2 0 ~ I S O
9060 I ?(LINE,EQ.”) GO TO 195
9070’
9080’ “REQUEST TORMAT Of PLOT DT.SIRZDC S.N ,T),STYPE
9090’
9100 lIeD’ PRINT 2110
9110 READ 1020,STTPE
9120 It(ST!PE.NZ.’S’ .AND .STTPE .NE .”N’ ,AND, STTP E ,NE.’f’) GO TO 1440
9130 IT (STYPE.PE. F’) 00 TO 160
9140 A i .
9150’ “CALCULATE TN! FACTORS FOR SCALED ,NO $MAL IZED
9160’ “ OR FAMILY PLOTS
9170’
9 180 DO 150 1 1 ,10
9190 IF(PTYPE .NE. fl’) A .ASIAX 1 (A.AANAX (1,I))
9200 IF (PTYPE,$E.”V’) A.A MAXI( A .AAP IAX(2, I))
9210  150 C O r T I N I J E
9220 A~’$QRT (A)
9230 151 DO 155 I.1~~1O
92150 I?(STTPE .LQ. S’) AUSQRT(A MA XI (AAMAX(1 .I).AAI4AZ(2,I), 1,))
9250 A PI A X ( 1,fl SQRT (AAMAX( 1,X ) )/A
9260 A MAX (2 ,I)’SQRT (AA1IAX (2.I))/A
9270 155 A14~I(3,I).1./A9280 GO TO 190
9290 160 XT(STTPE ,!Q. S”~ GO TO 131
9300 LIWE’PTTPE
9310 I F ( I ’T Y P ! .NE , B ” )  60 TO 170
9320 IF (ISO .E Q, ’V’) 60 10 165
9330 3 2
9340 GO TO 175
9350 165 PRINT 2120
9360 READ 1O70,LIN!
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9370 i7~ j.19380 IF (LINE .EQ.”M’) 3—2
9390 IF(3.EQ.1.AND .LIWE .SIE.”V’) GO TO 165
9400 175 DO 180 1— 1 ,10
9410 A PIA X C1 ,I)1 .
9~.20 A M AX (2 ,I) 1 .
9430 A SQRT (AsIA !1(AAMAX(J,I) . I •~~)
914140 180 AM AX(3 ,I) 1./A
9450’
9~ 60’ “REQUEST IF STOP BETWEEN PLOTS
9470’
9~ 8O 190 PRINT 2130
9 1490 READ 1020.5ToP
9500’
9510’ “READY THE PLOTTER
9520’
9530 195 PRINT 2140
95~ O 200 READ 1020,LIN!
9550 205 REA D(O1 ,E1D 304) RTYPEI
9560 IT (PTTPE .EQ . H’.AND .PTYP !l.NE ,S) GO TO 203
9570 210 BEA D(O 1 ,EIJD 3OL4 ) A
9580’
9550’ ‘ ‘PLTLSENA ?LE PLOTTER
9600’
9 6 1 0  P R I N T  2150
9620 3 1
9630 IF (RTTPE 1 ,!Q~ 5) J’2
9640 A AMAX(.7,NRUY)
9650’
9660’ “READ I RADIATION PATTERN DATA FROM FILl 01
9670’
9680 220 PEAD(01 ,END 3OS) RTY?r ,RSIZE .(RCID(I).I’l.R SI Z E )
9690 IF (RTY?E ,NE,3) GO TO 230
9700 IP(PSIZE .L7.2,QR .RsItz.GT .4) GO TO 306
9710’
9720’ ‘“CALCULATE PEN POSITIONS TO PLOT RADIA TION PATTERN
9730’
97540 CALL PPLOT(J ,RCPD,A)
9750 GO TO 220
9760 230 I T ( R T Y P Z ~~$ E , 5 , 0 R , P T Y P E , E Q ,~~V ’)  GO TO 240
9770 PTTPE1~-PTYpE9780 IF(ST0P,~ E.’y ) GO TO 210
9790’
9800’ “PEPT: TERMINATE PLOT
9810’ “CHANGE PEP 7
9820’
9830 PRINT 2170
9840 READ 1020.LI$E
9850 GO TO 210
0860 2110 IF (ISO .NE.’Y’) GO TO 260
.870 IF (STOP,NE .’T”) 00 TO 245
9880 PRINT 2170
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9890 READ 1030.LINE
9900’
9910’ “CALCULATE I PRINT TN? D A T A  P O I N T S  X~ T OF ISOTROPIC CIRCLE
9920’
9930 2 115 PRINT 2180
9980 PCPD (2)—1.
9950 A A M A X (3,N P U W )
9960 DO 250 1=1 .8
9970 DO 250 3= 1 .3
9980 RCRD(1)~ 4o5’I+2’J—4
99 90 250 XT(J.EQ,2,OI,IIOD(I.2).EQ,O) CALL PPLOT (2,RCID,A )
10000’
10010’ “&EaEL EACH PLOTTING
10020 260 EyCoDE(LIWE ,6020) N0RUN ,NRUN .100
10030 CALL U N P A C X ( L Z N .1,T!XT . 1. 7)
10040 C ALL L A B E L ( — 1 )
10050’
10080’ “ANOTHER PLOT FROM THIS TILE 7
10070’
10080 PPIWT 2200
10090 READ 1O20.LINE
10100 IF(LIII .EQ,”I) GO To 100
10110 REWIND 01
10120 CALL D!TACN(Q1.ISTAT.)
10130’
1O1L&Q ’ “RELEASE PLOTTER FILE ?
10150’
10160 PRINT 2210
10170 READ 1020.LINE
1O1~ O IF(LINE .NE, I~ ) GO TO 10
10190 EVCODE (LIwE,601O) N0RUN,13
10200’
102 10’ “RELEASE TM! PLOTTER FILE
10220’
10230 CALL CALLTS(”RELZ” ,LINE ,26)
i 0 2 4 0  GO TO 10
10250 300 PRINT 3000,ISTAT; STOP
10260 301 PRIwI 3001 .RTTP!3 STOP
10270 302 PEX~ T 3002.RSIZF; STOP10260 303 P R I N T  3003,NRUNJ GO TO 100
10290 304 PRINT 3O0~43 STOP
10300 305 PTTP E =03  GO TO 230
10310 306 PRINT 30063 00 TO 302
10320 1000 ?ORMAT(A I4 )
10330 1010 TORMAT (V)
1O3~ 0 1020 FORMA T(A1 )
10350 2000 FORMAT ( PROGRAM TO PLOT OUTPUT FROM DXSTOPT’/
103601 • ENTER PRO~ PAM EXECUTION NUMBER”)
103’? O 2010 FORMAT (” ADJUST PAPEr)
10380 2020 FOR~1AT( PRO GRAM EXECU TION NUM BER— ’.18)
10390 2030 TOR5’IAT (’ORUN N U I P E R ,13. ’ A N T I  (F!D) ,23.” TIZQ (MhIZ)’.F8,3,
1014001” T!PE ,IS)

77 

- •~~-~~~ 9_ • •  ~~~~~~~~~~~~~~~~~~~~~~ -,.---.. - -.--5-- - ————- - 

— —-



-5 --- -- - -- -—— - --- --5-- — ——— -5—- -—-

101110 2040 FORPIAT (’ EMAX = ’.F8.4.’ GA IN”.17.3. G*I1I(DB). .F7,3)
101120 2050 T 0 R M A T (  V E R T I C A L  P A T T E R N .  PHI  •“ .r6 .1)
j0430 2060 F O R H A T ( ”  H O R I Z O N T A L  P A T T I R N .  T N E T A ’ ” .I6, 1)
10440 2070 FORIIAT(//////)
105450 2080 TORMAT (’ ENTER RUN lUMPER”)
101460 2090 TORMAT(’ ENTrR PLOT TYPE (VER , NOR, BOTH, OR ‘) ‘)
10870 2100 FORIIAT (’ PLOT I S O T R O P I C  CIRCLE?”)
105480 2110 FORMAT( ENTER TYPE OF PLOT DESIRED : SCALE D • N O R M A L I Z E D ,  OR “.

1011901”FANILr)
10500 2120 F O R M A T ( ’  ISOTROPIC C I R C L E  R E L A T I V E  TO VER 0* NO R PLOIr)
10510 2130 F O P M A T ( ”  STOP B E T W E E N  PL OTS? ’)
¶0520 2140 TORMAT (’ READY THE PLOTTER’)
105 30 2 150 P O R M A T ( I O X .’PLTL ’)
10540 2170 F0RMA T(1OX ,”PLTT’/~ CHANGE PENS”)
10550 2180 ?ORMAT(10X .’PLTP”)
10560 2200 FQRMAT(IO X ,”PLTT”/” ANOT HER PLOT FROM THIS F ILE ? ’)
10570 2210 FOR SIAT (’ RELEASE PLOTTER FILE?”)
10580 3000 FOPMAT (” PILE ACCESS ERROR . STATUS .‘.013 )
lOSgO 3001 TOPMAT(” ILLEGAL RECORD TYPE — “,I12)
10600 3002 FORMAT (” ILLEGAL RECORD SIZE —‘,I l2 )
10610 3093 FORPIAT(” R U N  IIUMBER’.I12.” NOT FOUND”)
10620 3004 TORMAT( IOX .”PLTT’/’ UNEXPECTED END or FZLE )
10830 3006 FORIIAT( IOX ,”PLTT”)
10640 6000 T0?MATrRLA00001 /DISTRT/’.Ale ,’a” )
10650 6010 FORNAT(”RLLE BLA0000I/DI$TRT/’.A14 .A 1 )
10660 6020 F O R M A T ( A 1 4 .”~~~.Z 2 )
-10670 ZNP
10680$ FORTRAN ASCII.NFORM .NLNO
10690’
10700’ “SUBNOUTINE PPLOT—CALCULATE X.T COORDINATES O~ PEN POSITIONS
¶ 0 710 ’  “ A N D  PLOT
10720’
10730 S U B R O U T I N E  P P L O P ( J , D C R D , A )
10740 REAL RCRD (2)
10750 A N G R A D — R C R D ( 1 ) ’ 3 , 14159/ 18O,
10760 P = * C R L ( 2 ) ’ S Q O O . ’A
¶0770 ZX ’R’ SIK(ANG RAD)
10780 Iyul’CQS (ANGRAD)’ ,7
10790 GO TO (1O ,2O),J
10800 10 IX IX45000
10810 IT IY+S000
10820 60 TO 30
10830 20 IX~ —IX’50OO10540 IDIY+5000
10850 30 PRINT 1000,IX.IT
¶0560 IT I TU R N
10870 1000 TQRIIAT (IOX .I14.IX,IQ)
10880 END
¶08901 FORT RAN ASCX I, N TOPM, NLNQ Y.LA$Z.
10900 SUBNOIYTINE LAUEL (INPT?ILE)
1O9 1 0”P T OG R A M:  LABEL — GVNtPATES AL PHANUMERICS ON
10920’ HP MODE L 7200A/7202A G R A P H I C  P L O T T E R
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10930’
10940 C-~flM O~: /LBL cOeq / GX,GV ,SI2t ,SPACE .LCC .AN GLE,LEN G.T EXT
¶0950 INTEGER I$1TFILE.CQMPFILE/41/,ALPHANUN/I4O/,LXNG ( iO),I0X/O800000000000
10960 REAL LOC (2),LTNPNT,XA PPNT .MAG
10970 C~4ARAC TER’1 TEXT(72.1O)
10930 LOGICAL PRIUP
10990 C:~ARA ZTER AK S’l,BLANK ’ l/lII /
11000 DIMENSION INPUT(5),KPOIN7 (l&1)
11010 DATA SIZE .SPACE ,LQC.ANGL!/O,1,5O,,O,.0.,O./
11020’
11030”GZT ALPHANUMERIC PLOTTING POINTS
¶1040’
11050 CALL ATTACH (540.”BLA000 0I/PLOTI’El/ALPKANUM$ ”,I.l,ISTAT ,)
11060 IF (XS?AT.EQ.IoX) GO TO 53 PRI)ST 901, I$TAT GO 70 190
11070 5 CALL RANSXZ(140,41 ,1)
I 1080’
¶1090” SKIP ASKING FOP . INST IT US ING FILE INPUT
11100’
¶ 1 1 10 IT(INFTFXL !.EQ.— 1 ) GO tO 105
1 1120 IF(!NRTTILE .jT.1,OR .INPTflLE,GT.39) 2P9712L1 151
¶ 1 130 X F (INPTFXLL e N!.COMPFILE) GO TO 10
11160’
j1150”ASX IT INSTRUCII0NS AR ! NEEDED
11160’
11170 PRINT :’INSTRUCTXOVS 7’
¶1180 READ 900.ANS
¶1190 XT (APS.NE .Y’)G O TO 11
11200’• 11210”PPIw? INSTRUCTIOIS
¶ 1220’
¶1230 PRINT 090
¶1240 PRINT 991
¶1250’
11260”OET WIDTH AND HEIGHT OF GRAPH
¶1270’
11280 11 P R T P T 2 ’ IN P U T  FRO M TILE 7’
11290 READ 900.ANs
113OQ I F ( A 5 5 S . E Q . ”N ” ) G 0 ? O  10
113 10 IF (ANS .NE .’Y ”)GOTO 11
¶ 1370  P R I N T : ’TILE N U M B E R  7’
1133Q RTADtINPTTILR
113 40 10 XF(IWPTFILE.EQ .CONPFILE )PRINT$’GPAPH SIZE IN NA 3OR GRID DIYI$1013$
¶ 1350  I r ( X N P T F I L E .ZQ , CO I I P F I L !) P R I $ T I ’ W I D T N ”
11360 READ (INPTTZLE. 119 ,EWD.1313)GK
11370 119 FOP’~AT (V)11380 IF (IN;TTXLE .ZQ.COMPTILE )PPXNTI ’NEIGNT’
11300 PTAD( IPPTFILZ ,119 ,E10u1313)GV
1 1400’
11410”GET INPUTS
11 420’
1143 0 IF (IN ?TFIIL .EQ .COMPFIL! )PR IXT $ ’Z$PUT S DE SIRED I’
11 440 Ir(INTTTXLZ ,ZQ,coIjpTILE )PPINTS
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j 1 Ie~~O& “1.T?XT,2.5IZE ,3~ SPA CING .8=LOcAT I ON ,5N A N 6LE (123 145 FOR ALL)’
11460 20 P~~~D (INpTFILE,9O2.tND 13 13)INPUT
11 470 D~ 110 1— 1 .5
111480 IWIUTI I$PUT (I)+1
11 890 Ir(IN?UTI .LT. 1 .OR .INpUTI.GT .5) GO TO 1313
¶150Q GO TO (100,50, 60,7O,6O,9O),TWPUTI
1 1510 50 IF (INPTFILZ.EQ.CQMPFIL !)PRINT;”TZXTI ”
11520 Do 35 3=1 ,10
1 1530 READ (INPTFZL!,903 ,11D 1313) (TIXT (K,J ).Ku1.72)
11540 IE$G(J) 0
11530 Do 53 K 1 ,72
11560 53 IF(TEXT(K,3).NE.BLANK ) LENG(J).K
11570 Ir (LENG(3).EQ,0) GO TO 40
11580 55 CONTINUE
11 590 GO TO MO
1 1600 60 IF(INPTTILE.EQ.COMP FTLE )PRXNTS” SIZI’
11610 RZAD (INPTTILE , I 19,EPD 1313)SIZE
11620 Go TO 40
11630 70 I?(ZNPTTILE .EQ.COMP FIL T)PRIK T $”SPA CIN 0 (Z)
11640 BEAD (INPTFILE ,119 ,11D 1313)SPACE

• 11650 GO TO 44 0
1 1660 80 IP(IWPTTILE,EQ,COMPTTLE)PR NT$”LOCATION (X .Y)’
1 1670 READ (INpTTIL !.119 ,END— 1313)LOC(1),LOC (2)
11680 Go TO 40
11690 90 I?(INPTTXLE.EQ.COMPF !LE)PPINTI’ANGLE’
¶1700 *ZAD(INPTTILE ,119 .END .1313)ANGLE
11710 40 C O N T I N U E
11770 100 IF (INPTTILE .EQ.COMPFILE )PRINT$ DO YOU WANT TO RE~ ZNTER AN T INPUTS
11730 BEAD (’NI’TTILE,900,END.1313)*NS
1174 0 I F ( A N S , Z Q . ” Y ’ ) G O  TO 185
¶1750’
11760”’BEGIX CALCULATIONS FOR PLOT
11770’
¶1780 105 SCALE’SIZTI’9999,/(60.’GV)
11790 SPAYS I4Q,’ABS (SCALE)’(l .+SPACF /lOO ,)
11600 XLOC—LOc (1)’;99;,/GH
11810 YLOC LQC(2)’9999./GV
¶1620 R OT ANGLE’3,1415927/1BO .
11830 LINPMT’O,
116 40’
j185O”~ ’AC!IYATj PL OTTER
118~~~’
¶18 70 PRINT :’ PLTL”
11880 DO 170 LXWE— 1 ,1O
¶1 890 LENGT)~.LEN G (LtNTI)
11900 Ir (LE~:G7H .EQ,O)GO TO 180119 10 K A I I I ’ N T O,
11920 Do 160 XN— 1 ,LT.NGTN
11930’
11940”GET CHARACTER TO BE PLOTTED
11950’
11 960 KAR .FLD (0,9,TEXT(KN.LINZ))
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11970 Ir(KA*,EQ .32) GO TO 150
¶19 80 IF (XAR,LT .33.0R ,KAR .GT,126) 69 TO 160
1 1990 X A R = K A R — 3 1
¶2000 REA D (A L PRAN UM KA P )KPO NT
¶2010 PENUP..TRUZ,
12020 WX XPOINT (I)’2
12030 DO 180 K0R 2.NK ,2
12040 I T ( K P 3 I N T ( K O R ) . N t , ( e I) ) 6 0  TO 1~~12050 RENDP .TRUE.
12060 GO TO 140
12070’
12O80”SCALE POINT COORDINATES
1 2090’
12100 110 X=?LOAT (KPOINT(KO$)I’ABS (SCAL !)4KARPNT
¶2 110 TZFLOA T (KPOINT(K0R+1))’S CALE+LENPNT
12120 M AG— S~ RT (X’X4f’Y)
12130 X?(IIAG .EQ .0,)X—1.
12140 PIR ATAN2 (T,X)
12150 ANG D I R + R Q T
¶2160 Ifl—MA3’COS (ANG) ’OV,’Gfl.XLOC
12170 IV—MA ;’SIN (AN G )+ILOC
12180 IF(IH.GT•9999,OR.IH.LT.O)GO TO 165
121 90 Ip ( I V .GT, 999 9 .OR . Iy , L 7 . O ) G O  TØ 165
¶2200’
122 10”PLOT POI N T
12220’
12230 1T (PEPUP)GO TO 120
12240 PRINT 904 .ZR.IV
12230 GO TO 130
12260 120 PRINT 9O5,Ifl.I~
12279 130 P E N U P — ,PALS E.
12280 140 CONTINUE
12290’
12300”INCR!MEVT CHARACTER POINTER
12310’
12320 150 KARPIIT .KARPNT,SPATS
12330 160 CONTINUE
12340’
12350~ ”XNCREMENT LINE POINTER
12360’

• 12370 165 LI$PNT—LI$PNT—90.’SCALE
12380 170 CONTINUE
12390’
12400”DEACTIYATE PLOTTER
12410’
12420 180 PRINT s’ PET?”

- ‘ 12430 XF(ZNRTTILE.!Q,—1) GO TO 190
12440’
1214S0”ASK If MORE IN PUTS AR E DESIRED
12460’
12470 I F ( IN T T F I L E , E Q . C O M P F I L Z ) P R I N T I ’ P ! O R E ”
12480 READ (INPTTILE .900,END— 1313UN1
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12490 IF (ANS,II E.’y’)Go TO 190
12500’
12510”GET MORE INPUTS
12520’
12530 185 IT (INPTTZLE.EQ.COMPFILE)P?INT ’INPUTS DESIRED (12345)’
12540 60 70 20
12550’
¶2560”CLOsE DOWN
12570’
12580 1313 PRINT :”LABEL PRO GRA M ABORTED—IMPROPER USE OF FILE INPUT’
12590 190 CALL DETACH (40 .IST AT,)
12600 RETURN
12610 900 TORMA T(A 1)
12620 901 TORMAT(IOX .”PLTT’/” UNA BLE TO ACCESS TILE AIPHANUM . STATUS ‘.012)
¶2 6 30 902 F O I M A T ( S I I )
12640 903 P0~ MAT (72 A 1 )
12650 904 FORMAT (1OX ,14,1X,114)
12660 905 T0*MAT(1OX.14,1X,14.1 N )
12670 990 F0RMAT(
126 801” OLA BE L G E N E R A T E S  ALPHANU ME RICS ON HP MODEL 7200A/7202A
12690 1 G R A P H I C  P L O T T E R , ” , /,
12700& OToU WILL BE ASKE D TO! T N P U T $ ; ” ,/ .
127101’OI T E X r , 2 SI Z E .3 a S PA C I $ G .I4 L O C A T I O N .5 .A N G L E ( 1 2 3 8 5  FOR A L L )  I ’,,.
f27204’OANY COMBINATI ON OF THE FIVE N UMBE R S M A T B! USED, ”,/,
127301’ SUCH AS 14 FOR TEXT AND LOCATION ONLY, ./,
127401”OTEXT IS TEE TEXT YOU WISH PRINTED. UP TO 72 CHARAC TERS PER LZ N E ,’./,
127501” A REQUEST FOR NOR! INPUT IS GENERATED A F T E R  E A C H  L I N E  ZWT R T ,’,/ .
127601’ TO TERMINATE REQUESTS FOR MORE INPUT. ENTER A BLANK LI$!,”,/,
¶27701’ UP 70 10 LINES MAT 8E ENTERED AT A TIM!,”)
12780 991 FOBMAT (
1279O1 0S1ZE IS THE HEIGHT OF EACH LETTER ZN MA JOR GRID DIVISIOJS.’./.
126001” SIZE IS SET AT 0.1 IF YOU DO NOT CHAN GE ZT,’,/,
128108”OSPACING IS THE SPACE BETWEEN LETTERS XI % OF A LETTER’,/,
¶26201’ WIDTH , LETTER WIDTH IS 2/3 0? LETTER HEIGHT, S P A C I N G  15’.,.
128301’ SET AT SQ IF YOU DO NOT CHANGE It.’./,
12840&”0LOCATION IS TX! POSITION ON THE GRAPH IN MAJOR GRID ,/,
126501” DIVISIONS, MEASURED PROM THE LOWER LEFT OF THE GRAPH , TWO’,/,
128601’ NUM ERS AR! REQUIRED. FIRST THE HORIZONTAL POSITION , THEN’,/.
125701’ TnE VERTICAL POSITION . LOCATION is SET AT 0,0 IT YOU DO NOT’./.
128801” CHANGE IT.’,/,
128901’OAWGLL IS THE A N G L E  IN D E G R E E S  F R O M  TX! HORIZONTAL, A IGLE ”,/.
129008’ IS 3!? AT 0 IF Y OU DO NOT C H A N C E  I7, ’~~/,
12910& OPA*t.NETE*S ARE NOT RESET AUTOMATIC ALLY , THEY WILL RETAXN” ,/,
129201” THE LAST VALUE INPUT.”,//,”O” )
13939 E~ D
12949$ OMAN TSFUTL
12950 LBL TSTI’TLOO. SERIES 6000 755 FORTRAN UTILITY PACKA GE
12960 TTL YSFUTE, SERIES 6000 TSS FORTRA N UTILITY P7,CKAGI
12970 TTLS SD!. 4,0 - —

12980 PM C ON
12990 EDXT P ON
13000 DETRIL OFF
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13010 RET L W R S M .ON
13020 RETINA ON
13030 LOON ,G3TSM DEF INE TSS SYSTEM MACROS
13040 P~:C OFT
I3OSQTRA BOOL 710200 TRA OP CODE
130605Tr?F M A C R O  R E G I S T E R . L O C A T X O N $
13070 IDBP #2
¶3080 5Th #2.1 STUFF IT)
13090
13100 ENDM STUFF THAT WAS SIMPLE, VASN T IT?
13110 ,PZER. NULL TflIS IS THE ORIGIN FOR THIS P R O G R A M
13120 BCI 1,740621 V ERSI ON DAT E
¶3130 DATE ASSEMBLY DATE
13 14Q •S SD ~ j  DEFINE D R Y .  E Q U I V A L E N C E S
13150 REM
13160 REM
13179 R EM TflIS UTILITY P A C K A G E  Is D E S I G N E D  TO BE USED AS
13180 PEN A SUBR ~ U TXN E BY TS3 FORTRAN PROGRA M S , IT PERFORM S
13190 REM RISCZL~.ANEOU3 W OR THWHI LE (?) FUNCTIONS WN ICX ARE
13200 REM DITFICDLT OR IMPOSSIBLE TO PULL OP T WITHOUT THE
¶3210 REM AID OF SUCH A SUBROUTINE , THERE AR ! EIGHT EN TRY
13220 REM POINTS TO THIS ROUTINE, THE CHARACTERISTICS 0?
13230 REM WHICH AR E DESCR IBED BELOW —.
13240 REM
13250 PEN CALL TLORRH(TLAG )
13269 R EM
13270 REM W H E R E  FLAG IS A LOGICA L V A R I A B L E , WILL ALLOW
~ 328 O REM RECOVERY FRO M B REA K S D U RIN G E X E C U T I O N ,  W$ EN
13290 REM TLG RR K IS CALLED. FLAG WILY . BE SET TO THE LOGICAL
13300 REM VALUE ,TALS !.) IF A BREAK O C C U R S  3U3S~~QU !NTL Y,
¶33 10 REM IT ~‘ILL 5! IGNORED AlS O ZXtCUTIOSI CONTINUED, BUT
13320 REM THE LOGICAL VARIABLE FLAG W ILL BE SET TO ,TRUZ,
13330 REM TO INDICATE RECOGNITION OF A BREAK. THIS FLAG NAT
13340 REM BE TESTED BY TM! C A L L I N G  R O U T I N E  AT ANT TIME ,
13359 REPS AND AN! APPROPR IATE ACTION TAXER. TO PROTECT
13360 REM TM! USER AGA IN ST INFIN ITE LOOPS, HOWEVE R , B REAKS
13370 REM AR ! COUNTED AS THE ! AR ! *EC E IV E D 3 IT TWENTY OR N OR!
13380 REM BREAK ! ARE RECOGNIZED, EXECUTION IS TEMPORARILY
13399 REM SUSPENDED AND THE FOLLOWING MESSAGE APPEARS
13400 REM
13 4 19 REM ‘BREAK: STOP OR CON TINUE?
¶3420 REM
13430 RE M AT THI S P O I N T  THE USER MAY ENTER AN Y OF THREE
13444Q REM IE&PONSTS$
13450 REM
13460 R E M  I WILL IMMEDIATELY TERMINATE THE PROGRAM
13470 REM A WILL TERMINATE THE PROGRAM WITH A D!L *50!?
13480 REM C V1LL RE SET C O U N T E R S  A~~~ CONTI N UE EXE CUT ION
13490 *ZN
13500 lESS NOTE: THE D RL ABORT ALLOWS !‘UMPIIO TX! SUBS YSTEM
135 1Q REM TO A TILE FOR DEBUGGING PURPOSES ,
13520 RE PS

1 
__________ 

______________  
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13530 REM CALL ERKOFF
135~ O REM
13550 B EN C A L L I N G  TH IS  E N T R Y  POINT N U L L I F I E S  THE EFF E CTS OF A
13560 PREVIOUS CALL TO FLGBRX ,
¶3570 REM
135~ O REM CALL KETO?
13590 RE M
13600 REM CALLING THIS ENTRY POINT WILL FORCE ANT OUTPUT
13610 REM ACCUMULATED BY THE SUBSYSTEM TO B! OUTPUT, THI S
13620 REM IS OF SIGHXF ICArCZ WHE rEVER SMALL AMOU NTS O~ OUTPUT
13630 R E M  ARE BEING GENERATED , WITH EXTENDED PROCESSING
13640 REM INTRPV!NING$ It THIS TUNCTION IS NOT USED IN
13650 REM SUCH A CASE, THE OUTPUT WILL NOT R E PRINTED UNTIL
13660 REP S THE EXECUIIVE S BUFFER TILLS, OR INPUT IS REQUESTED,
13670 REM E I T H E R  OF W H I C H  MIGHT NOT OCCUR FOR A LONG TINE.
13680 BEN
13690 REM CALL KEY !N(BUTF,N )
13700 REM
13710 R E P ! THI S E NT R Y FO INT A LLO W S THE USER TO RETR I E VE THE LAST
13720 REM LINE OF INPUT SO LONG AS I? REMAINS AVAILA RL !,
13730 REM THUS IT EFFECTIVELY FUNCTION S AS A BACKSPACE COMMAND
¶3740 RE M TOE THE TELETYPE . THE INPUT IS PLACED IN TH~
13750 REM ARRAY, BUFF . IN 21A 4 FORMAT. N IS AN INTE GER V AR IABLE
13760 R E M  INTO W H I C H  W I L L  BE P L A C E D  TH E NUM8E~ 0? CHARACTERS137~ O REM TRAN SMITTED, NOTE THAT N NA Y BE ZERO. INDICATING THAT
13780 REM THE DATA IS NO LONGER AVA ILABLE DUE TO INTERVENING
13790 RE!! OUTPUT , THE DA TA PLACED IN BUFF IS NOT EDITED OR BLAN K
13800 REM TILLED IN A N T W AY . AN D WILL INCLUDE A CARR IA G E RETURN
13810 REM CHARACT ER AT THE END C? THE LINE . N INCLUDES TM!
13520 R E M C A R R I A G E  RETURN .
13830 R E M
138 40 PEN CALL CALL TS( SSWAMZ .LIN !,WCHA I )
13850 REM
13860 RE PS THIS ENTRY POINT ALLOWS TIl E USER TO P L A C E  DATA IN THE
13870 PEN XII BU FFER . OR CALL A N OTHER TSS SUB SY STEM , OR
13880 REM BOTH . IF A SUBSYSTEM IS To BE CALLED . THE TXRST
13590 BEN FOUR CHARACTERS CF THE SUBS TSTE M HA rE SHOULD
13900 REP! BE PLACED IN TX~. ASCII VA R IABLE, SSFANE . IT
139 10 REM SSNAMN CONTAINS ALL BLANK S OP. IS AN INTEGER ZERO. THE
13920 REPS SUBSYSTEM CALL WILL 8! BYPASSED . IF DATA 1$ TO BE
13930 REM PLACED IN TN! KIN BUTTE !. THE COUNT OF C H A R A C T E R S  TO
¶ 39 4 0 REM BE M OVED SHOULD SE PLACED IN THE X N T L G E P .  VARIABLE
13950 PEN NC HAR , AN D THE k~ CII AR PAT~ LINE, SHOULD CONTAIN
13960 REM TX! DATA TO SE PLACED IN TI:! BUTTER, IN 2 1 A4 FO R MAT ,
13970 BEN UP To 81 CHA RA CTEP.5 MA T 5! I’LACEC IN THE BUFFER IN THIS
¶3980 REM MANN ER. I? N CI4~. P IS ZERO, THIS FUN CTION WILL BE
13990 REM BYPA SSED. A S AN EXAMPLE or USA GE OF THIS FUNCTION ,
14000 REP! ASSUME THE ~ZER WISHES TO OBTAIN THE STATUS OF A
140 10 REM PATCH JOB WITH THE SNUMB , 123~ T. THE COMMAND AT
14020 REM STSTEM LEVEL WOULD !s: JITS 12347<05> ,
14030 REM THIS M AY B! ACC OM PLIS H ED B Y T H E  TSS F O R T R A N  P R O G R A M
14040 REM BY PLACING THE S U B S Y S T E M  N A N E ( J S ! S )  ZN 551AM! ,
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14050 REM PLACING TM! COMF.AND (JSTS 1234T (CR>) IN LINE,
14060 REM AND THE CHA PAC T’B COUNT II ) IN NCHAR , THE
14070 REM JSTS SUBS YST EM IS THEN CALLED TO p~ opuCE THE JOR
¶4080 REM STATUS MES SAGE ,
¶4090 REM
¶4100 REM CALL ULA SCI (ARRAY 1CPQ$.NCSSA R,L)
14110 RE!!
14120 REM THIS ENTRY POINT IS USED TO FORCE ASCII DATA XX AN
14 130 REM ARRAY TO UPPER CASE OR LOWER CASE ASCI I CODE . THIS
14140 REM IS OCCASIONALLY USEFUL . IN A SM UCH AS MOST TELETYPES
14150 RE!! TRANSMIT ONLY UPPER C A S E , A N D  C E R T A I N  P IECES
14160 REPS OF SOFTWARE (TSS FORTRAN, FOR EXAMPLE) RECOGNIZE
1417Q REM ONLY U PPE R CASE ASCI I, WHEREAS LOWER CASE IS
14180 REM SOMEWHAT EASIER TO WORK WITH AND HENCE IS REQUIRED
14190 REM IT OTHER TIMESHARIN G SO?TWARE . ULASCI WILL
14200 REP! TRANSLITERATE EITHER WAY , THE DATA I!’ THE A SCII ARRAY ,
142 10 RE!! ARRAY , IS ACTED UPON , STARTING AT CHARACTER POSITION
14220 REM CPOS (INTEGER), FOR NCHAR CHARACTERS , I? L IS EVEN ,
14230 REM THE DATA WILL 3! FORCED UPPER CA SEJ IF L IS ODD,
14240 lEN IT W ILL St F O R C E D  L O W E R  CASE.
14250 ~EM NOTE: THE CHA RAC TER POSITION , CPOS, IS
14260 REM NANDLED IN THE SAPS! WAY AS IN THE STANDARD TSS
1 4270 REM SUBROUTINE S. GETIC . PU T#C , AND MOVE R S ,
14280 REM
14290 REM CALL BCDA SC(FROP!.IPOS,TO ,JPO S,NCNA R ,FLLL)
14300 PEN CALL ASCBCD (TROM,IPCS,T0 .JPOS ,NCXAR ,?XLj)
¶4310. PEN
14320 REM THESE TWO ROUTINES FUNCTION AS A MO V ER S WITH
14330 REM TRANSLITERATION AS INDICATED. IPOS AND J~ O$
j434Q BEN ARE STARTIN G CHA RACTER POSITIONS IN FROM AND TO.
14350 REM RESPECTIVELY, BEAR IN MIND THAT T N T - B E  ARE 4 ASCII
¶4360 REM CHARACT ERS PER W ORD , AND 6 RCD CHARACTERS PER WORD ,
14370 REM TILL 15 A BLANK TILL CONTROL. IF THE INTEGER VA PIA RLE
14380 RE PS TILL IS ZERO, THE A R R A Y , TO~ IS NOT BLANK .TXLLEDa
1~390 ~E$ IT TILL IS NONZERO, THE LAST RECEIVI$G WORD OF Till
14400 R EM ARR AY WILL B! B LA N K—F ILLE D ,
14410 TTL$ FLCB RK
14~ 20 REM
14430 RE PS FLGBRK IOUTINZ .—SET ~R !AK RECOVERY
14440 REM
114 450FLG3!K SAVE PET MA R Y ENTRY POINT
14460 INNIR OX INHIBIT BREAK PROCESSING
14470 !AA BRKP,S GET A D D R E S S  OF B R E A K  *TN ,
14480 OPA TRA ,DL MAKE A TRA OUT OF IT
14490 STA 13 STORE IN BREAK VECTOR
14500 LDQ •02000,DU LOAD BIT 7
145 10 DRL SETSWM AND SET SNI?Cfl WORD

• 14520 EAA 2.1* GET LOC OF LOG . VA R ,
14530 STA FLAG .$ STORE XX POINTER WORp
1~540 STE TLAG .$~ Z E R O  T H E  C A L L I N G  Y A R I A I L E
14550 RETURN FLOIRK AND RETURN 70 CALLER
14560 TTL$ NPKO?T 
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145~ Q R E PS
14580 REM BRE OFF ROV T INEw RESE T BREAK RE COVERY
14590 RE!!
I4600BRKO?F SAVE ENTRY TO TURN OFT BREAK RECOVERY
¶4610 LDQ •02000,DU GET A BIT
14620 DEL PSTSWM RESET SWITCH WORD
14630 STE 13 ZERO VECTOR
14640 STE FLAG ,$ AND FLAG WORD
14650 INHIR OTT ALL THRU MESSING WITH BREAK PROC ,
14660 RE TURN RR KQTF A N D  R E T U R N
14670 TTLS KZYOT
155!Q 1!!!
14690 REM NETOT ROUTINE——FLUSH TTY OUTPUT BUFFER
j47~ J REP S
I471OKEYOT SAVE NOTION ENTRY
14720 EAA MSG •S FIND A P U B O U T
q413Q ORA 64+32+3,DL OH! CMLI IN 90$ 03
14740 STA BUF,$ STORE II SCRATCH
¶4750 EAA BUT,$ FoP!! BRIVER TALLY
14760 ORA 64,DL ONE TALLY ONLY
14770 STA TALLY ,$ SAVE
14780 !AA TALLY ,$ LQC OF DRIVER T A L L Y
1479Q STA 2,IC TQ URL SEQUENCE
14800 DRL NOTION FLUSH TSS SUFFER
14810 ZERO
14620 RETURN XEYOT AND RETURN
14830 TTLS KEYXI
14840 REM
1485Q REPS KEYIN ROUTINE ..RETRI!VE LA ST TTY INPUT
14860 RE M
1 4870KE11W SAV E ENTRY TO RETRIEVE LAST LINE
14880 EAA 2,1* GET LOC OF BUTTER
¶4890 !AQ 3,1’ AND COUNT WORD
14900 AR t 18 SHIFT THEN
14910 LLS 1$ INTO A SINGLE WORD
14920 EAQ STAT ,$ SCRATCH
14930 ESTAQ 2,IC APD STOP! IN SEQUENC E
14940 ORL KIN GET THE LINE
14950 ZERO
14960 ZERO
14970 R E T U R N  K E T I N  A N D R E T U R N  TO C A L L E R
14950 TTLS CALLTS
14990 REM
15000 R E M CA L L T S *O U T I N E ~ — C A L L  7SS S U B S Y S T E M
15010 REM
ISO200ALLTS SAVE ENTRY TO PSEUDO 6 CALLSS
15030 iDA 2 ,1’ GE T S U B S Y S T E M  N A M E
15040 QRA A B L N K , $  F O R C E  L O W E R  C A S E
15050 STA SSNAME .S STORE IN CALLSS ARG WORD
15060 iDA 4 , 1’ GET P OF CHARACTERS TO PSEUDO
15070 TEE CALTS ,I ZERO , D O N T B O T H E R
15080 ALS 6 SHIFT TO TALLI POSITION
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15090 ~YA — 1 ,DL DROP E I T IA CRUD
jSIOQ CEPA 82 64,DL IS IT GUATIR THU 81?
1511Q TM! 2,IC P0. 0. K,
l512Q LDA 81~ 64,DL FoNd COUNT TO Si CHAI $
j513Q ORA 32.DL MA KE IT A TALL!3
151*49 PT A TA LL T ,$ STORE Xl TALL ! SCRATCH
15150 EAXO 3.1* FIND DATA ADDRESS
15160 STXO TALLY.$ AND PLUG INTO TALL !
15170 ZAk TALL!,$ THE TALL ! IS HERE , • •
15180 EAQ STAT,$ DUMMY STATUS VOID
15190 AlL 18 PU? BOTH
15200 LLS 18 IN 0$! WORD
1521Q PTA 2,IC AND STORY IN SEQ.
15220 DRL PSEUDO pz*~~oRn PSEUDO
15230 ZERO
I524OCALTS LDA SSN&nE ,* SlAB 33 J A NE AGA IP
15250 CMPA AU.$K .$ W A S IT BLANK AND/O P ZERO?
15260 TEE CLTX,$ YES, Dor l DO CALLSS
45279 LDO 0,DU GET A $!RO
1528* DRL SITSW$ SE! WHAT TUE SWITCH WORD SAYS
15290 APQ •02000.DU ON LY I P T E R E S T E D  IN B R E A K  lIT
j5300 STO iur.s SAVE 10$ LATER RESTORE
¶5310 ?ZX 2•~ C 17 ZERO, DOP T BOTHER I X SZTTXfl IT
15320 DRL RSTS W E BUT IF NONZERO.  ,

15330 DRL CALLSI ALL RE AD!, PUSH TO $3
4534951JAfl$ ZERO
15350 LDQ PUF,$ WE’RE BACK , RETRIEVE II?
15360 TEE 2 ,IC Ip Z E R O ,  DON~ T SE T
15370. Dl!. SETSWX NONZER O. MUST RESTORE lIT
IS3BOCLTX RF?URW CALLT$ EXIT TO CALLER
15390 lTLS ULASCI
15409 REM
154 19 R E M UL AI C !  R OU TXI P . —? O R C E UPPER /L OWER CA SE ASCII
15429 REM
IS43OULASCI PAVE UPPER/LOWER CASE ASCII ROUT I NE
154*40 L DQ 3,1* GET S T A R T I N G  C H A R A C T E R  J U MNER
15*450 PRO 1,0!, HIS I IS OUR 0
15*4 60 DXV Ie~~DL II CHARS PER WORD
j 5M 7Q AL S IS PLACE C H A R  P03 IN LOVER
15*490 !,LR 18 ApD WORD OFFSET IN UPPER
15490 ADO 32,DL MAKE TA LLYB
15500 PrO TALLI , $  Ap D S T O R E  IN S C R A T C H
15510. !,DA *4 ,1* GET CHARACTER COUP!
15520 AL S 6 3)11??
15530 APA •1.DL REMOVE CRUD AGAIN
155~ 9 Ask TA&LY,$ ADD TO TUE CONFUSION
15550 PAA 2,1* GET DATA LOC
15560 ASA TA L L !,$  C O M P O U N D  I NTEREST
15570 E A XO T ALLY ,S GET ADDRESS 0? OUR TALLY
15580 STUFF X O .( T 1 . T 2 . T 3 , T l 4 )
15590 L XL O 5, i~ G R A B  D/L F L A G
15600 LDQ LIMZT$.2,l ASSUME UPPER
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156 10 AUXO i,DU UNLE SS ~E FIND OUT OTHERWISE
15620 TEE 2,XC HO W ABOUT THAT?
15630 IDO LXMXTS.3.$ OH, WELL.
15640 EAXI LIMXTS,$ ADDRESS OF OTHER LIMITS
15650 5TX I 1,IC ST O R E
15660 LD A .O LOAD LOW LIMIT TO BE ALTERED
15670T 1 CWL •~~ CI G!T A CHARAC TER. I S  IT?
15680 TUE 6,IC NOPE , L E A V E  IT ALONE
1569QT2 iDA •~~1CI A H A )  G R A S  HZ? ~
15700 ERA •0140.DL Z A P I  IF YOU W E R E 1 YOU A R E N ’ T  WOW ,
1571073 P TA •,SC STORE RACK WHERE IT CA ME 7R O M
45720 TTF —6,IC MORE To GO?
15730 TRA 3,IC ALL DONE , E X IT
157*4074 I1OP •,SC ADVAN CE TALL!
15750 TTF —S.Ic MORE?
¶5760 R E T U R N  ULASCI THIS NAT OUT
15770 TTLS BCDASC— .ASCBCD
15700 REM
15”0 RE M B C D A SC / A sC I C D  R O U T I N E S
15800 REM
ISB1ORCoAS C SAVE 2,7 BCD TO AsCII 2RANSLITERATOS
45820 EAX2 X PARAM ,$ GET POIRTEP S TO PARAMETERS
45839 TSX7 XIJXT,S AJD GO INITIALIZE
458*40 RETURN BCDASC DQNE , EXIT
I5S5OA SCBCD PAVE 2,7 ASCII TO BCD ENTRY
15860 ZAX2 XPARA N +S.$ $EEDEO DATA
13870 TSX7 11111.5 INITIALIZE
15800 RETUSs ASCR D AL ;. DONE
15890 EJECT
IS900XINXT EAXO RUF ,S L OA D T A L L Y  ADDRESS
45910 3710 51 ,5 STORE
15920 EAXO 1,0 STORE TALLY ADDRESS
15930 STUFF Z0.(S5,S’~ STUFF IT TOO
15940 I.XLO 4 ,2 CL? $ CII / WD IN CODE WE’RE GOING TO
¶5950 $710 32,5 STORE I N DIVIDE
15960 LILO 5.2 T H IS Is W H A T  A B L A N K  LOOKS LI E !
15970 $710 $6.0 STORE IT TOO
15959 SA XO 6,2 POINTER TO ILIT TABLE POINTER
j59’Q $TXO $3.1 STORE I~
16000 LAXO 7,2  A U D THE P TR TO SHIFT TAB lE PTJ
46010 ITXO $4.8 DITTO
46020 EAA ICDTAB ,$ ADDRESS OP XLIT TABLES, BCDASC
16030 XAQ SflT?B~ $ AUD BCDASC SHIFT TABLE
160*40 STAQ ZPARAII.6,$ STORE INDIRECT WORD
16050 E A A ASCTA I,$ ADDRESS OF ASCBCD XLIT TABLE
16060 !AQ SHTTA .$ AN D S’4IFT TABLE
¶5 070 51*9 XPAPAM.11I ,$ TO ITS INDIRECT WORD
16080 IDQ 3,I~ G~ ? CHA RACT ER POSITION
160 0 $RQ 1,DL CORRECT
4 6100 DIV 0,2 D I V I D E  IT B CII / ND
4 6 1 10 AL S 1$ SUIT!
16129 ) L R  18 TO TALLY F O R M A T
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16130 ADO 1,2 ADD CONDITIONAL TA LLY B
16140 ITO l*I7,$ STORE
16150 EAA 2,1* LOAD DATA ADDRESS
16160 ASA BUF ,$ PjA CE IN TALL!
161’Q !,DQ 5,I~ BUILD OTHER TALL! BY SIMILAR PROCESS
16180 300 1,DL
16190 DIV 2,2
16200 ALS 1$
16219 ILl 18
16220 ADO 3,2
16230 $IQ SUT+i.$ STORE
162*40 ZAA 4,I~16250 A$~. 8137+1,5 STORE ADDRESS
16260 iDA 6,1* GET C H A R A C T E R  COUI T
16270 A LS 6 SKIr T
16289 k W h  — 1 ,DI. DROP G A R B A G E
16299 OR SA GUT+1,$ P L A C E  II TALL!
1630031 LDQ •~ .3C GET A CHARACTER.
1631032 PIT •*.Dj WHERE IS IT?
¶6320S3 LDQ “.*QL LOAD COPI WORD
16339S$ EEC •~ ,‘AL MOVE TO LOWER CHAR POS
1634055 STQ •~ .SC STORE
16359 TTF —5,IC CONTINUE
16360 PEW 7,1* DOES Ill WAIT BLANK FILL?
16370 TIE 0,7 10. RETURN
1635056 Ilk ~.DL YES, GET A BLANK
16390 LDQ 7,DL A $D A MASK .
16’eOO CANQ BIJ?41 ,S IS THE WORD TILLED?
16410 TIE 0,7 YES, GUI?
1642057 STA **.SC NO. STORE BLARE
16430 TRA ~3.IC CONTINUR
16449 Ti’LS BREAK PIOCESSING
16450 REM
16460 REM B R E A K  P*OC !SSOR~ .tLGB%K
16470 REM
16400 I N H I B  ON B REAK PR OC E SSING MUS T It INHIRITID
16*4903R1c7 STA SVA ,$ SAVE AR
16509 iDA 1,DV GE? A ,TIU!.
16510 STA FLAG,$~ STORE IN FLAG VAR
16520 AoS CW?,$ COUNT THIS BREAK
16530 lpL QVER,$ 00151)! MAY01 W E D  BETTER ASK,
16540 EAA BRKP,$ RESET BREAK VECTOR
16550 ORA TRA,DL WITH A TRA
16569 STA 13
16570 LDA SVA,8 RETRIEVE A R
16500 RET 12 AND CONTINUE
¶65700VE* IDA SVA ,$ RETRIEVE AR
16600 SR!G REGS,$ MOVE REGISTERS TO A SAFE PLACE
16610 IDA 12 ALSO SATE IC4I FOR A POSSIBLE RU
46620 ira REGS+? .S ( D O I I ’ T  REALL Y NEED THE TIMER *EqZ$TSR
16630AGA1W E J A  O , Z C  RESET BREAK VECTOR lIEU
166*40 ORA TRA ,DL TO PRE VPHT DISASTERS
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16650 STA 13 IN TN! EVENT OF RECURSIVE BREAKS
16660 EAA MSG ,S LOC 07 A HESSA GE
¶667* CIA 30*61e432,DL MAHUFACT URE A TALLY
16680 STA TALLT+2,$ STORE IN SCRATCH
¶6690 E~ A TALLY +2,$ AND A TALLY
16700 0RA 64,DL TUE POINTS TO THE TALLY
16710 STA TALLT+1,$ II THE PREVIOUS WORD
16729 EAA TALLY+1,$ AID YET ANOTHER POINTIR
16730 $TA 2.IC STOP! II KOUTI
167*40 0*!. KOUTU WRITE MESSAGE
16750 ZERO
16769 EAA BUTI2.$ ADDRESS OF INPUT BUFFER
16770 EAQ TALLT+1,S SCRATCH
16780 A lL 18 COMBINE
16790 &LS 18
16800 lAO $TAT .$ MORE SCRATCH
¶6810 157*9 2,IC STORE IN CALL
16020 OR!. KIN RETRIETI INPUT
16039 ZERO
168~ 0 UPO
16859 PEN TALL !+1,$ W AS TRUE AVY ? (THEPI SHOULD BE)
16060 TEE A GAII,$ NUN?
16870 iDA IUF +2,$ GET FIRST VO ID OF INpUT
16,80 AlL 27 ISOLATE FIRST CHARACTE R
16890 ORA •O4O.DL FORCE LOWU CASE
16900 CIlIA •0163,DL IS IT AN 3?
16910 UI 2,10 NO
16929 OIL RETURN SCREE EE IECNIUI!
16930 CMPA .OlIi l ,DL HQW A BOUTAIA ?
16940 TN Z 2,XC STILL NO
16950 OIL ABORT I0000000N)!III
¶6960 CHU •0143,DL LAST CHANCE——IS IT A C?
16970 TIE AGAIN .$ IT’S YOUR MONEY, NOT MINE,
16950 LCA 2O.DL GET A —20
16990 I?A CNT,$ RESTORE COUNT
¶7000 ZAA BRXP,* BUELD A EPA
17010 ORA TRA ,DL TO TM! ORIGINAL BREAK RODTIU
17020 STA 13 AND STOP! XI VECTOR
17030 LREG REG$ . S GRAB IUIST$RS
170*0 II? 1105.7.5 A~ D RETURN
17050 INHIB OFF ALL THROUGH WITH THE HEAVY STUFF
17060 TflS STORAGE 4 CONSTANTS
17079 REM
17090 REM STORAGE £ CONSTANTS SECTION
¶7090 REM
I7IOOZPARAIIED TC 6,0,4,32.4,32,0,0
¶7119 DEC *4,32,6,0,6,16,0,0
171~ OSflpTA ORL 5~6 A$CBCD SHIFT TABLE
¶7130 M’S
17149 OR !. 3’6
17150 OiL 2’S
17169 OiL 1*6

____ 
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17170 NOP 0,013
17180SMTT5 QRL 3’9 BCD A SC SHIF T TABLE
17190 OIL 2’9
17200 OIL 1*9
172 10 NO? 0.013
1722 0AS CTA 5 BSS S
17230 SCI 9,00 I I $XA’U’..—,/O123456789:;<.>?.ABCDXFSKZJXLIIN0PQRI
17240 DCI 8,TUVVXYZt ~~*\OABCbEFGHIJKLNUOPQfl$TUVWX1ZQOOQO
I72SOICDTAB AScII 13.01231156789(i0!)? AICDEPG$IL.3((”JXLM$OPQR—1’)J +/ST
17260 ASCII 3,UV WXYZ\,%.”I
17270FLAG ZERO POINTER TO TLOBRX FLAG
I7280STAT BSS 1 DU 1INT STATUS WORD
17290A1L$K ASCII 1, ONE WORD 0? ASCII BLANKS
I7300TALLY DSS 3 SCRATCH FOR TALLIES
l73 103UF IsS 23 INPUT LINE BUFFER £ SCRATCH
17320LI1qITS DC? 1141, 101,172,132
17330CIT DEC .20 HAX BREAK COUNT
173*4OIISG OCT 015012012177 $SG——COUHT EXCEEDED
17350 UA SCI 7,’BREAX: STOP OR CONTINUE?
17360UGS BOSS S BREAK REGISTER SAFE—STORE
¶7370SV EQU PE GS
1730* ORG REGS RACK UP TO RU STORE AREA
¶7390 $Yl1DEp SAVE ADD SAY! ENTRY POINT
I 7 M OO SAVE 1,00 ‘3HOH~.DL LOAD SAVE PILl COD E
174 1Q MHZ GESAVI AND SAVE US
17420 PCI 1.YSFUTL GEPAVE NAME
17430 ZERO .PZEI,,, PLST.— ,PZER* SIZE 6 LENGTH
47849 ZERO FLGDRK AN ENTRY POINT, 7!) GRINS
¶7450 lINE GEFINI YE’ SE SATED~ SO STOP ALREADY
17*60 EIGHT GET US BACK TO THE END OF RZ ~ S
17*470 I!T
17400 ERLE
17490 ,RLS?, N ULL
¶7509 END
175101 ‘INAP PACE
17529 LBL PJCK0000, PACK. UNPACK . MOVE 6000 TORT BCD/ASCIX
17530 Tfl PACK. UNPACK, HOVE lCD/ASCII STRINGS 6009 FORTRAN
17540 T?LS
17550 EDIT? ON
17560 S Y N V E T  PACE
17570 SY N DEF U N P A C K
17580 SYMOEF HOVE
17590 PCI 1.7*0926 VERSION DAT !
17600 DATE ASSIMILT DATE
17610lI0y1 3?X1 ,E,L., $AVE Xl
17620 $71 .B,L,, Ap D INDICAT ORS FOR RET URN
¶7630 S?X7 RET+ 1 SAVE 17 FOR CALLER
¶7649 1AX7 MV SET LOC OF MOVE TABLE
17650 TRA ‘+10 E NT ER COMMON PROCEDURE
17660pACK 5711 .E,L., SAVE Xl
17670 STI ,E ,j,, A~ D XNDICATOPS17689 $717 RET+1 AN D x7
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17690 EAX7 PE GET LOC 0? PACK TABLE
17700 TRA ‘.5 00 To CONMON PROCEDURE
I77IQUNpACK $711 .E,L., SATE REGISTERS
17720 $11
17730 $TX7 RET+1
¶77*40 EAX7 UPE GE? LOC OF UNPACK TABLE
¶7750 STX$ RET SAVE ANOTHER REGISTER
47760 EAA 2,1* CHICK OUT FIRST AIGUMENT
17770 EU ‘+9 II I? NULL?
17780 SEN 3,1* IT IS, CHECK SECOND ARGUMENT
17790 TEE ‘+41 ~S I? NONZERO?17000 ILlS ASC IT IS. SET NODE TO ASCII

• 17810 STX6 IS
17029 TRA lET AND RETURN
17030 EAX6 BCD SECOND ARO IS ZERO, SET MODE lCD
17640 1716 X6
17950 ERA RET RETUR N
17660 LDX6 IS FIRST AU IS ROT PULL • GET MODE
17870 EAA 2,1* SE? LOC OF ~FR 0M AREA
17690 $TA TAIl PLACE ADDRESS IN TALLY WORD
17890 EAA Ie,1. GET LCC OF T0 AREA
17900 STA TAL? PLACE II OTHER TALLY WORD
17910 LDA 6,1* 9!? CHARACTER COUNT
17920 AL S 6 SHIFT FOP TALLY COUNT
17930 AlA —1,DL DROP REFUSE
17940 ORSA TAL2 AND ‘CR INTO TALLY
17950 1,DQ 3,1. GET •F10M CHARACTER POSITION
17960 5BQ l,DL ADJUST FOR FORTRAN ’S INDEXING
17970 lED 6,7 PRODUCE OFFSET S ePOs
17980 LLR 1$
17990 XEC 5,7 ADD CCNDITXO flAL TALLYD BIT
16000 IsO TALl MODIFY THE TALLY AS REQUIRED
16010 &DQ 5,1* GET TQ CHARACTER POSITION
16020 530 1,DL ADJUST INDEX
16030 lED 6,7 PRODUCE OFFSETS
100*0 ILl 10
16050 X!C 10,7 AID CONDITIONAL TALLYB
19060 ASQ TAL2 ADD TO TALLY WORD
16070 XTD 0,7 PROCESS TM! CHARACTER STRING
16000 lED 2,7 ACCORDING TO ENTRY POINT AID MODE
16090 ITT —2 USING TALLIES W I JUST BUILT
18100 XEC 4,7 CHECK FOR BLANK FILL REQUIRED
16 110 TI! RET RETURN IF NONE
48 120 IDA 1,6 ELSE OTT A PLANE
18130 LDQ 7,Dj AND A MASK
18140 CANO TAL2 IS THE LAST WORD FULL?
16 150 EU RET IT IS, SO RETURN
16160 STA TAL2,$C IT ISN’T, SO ADD A BLANK
16170 ERA ‘.3 00 CHECK AGA IN
IIISORET LOIS “.013 RESTORE REGISTERS
18190 1017 “.DU
16200 RET .1.3,,, AND RETURN TO CALLER
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1$210PK ELDA T&L 1,ID GET A WORD
16220 A lL 0,6’ RIGHT ~7U5TITT THE CHARACTER
18230 STA TAL2.SC STORE IT
16344 0 TTF —1 .IC AND CONTINUE
16250 SEN 7,1’ CHECK FOR BLANK FILL
16260 POP O.DU
162~0 HOP 0,013
16290 IDA 0,DV UPO TN! AR
¶8290 DIV 3,6 DIVIDE JO) PROPER TALLY CP’OS
16300 ALS 16 PUT REMAINDER IN AU

• 16319 CR0 2,6 POS SIBLY SET TALLY D BIT
IO32QUPK ELDA ?A&1,SC GET A CHARACTER
16330 ALS 0,6* PUT IT IN AU
10340 ORA 1,6 BLANK FILL IT
¶635 0 S1’A EAL2,ID ApD STORE TIl E WORD
18360 ERA RET NO BLANK TILL ON UNPACK
18370 ORO 2,6 ADD POSSIBLE TALLER
48390 DIV 3,6 DIVIDE FOR OFFSET £ CPOS
16390 ALS 18 PLACE REMAINDER (CPOS) Il AU
16400 NOP O,DV
16*10 IDA O,DU 1110 AR
¶0*20 pop o,ou
16*430flV ELDA TALI,$C GE? * CP~A1*CTRR
10440 ITA TAL2,SC STORE IT AGAIN
16*450 TTF —1,XC LOOP
18*46 0 .UA 2,IC u TAH OUT OF LOOP
461479 SEN 7,1’ CHECK FOR BLANK FILL
16880 ORO 3,6 11? T A LLYB BIT
46890 DIV 3,6 COMPUTE OFFSET I OPOS
16500 ALS 16 PUT CPOS IN AU
19510 DIV 3,6 COMPUT OFFSET I CPOS (THE OTHER ONE)
¶6520 ALS 18 POSITION
16530 010 2,6 SET RI?
IIS49BCD ARG 30 0 QF BITS TO SHIFT
16550 Id 1.0 BLAN K FILL
16560 OCT 0 N O TALLYB BIT
16570 DEC 6 6 CHARACTERS PER WORD
l$S8QASC ARG 37 I OF BITS TO SHIFT
10590 OCT OOO 0~eOO*4O04O BLANK FILL
18600 OCT 80 TIlE TALLYB SIT
18610 DEC 14 TOUR CHARACTERS PER WORD
16620TAL1 BSS I WORD 11170 WHICH FRO II W TALLY II BUILT
18630TAL2 355 1 DITTO. T0’ TALLY
1064916 AIG ASC POINTER TO lCD/ASCII PA I A ME T I R S
16650 END
18660$ CHAP
466,0 VOL DIMXXX. ALLOCA TE STORAGE FOR DISTORT
18660 TTL ALLOCATE STORAGE FOR DISTORT
16690 IT1IDET ,.., .. ENTER VIE BATCH PORTION THRV *111
16700 571h Z? .71AD .
16710H0LE EQU 31 LOCATION OF AVAI L CORE WORD
18720,,..., LDA 1,03 OPEN TILE 01 AS INPUT
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16730 STA .FOAD,
187440 CALL ,FOPEII(sO) IN ORDER TO ALLOC~.TE BUFFERS
16750 IDA 2.DL Do THE SAM ! FOR FILE 02
18760 ITA .FBAD ,
¶$779 CALL ,FOP!W(—1) EXCEPT OUTPUT
18780 IDA 6,DL FILE 06 TOO
18790 ~~A10000 CALL ,TOPEN(u1t ALSO OUTPUT
16810 LXLO HOLE NOW THAT OTHER DEMANDS HATE RUN SATISFIED
18820 SIlO HOLE COMPUTE AVAI LABLE CORE LEFT
18030 EAQ 0,0 DIVIDE 37 2 AND STORE FOR COMPARE
¶8880 OIL 10 SHIFT TO LOWER HAL?
18650 IRLO 1600,DL SAVE SPACE TON RANDOM FILE
16860 QRL I DIVIDE 57 2
18870 SEQ AVAIL
18800 1D0 DIN GET TRIAL ARRAY DIMENSION
¶6890 $PY DIII SQUARE IT
18900 CPIPQ AVAIL kIlO CHECK TO SEE IF IT’S TOO BIG
18910 TIC ‘+3 IT IS
18920 AOS DIM IT’S NOT , INCREASE AND TIE AGAIN
18930 ERA ‘—5
109’4 0 LCA 1,D2. DECREASE DIII 5! 1 SO I? FITS
16950 ISA DIM
18960 LDXO HOLE GET LOC OF AVAIL
I $970 •TXO CALL +3 STORE IT IN CALLING SEQ
18980 $710 CALL+l4
18990 100 DIN SQUARE A R R A Y  DIMENSION
19000 NP! DIN TQ GET EXTENT OF ZACn ARR AY
19010 OLS 18 SHIFT TO 013
19020 ASQ CALL+I AND ADD TO OFFSET SECOND AREA !
19030 QLS I 11131? OIM”2 BY 2
190149 ASQ HOLE AND UPDATE CORE USED
19050 $~1 SESNAP SNAP CALL FOR DEBUGGING
19060 5110 CALL .3, l4
I9O7QCALL CALL MAIW(”,”,DIII)
I9O8ODIPI DEC 1 DXMENSYON OF ARRAYS
I9O9OAVAIL 355 1 AVA IL CORE / 2
19100 END
19110$ FORTRAN USAHAI
¶9120’
I9I3DCJIAZN •‘•IIAJN PROGRAH ’
491*0’
49150’
¶9169’ MAIN PRO G RA M
19170’
19180’
¶9199 SUSROUTINE NAIN (C1,C2,IDIM)
19200 COMMON X,Y.Z.X1,Y1, 1,HO.NS.FP.AK,IG.NN,NI.AC,BC,ZT,Al,NA .BWG
19310 1 .GREL,TRAN !1,ANTEL .DTA,BTA,DBN.IFP,IFT,IRG
19220 PIMTNSXON Cl (XDI1I,IDIJI),C2 (IDIM,IDIN)
19230 DIMENSION 110(200) .R*(200).X(700).!(200) ,Z(200),AV(200),
492440 1 BV(200).A (351) ,L1 (200),NS(200).I?(200) ,IZ(200).AC(SOO).

_  
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19250 2 Tl$G(6),FA(40 ),AP (5).BP (5).ZZ(ShAO(5) .30(5) .LR(500),
19260 3 IT(20).C5(3.3).DC(500).A3C13).53( 13),C3(5,16).C4(5.16~ ,
19370 4 TIC 1O).IV (1O).C6(3,3),BZ (200).x1(200),I1(200).Z1(200),
19280 5 33(5),EE(4) ,tT14),NP (2 0).ALT (6)
19290 CALL RANSIZ (03,9)
19300 ?15 11,N6 13
19310 AN N5—1
19320 CP*6—1
19330’
193449* “PEAD :PART OF FILE 01
19350’
19360 READ (1,1O) NB,RN.Kv.II2,Gp.C3.
¶9370 IG’O
49380 ZF(GP.GT..5) 15.1

• 19390 IC’O
19800 IFCCL,GT,.5) Xc.1
19419 $EAD(1,12) (HO (I),IuI ,fl )
¶94420 READ (1,14) (RA(!),I.1 ,NIl)
19439 READ (1,12) (XII),I.l,W1)
19440 READ(1,12) (Y(I),I.1 ,NW )
49450 PEAD(1,12) (Z(I),I.1,NN)
19460 90 4 1 1 ,IIN
¶9479 II BZ(t)—O ,
19480 IF(1I2.NE.O) PEAD(1.16) (B2(I).I .1.U)
19499 17 To$PIAT(4418,1,T9, 6.2T6 ,1)
19500’ READ(1 .18 ) IFP.IFT,XDB.XRG,ATRE ,APHI,AXNT,AINP,DPX1
¶9510 IT(IlG,Z0.1) RELD~~1,17) 61EL,TRAREL~ ARTEL,DT&,BTA,DlN,ApIN19520 XF(IRG.!0,I) READ (1.12) (FA(I).I.1,PR)
19530 IF(!RG,EQ.1) lELD (1,15) PA, (ALT (I),I*1,NA)
195440 DDD.DBN
19550 DBfl’I,E—3’I0,*’(DBN’,1)
19560 15 FORMAT (I3,(6T$.1))
19570’
19580’ •‘SP!CIfl SUB—ANTENNA POSITIONS (X ,T,5) AND (X1,TI,11)
I 9590’
19600 CALL PITS
19610 10 TORMAT (3111,I2,2?3.O)
19620 12 FORNAj(9F7.3)
19630 14 FORNAT (OFS.5)
i9644O~ 16 TORMAT(6E 11 .3)
49659 18 TORIIAT (413.4F7.2,F6.I)
¶9660 20 FORMAT(XS,I5Il4)
19670 3 FORMAT(314.213,T7,2)
¶9600 Do 100 KT.l,XI
19690’
19700’ ‘ ‘*EAD:TII E REST OP F IJ I  01
19710’
19729 IEAD (1,3) I%Ij.R;,IV(HY),114,II6.F)(XT)
19730 HX•.Q1S
197410 P.LAH.300./F*(KV)
19750 XW’IV (KV)
19760 DO 6 X’I,lN
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19770
19780 6 AE (fl—O,
19790 IEAD (1 .12) (AY(I).I.1,XJ)
19800 IF(1114.PE .O) R!AD (1,12) (BV(I).Z’I.PN)
49810 T(1I6.NE.Q) IEAD (1,16) (A2 (I).I.I.NN)
¶9620 READ(1,29) (NS(I),I.1,NW)
19630 5EAD(1.3O) (L1C!),I.1,NV )
198410 IEAD (1,2O) (IF(X).I.1,N)f )
19859 XF(IC,!Q.1~ READ (1.2O) (IZ(I),I.1,N )
19860’ IF(NB. NE,O) VRITE(2,320) IV(KV).FR(KT)• 19070 IF(NB.NE,0) VRITE(2) 1,2~ Iy(Xv),FR(HY)
19689 320 TORNAT (//’ •“ ANTI (FED).’,13.IX,’ FR!Q CMHZ)U ,F7,2,’ •*e’)
¶9699 TP~ FR (KV)’1 ,E6• 19900 ZFCNB,I~ .O) WRITE(6.320) ZV (KV ),?R(K1)19919’ IF(IRG,EQ,1) V)ITE(2,3Q5) DDD,APIN
19920 IFC!RG.EQ.I) WRX?V(6,305) DDD,APIF
¶9930 305 FORMAT (//’ RECEIVER SENSITIVITY (DBM)” ,FS,l/
199440 1 • TRANSMITTER POWER (WATT) .‘,?6,I//)
¶9950 310 *4~0.19960
19979 DO 214 I•1,NM
19980 L R ( I ) u ’ O
19999 DO 214 Js1 ,jIfl
20009 C1CX.J).0,
20010 24 C2(I,~~).0.20020 Do 19 1.1,5
20030 90 19 Jal ,16
20040
30050 19 C4(I.J) 0,
20060 EF’O,
30070
30080 AK~ 2,’3, 114159320090 CV’AK’,25/CN
20100 $PS—1 ,E—9/(18,’AK )
20110 XNU~2,E— 7’AK
20120 OJIE.AK’JP
20130 OflP.OME’EPS
301440 XK’QME/3.E6
30150 XL XK’IIC
30160’
20170’ ‘CALCULATE THE GENERALIZED IMPEDANCE MATRIX Ci,C3
20160’

[ 30199 H2’2
20200 F(ZG,EQ,O) X2.1
30210 ILO’ALOG(2,)
30220 I~020230 K 3 0
202440 K.O
20250 NX~ PB
20260 TF(PB .!Q.O) NX.NN
202’Q 90 325 KS’l,NI
30280
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20290 N K 1
20300 NP (KSJ O
20310 ZF(N5.EQ.0) GO TO 8
30320 1 U 1
20330 IF(IT(HS).EQ.1097) NH— S
30340 X?(TT (K3),EQ.197) NK’26
30350 IF (W k .EQ.26 ,AND.IW.EQ, K$ ) M I— I
20360 $ 90 32I~ KQaI,NX
30370 5.1+1
20360’
20390’ •“HK I: 5197 FEED AND CURRENTS AR ! SYNMETRICAL ABOUT AXIS
20400’ •‘•XQ :SUB.ANTENNA NUPIBER
2014 10*
30820 ZF(NK .!Q. 1,AIO.KQ .GT,3,AND,XQ .JE ,IS) GO TO 32(4
201430 1—0
30849’
301450’ “US! THE SYMMETRY PROPERTY OF •197 ANTENNA
201460’ “ABOUT THE AXIS ,WMEN IT IS ?!D,FOI HQ•I,2
20470’
20480 1 1 V 0
20690 59 K—1
20500 1 4 1 1
20519 XT (XG.JE .O.AND ,ABS (Z (x)).LT ,1,E—5) HG•0
20529 AS XS(K)+XQ
30530 ZF(yx—26) 39e,290,296
305410 290 I?(KQ—2) 295.296,292
20550 292 ZFCNQ—14 ) 295.295,294
30560 2914 1 1 V 2
30579’ AS AS— 1 ,
20580 90 TO 290
30590 295 1 1 V 1
20600 AS AS— 1 ,
30610 298 DK~XOCK )/AS
30620 NP (XS) 11P (KS)+NS(K)
20630 IT(K .EQ.1) GO TO 26
30640 182 TI’II+Ns(K9)
20650 26 NSK IS(K)
30669 J.O
20670 Do $0 LS.1,NX
20680 P L I
30690 NL’O
20700 ZF(NB.E~ .O) GO TO 930710 IT(IT(Ls).EO.1097) NJ— S
20720 XF (IT(Ls),EQ,197) NL—26
30730 XF (NL.EQ.26,AN D.LS.EQ.IW) NL.1
307140 9 90 SO LQai.NL
30750 1.1+1
20760 19•L— 1
30770 K $ 0
30780 HO’I
20790 IF(K.NE.L.OR.RA (L),LT,,02’ALAM) 10.0
30800 IF (XG.NE .O.AND.ADS (Z(K)).LT .1,E—S) KG•O
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20810 LG•1
20820 XT (XG) 126.120.126
30039 126 IF(Z(L)) 128,127,128
30840 127 L G C
30850 120 *T H5(L)+L0
30060 N W O
30870 F (WL—26) 206,281 ,288
20880 281 Ir (LQ—3) 205,280.282
30890 262 IT (LQ—114) 285.205,204
20900 3814 1111 2
30910 AT AT— 1 ,
20920 GO TO 20$
20930 285 1111 1
20940 AT AT— I ,
20950 380 DL HO (L)’,S/AT
30960 XF (K,IE ,L,OR.RA (L).LT.,02*ALAN) LG•0
20970 ALP.DL’,5
30900 XXD.XK’ALP
20990 API.1.005’ALP
31000 AKL—AK’ALP
21010 XD XKD’XKD
21020 AV 2 ,’ALP/AN
21030 F(L9) 20,28,180
21040 180 XF (ML,!Q,0) ~O 70 1344
21050 IF(LQ.GT.3.AND.LQ,NI.1S) GO TO 2$
31060 1)14 J J+1151L9)
31070 21 NSL 1S(L)
31080 DO 146C 11.1.12
31090 N 1 1
31100 G 3—2’KK
21110 IF (ICK—1 ) 162,146,162
31120 146 IF(K3) 148,164,144$
21130 148 IF (ICS—L$) 4440,1430,4440
31140 ~30 XF( LS S EQ.1 ) GO TO 444 0
21150 ZF(ZU .EQ.0) GO TO 440
31160 XF(!U,GT.O) GO TO 460
31170 18 26
211 80 TF (IT(Ls) .EQ .197 .AND ,iS,NZ.IW) GO TO 1435
21190 IF(IT(jS).NE .1O97) GO TO *4’4 O
21200 ITCLS .EQ.IW .AND .IC .!Q.O) GO TO 1440
31210 L 85
31229 435 LX LS
31230 11 L5—1
31240 I1j 0

• 31259 DO (‘3$ JX.1,K1
21260 IF (L8—10 ) u5,~~e5,i~i~3
31270 443 I?(JX.EQ,XW .OR.IT(JX),NE.197) GO TO 438• 31200 90 TO 414$
31290 8(45 ZF(IT(JX),NE.1097.OR.(JX,EQ&IW .AND ,IC .ZQ.O)) GO TO l$ 3$
31300 6448 Xu’iu.l
31310 HX .JX
3 1329 1438 CONTINUE
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21330 F (XU.EQ.0) GO TO 440
31 340 CALL Q Z P ( X 1 , LI .IX .L 9 .M X .M ! .K X .N P )
31350 DO 1450 1 1,MZ
31360 MP”MX+I
21370 XM II+I
21380 DO 450 J X —1 .N Z
31390 119 flX+ JX
2 1400 L11 1I+JX
2 144 10  C 1 ( X 1 1 , L X ) — C 1 ( N p , N Q )
31420 c2 (XM,LN)RC2(MP,NQ)
31430 450 CONTINUE
31440 GO TO 460
314450 14440 ZF(19) 164.164,138
31(460 138 IrCK—L 164,139,164
31470 139 IF(VL.EQ.26.OR ,IT(KS),!Q,1000) GO 70 1614
21480 Do 152 15—1,19
31490 *R HA(K5)—IA(K)
21500 H11 110 (15)—XO (K)
31519 HN.NS(15)—HS(K)
21520 RH RR’RR+HH’HM+HM’HN
21530 F (RH— 1 ,E— 6) 150.162,153
21540 150 90 156 K7— 1 .K3
31559 18 17
31560 IFCLR(K7)—K5 ) 156,154,156
21579 156 CONTINUE
31589 15*4 90 TO 1614
315~O 152 CONTINUS
21600 GO TO 164
21610 162 IF(Z(L)) 164,158.164
31620 158 111 2
31630 16*4 X~~ (KK—1 )”2+(K—L)”2316440 DO 4455 fl 1,WSK
31 650 1M I1+N
21660 ITCH?) 23,22,23
31 670 22 F(NL ,EQ.26) GO TO 23
1680 N I M

21690 33 $K•II—I•KG
31700 PZ1 1(K)+DK*ZK
31710 ZF (XG ,WE,O,A ND.AIS(Z(x)),LT,j,E—5) $1 Z1—1

• 21720 90 78 1 N1 .NSL
31730 111 J+N
21740 TCIT(KS).EQ,I000) GO TO 31
21750 TF (KK— 1) 31 ,25.31
31760 25 !F(WL ,EQ ,26 ,OR,NH ,!Q.26) SO TO 32
31770 XTC L—K ) 78.27,31
21780 27 ZF (N1— 1) 29,29,72
21790 29 F(19) 173.31,173
2 1800 173 XF (KB ) 31,31,1711
21010 1711 CC*C3(KP,N)
31820 CD CI4(K8,N)
21830 90 TO 76
21840 32 ZT(1S,Nl.LS) GO TO 31



31850 XTCNk ,EQ.2) GO TO 11
31860 !F(ML,EQ,1) GO TO 11
31870 ITCXQ ,LE,3,AND .LQ.Lt .3) GO TO 31
21880 !F(LQ,NE,3,AsD ,LQ.N~ .15) GO TO 36
31890 ZF (KQ,GT,3,AND ,kQ.NE ,IS) 60 TO 37
21900 90 TO 31
31919 36 ZF (KQ,EQ.3,OR,KQ.TQ,1S) Go TO 31
21920 J P 0
31930 JoRo
319140 ITIXQ.GE.4,AWD .XQ .NE.1S) JP.NS (I)
31950 T (LQ,G!!.4,A ND,LQ .NE,15) JO NS (L)
31960 50 TO 40
31970 11 ET(XQ .GT.2) GO TO 31
31980 X?CLQ .LE.3.oI,LQ EQ.15) GO TO 31
$1990 CC.C5(M,N)
22009 CD.C6(11,N)
32010 GO 70 76
32020 31 LI.N—1+LG
32039 CC O.
32040 CD•O,
22050 M C 4
22060 IF(H.NE.LS OR .RACL).LT ..02*ALAM) NC— I
22070 90 69 IiW •1.)IC
22080 ZF(NC ,EQ,1) GO TO 33
32090 XFCW— N1 ) 314,35,34
32100 34 ZF (Mll—3) 611,35,35
32110’
22120’ “SIN EXPANSION AND PULSE TESTING FOR
32130’ “RADIUS (0,03 0? WAVELE NGTH
321110’• 32150 35 ANN — MW—I
32160 1L~ZL 1+2L1 1.S+A(IH
22170 XF (MC ,IQ,ll) GO TO 329
32180 ZL ZL1+,5
32190 IT (IG ,NE,O .A KD.ABS(Z(L)).jT~ 1.E—5) $L Z1—1
322C’0
32210 IF (NL .L?,6)  GO TO 10$
22220 XF (IIL,EQ.O) .JQ.7—(ICK—1)’2
32230 IT(ML,EQ,O,AND .IC,EQ .O) 3Q~522340 1C8 IF(XS,NE,LS) 3Q3

• 22250
32260 KT JQ/2+1
22270 OX’HT— l

• 32260 J 1 1
32299 ?(w.EQ,N1,OR.JQ.EQ.3) SO TO 361
32300 4Y2
22310 443C1).A3 (JT)
32320 53C1).33 (JT)
22330 361 37—,JQ
22340 90 360 JJ’J!,JT
22350 AJ J3—1
32360 DL HO(L)/AT
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223~0 ITCJJ ,LZ,KT) DD’DL/OJ
22380 DE DL/QJ
22390 ZD (RL’AJ/QO)’DL
22400 RQ RA (L)
22410 T1 X1 (L)—X(L)
22470 T2’Yl(L)—Y(L)
22430 T3 21 (L)—ZCL)
22449 P1’SQRT(T 1’T1+T2’T2.T3’T3)
22850 FC~~3,L!.KT,oS.MW .w!.1) ao To 363
321160 XF (N,NE,IISL) GO TO 363
22*470 DL XX
22480 DB•DL/QJ
22490 RQ ,002
22500 T1’O.
22510 T2 0,
22520 T 3 1 ,
22530 R 1 1 ,
22540 PXL~ X1 (L)22550 P11—11(i)
22560 PZL ZI(L)+LA3.QK)’DE
225’O GO 70 370
2258* 363 TF(,7J.GT,KT,op .nW ,xE.2) GO TO 366
32590 ZF(N.WE.1) GO TO 366
22609 9L HX
336~9 DD DL/Q~J22620 50 .002
22639 71.0,
22660 72•O.
22650 73_I,
22660
22670 10 —DL’,5.A3*DD
32680 366 ZE ZD/R 1
22690 PXL—X(L)+ZE’TI
22700 PYL— !CL)+ZE’T2
22710 PZL=Z(L)’ZE’T3
22720 370 A3(JJ).O.
22730

• 22789 fl(JQ,EQ,3,AND.JJ ,N!.2) GO TO 360
32750 00 350 21—1,2
32760 AJX— JX
22770 131 X1 (K) X(H)
32780 132•Y1(H)—T(H)
22790 U3 Z1(I)—Z (X)

• 228C0 *O SQRT(U1”2.U2”2+U3”2)
32810 9X N0(H)/AS
22820 ZF(7X— 1) 352,352.355
32830 352 IT (flV,N*.2,0l ,N, N E ,1) GO TO 353
320*40 D1.HX

• 2285* 1 3 1 O .
22860 U2 0.

• 228’O 133.1.
22880 R0•1,

L 
_ _ _ _ _ _ _ _  
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32890 PXH X(K)
22909 PTH YCH)
22910 P 2 1 . 1 ( H ) — P H
32920 60 TO 354
22930 353 DXR.DK’ZK/lO
32940 PXX—X(K)+DKH’Ul
22950 PYH.Y (X)+DKR’U2
22960 P2H 1(X)4DKR’U3
229’O 354 91 01/RO
32980 PX1—PXK+DR’Ul
32990 P!1 P!X+DR’U2
33000 PZI—PZKeDR’U3
23010 GO TO 338
33020 355 IT(MV ,NF.1.OR,N,N!.NSH) GO TO 356
23030 OK HX
23040 131.0,
33050 U2 0,
23069 133*1,
33079
23080 PXH.X1(K)
23090 P11—TICK)
33100 P11.11(X)
3311* GO TO 357
23120 356 PXI.U1
331.3* PTX.P!I
33140 P21..PZI
33150 357 PR DH /RO
33160 PXI.PXK+DR’Ul
23170 PT1—P!X+DR’U2
23180 PZ1.PZ1+DR’U3
33190 358 DX XI’DX
23209 Cs COSCDX)
23210 SWSSIW (DX)
23220 PI PXL—PXH
23230 P2 PTL—P!IC
232*40 F3 P2L’G—PZK
33250 P*4 PXL—P X I
23260 PS PYL— P !1
33270 96 P1L’G—PZI
23280 1H (P1’U1+P2’U2 +P3’133)/*O
23290 IF(AB5 (ZH),LT,1.E 1 5) ZN_os
33300 C.P1”2+P2”2+P3”2+RQ”3
33310 jF((C—ZH**2)—RO**2) 666,666,667
23320 666 Sr’=Rn; 00 TO 6613
33330 667 SD SQRT (C— Zfl”2)
233140 6613 DX’PXX+ZM’UI/RO
23350 DT PTN.ZH’U2/Po
33360 PZ’P1H+ZH*U3/po
23370
23380 WY.(pyJ.—Dy)/sD
33399 WZ•(PZL’G—DZ)/SD
231100 14•$QRT (C)
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23410 R5.SQRT (P’l”2+P5”2+P6”2+*Q”2)
23420 XR•X1’R14
23430 SR SIX(XR)
331140 CR’COS(XR)
23450 XT~Xk’R5234460 ST SIN(XT)
3347Q CF.COS (XT)
23480 EI~ ZH—DK’(2,—AJX )
23~ 90 XT (ABS(ZX),LT.1,E.15) 11.0,
235~0 WS ZI’II
23510 XF (JX— 1) 300.380,384
23520 380 WD•R5’RS
23530 WR XT*WD
33544 0 E 1 30. ’ ( ( — S R/R 4 .CS •S T / R5) / SN .Z !’( ST—X T ’CT) / WR)
23550 Z2Z30 ,’( C— C R / R 4 + C 5 ’C T / R 5 ) / S N — Z I ’C C T + X T ’S T ) / W R )
23560 E3.30, *( ( ZH*5R/R4 .ZI*CS*ST / 55) ,SR .(ZT* VS *C T+( VD _ W5) *ST
33570 1 ) / W p ) / S D
33580 E4*30.’((1M’cR/P44.ZI’CS*CT/15)/SN.((WD—VS)’C7—XT’WS’$T
23590 1 )/WR)/SD
23600 90 TO 386
a3610 3814 WD 14’R4
23620 WR XR’WD
33630 Z1 30,’((—ST/R5+CS’SR/R4)/SN+ZI’CSR—XI’CR)/WR)
33640 I2 30,’(C—CT,’p5.c3’cR/R~~/JN.1I’(C1+XR’SP)/WR)23650 $I ZH—DH
23660 E3.3O,’C (—ZH*CS’SR/R4.Z *ST/RS)/SN+(X*’WS*CR+(VD—WS)’SR
33670 1 )/WP)/SD
33689 E4.30.’((—ZH’Cs’CR/54.ZZ’CT/15)/$N+C(WD.VI)’Cl.XR’WS’SR
23690 1 )/WR)/SD
23700 385 *X E3’WX+E1’U1/RO
33710 FX—F4’WT.E2’u1/RO
33729 1T E3’WT.E1’U2/RO
23730 rY~14’WT+E2’u2/RO33740 LZ E3’WZ+E1’U3/HO
23750 rZ T4’WZ+E2’U3/R0
33760 A3CJJ).(CEX’T1+ET’T2)’G+EZ’T3)/S1+A3 (J,3)
3377Q 350 53C3J)—( (FX’T1+FT’T2)’G4FZ’T3)/R1+B3 (JJ)
33719 360 CoNTINUE
23799 !t (KS—L$) 362,364,362
33800 363 !p A3(2)’(DD.DE)
238’O E6 R3(2)’(DD.DE)
23820 GO TO 368
33030 3614 cALL JUW(DD .D1,A3,E1,JQ)
2381s0 CALL FUW(DD .DI,$3,EG.30)
23850 368 AQ (MIl).—E?
33860 BQ(MN)..EG
33670’

n:::. 
ao To ~~ AND IMPULSE TESTING FOR

339011 * “RADIUS NOT LESH TR A I l  0,02 WAVE LENGTH
33910” *‘*—— -FOR 1—DIRECTED VISE ONLY
23920 329 PZL . 1(L) +D L ’ZL
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23930 PL•1.
23940 F(G) 330,335.335
33950 330 PL — 1 .
23960 335 R33.DK’,S
33970 R43—DL’,S
23989 XX’X(K)—X(l,)
239~ 0 71 1C1)—Y(L)
24000 53 (1)—PZK—PZL’G
24010 S3C2)—S3 (1)+R33+R43
24020 33(3).S3(1).133—R43
34039 13(4).S3(1)*533.R113
314049 $3(5).S3(1).R33+R43
311059 OX OME’XIIU’DK’DL
214060 Do 60 1.1,5
34070 EZCI)*53(I)
24000 CVXX”2+TT’•2+zZ(x)”2.RA (L)”2
34090 $J*ZZ(I)’ZZ(I)
2*4100 AA C—ZJ
34119 3~ SQRTCC )311129 A RZ.ABS(ZZ(Z))
34130’
21114*’ “DISTANCE BETWEEN 2 PULSES NOT LESS TItAN
214150’ “1O’Q,25’LENGTH OF SUBSECTION 7
34160’
34170 ZF (R—10.’ALP) *42,36,38
24 18 0’
34190’ “THIN VISE APPROXIMATIO N
34209’
311210 38 ACOS.COS (XH’B)/(2,*Ak’3)
214220 $SIN.—SX$(XK’3)/(2.’AH’1)
24230 212—23/C
3*4240 Iy(112,LT,1 ,E.I0) 1R2.O ,
24250 U14.1P2’ZR2
34260 952—ALP’AL?/C
314270 $— (—1 ,.3,’2R2)/6..(3.—3O~ ’2R2+35,’XP14)/14O,’DR224280 A2.—2112/6,.0R3’(1.— 12.’2R2+15.’$l14)/4O.
24290 A2•A2’l,ES
24300 X ZR . 1. ES’Xb ’Z 114/ 120.
24310 PSII I.+D12’H+XD’(A24X11)’1,t 5
2~ 320 PSI2 XKD’(N+XD*(3.’112 5.’1**4)/60,)’ALP/R
24330 GO TO 50

• 241 340 ’
211350’ “CONSTANT CURRENTS &RE ASSUMED OVER THE SURFA CE
314360’ “OF THE CYLINDER INSTEAD OF OF A FILAMENT
2113 0’
24380 “2 C—AA’ 2 ,.ZJ
314390 P—SQ*T (C)
24*400 ACOS.CO$ (XH’B)/Ak
2~~ 10241420 AO XL’S’.S
214430 *1.(1.—XL’C*.S)/AHL
241*440 A2•—XL’.S/AIL
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244450 BO XH’(—.5+XL’(C* .25.(ALp’ALp/3,eC.AA)/12.))
24460 11 11’B’( 1,—XL’C/6.)/AXL
24470 B2 X1’XL’B’.S/AKL
2*41480 DO 45 M 2 1 .$5
34490 5V M1— I
214500 EP ALP’ (CBI+BN)/AJ—I,)
3*4510 ZX ZICI)—ZP
2 *4 520 13 4,’AA+ZX’ZX
241530 22.SQRT (23)
31154Q P.le,’AA/Z•3
24550 13(flZ) *LE(P)’Z2
311560 X T (A B Z—AP I) 45,45,39
34570 39 *3C$2).ELX (P)/12
34560 115 CONTINUS
24590 CALL ?UN(AV ,AV .B3 ,B5,Il5)
3*4600 !F C A B Z — A P I )  46 ,46 ,44
341619 1114 CALL FUNC AW ,AW ,k3.A5.NS)
2*4620 Go TO 4$
3(4 630 146 AX•1 .
3446440 ZFCABZ—1.E .5) 52,53,33
241650 52 A 1 2
314660 53 DO 147 N1 1,N6
311679 IW.flZ—1
2*4600 TP AX ’,25’SX/CN
34690 0.511(7?)
3*4700 T3 ALP’ALP+AA’S’S’A!’AI
344 7 10 72 A 1P + SQRT ( 13)
311720 T7 12/(AI’RA(L) )
2~739 

147 A3 (Mz)—ALoG tVI~24740 CALL FUN(CW.CW.A3.A4.N6)
3447~9 *5A 1’(.S’AX’BLO+2.’A*4)’,S
34760 48 ~SI1 AO .A 1’A5+A3’B5
34770 9312.B0.II’A5.B3’15
24780’
2 11790’ “CALCULATE THE FIELD AT TN! POSITIONS 0? WIRE$ FROM
211600’ “TOU1 PULSE CURRENT EXPANSIONS
311810’
244 82 * 50 AP (X ) .AC OS ’P SI I— BS IP ’PS X2
2 *463 0 RP (X).B81N’PSXI.AC0S’PSX2
348*40 60 CONTINUE
24850 56 AQC!I).—0X’RPCI)+(8PC4)4BP (5).BP (2) 1PC3))/OMP
311660 B9(MP).OX’1P(1).(AP(44)+I.PC5)—AP(2).AP (3))/ON,
34870 SO TO 6$
3*4800 611 AQ (NR) A0(NN42)
34090 $ Q ( M N ) a $ Q ( N N + 2 )
211900 68 API ,75
349 10 ZFCMN—1) 55,55,54
2*4920 514 ZFCM I—4 ) 57,55 ,55
244 930 55 A M ,25
24940’
34950’ “CALCULATE TOTAL FIELD FROM 4 PULSE OR 2 HALT SIN
2496 0’ “CURRENTS (CC,CD)
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24497*’
34980 57 CC AQ (N1)’AM+CC
211990 69 CD U B Q C M Y ) ’A N + C D
35000 IrCXx .EQ.2) GO TO 76
25019 !T(KS ,N1,LS,0R ,IIL ,E0,O) GO TO II
25020 !T(kQ,GT,2) GO TO III
35030 IF (LQ,EQ.3.OR ,LQ,EQ,15) GO TO *9
350140 *1 17(NL.EQ.26.OR.!T(1S),EQ.I000) 50 TO 76
25050 ITCH?) 76,160,76
35060 160 XT (N3) 161.76,161
25O~O 161 111CN_ 1) 167,166,167
35000 166 X3 13+1
as°oo 167 C3( 13 ,N) S CC
25100 C11(13,N)UCD
35110
35129 50 TO 79
33139 *9 CS(N.K).CC
25140 66(N.$).CD
35159 00 70 76
25160 37 23 15
35 179 I 7 (K Q . L T . 15) 13—3
351$9 31.1N.N5 (K)’(HQ—I3)
25199 J1.INeNS(L)*(13,I3.HQ)
25200 50 70 143
35219 *0 $1.HN—JP
25220 J I SL I — J O
25230 *3 Ci(KN,LN).C1(Z1,J1)
33240 C2CXM.LP).C2(I1,J1~35250 so TO 7$
25260 72 NI XM— 1
25270 Last,—’
252 00 C 1(HN,LN )—CI(11.L2)
35290 C 2 C X N ,L N ) a C 2 C I I . L 2 )
35300 79 C1 ( LN ,Hp t ) a C I ( K M . L P )
35310 C2 (U, K M ) . C 2 ( H M . L N )
25320 60 TO 78

• 25330 ’
2531i9’ “CALCULATE TIlE MATRIX ELEMENTS OF (C1 ,C2)

• 25350’
35359 76 ~1(HM ,LN).CC+C1(HM,tN)• 25379 C2 (Hfl,LN).CD.C2 (HN,LIl)
25369 Z?(HH.!Q.1 ,A HD.(NL.NE ,2 6 ,A ND .NX,1Z.36)) GO TO 79
25390 76 CONTINUE
25*00 *55 CONTINUE
35*10 *460 COITlirUE
251420 80 CONTI N UE
251430 324 CONTINUX

• 1 35*49 325 CONTINUE
25 1430’

• 35*469’ “ADD THE LOAD A2,I1
• • 35*70’

25469 90 90 N.1,NN
• 
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35490 2—11CM)
25500 C1(I,I).C1(X,I)+AZ(M)
25510 90 C2CI.I).C2(I.fl431(M)
25520’
25530’ “INVEST THE MATRIX C1,C2
255140’
25550 NT•MN
35560 98 DO 105 1 1.$T
35570 105 LR (I) I
2556* DO 118 M I.MY
25590 K—N
35600 DO 102 1 fl.MT
35610 AI CI (I,M)’CICI,N)+02C!.N)’C2(I,M)
35620 A2 CICH .M)’C1 (K,M)+C2(K.N)’C2C1,N)
35630 ZFCAI— A 2) 102,102,106
356110 106 Hal
35650 102 CONTINUE
25660 LS~LR (M)25679 I.RCN).LR(K)
25680 Ll(k)—LS
25690 $TORI CI (K,fl)
35700 STOR2rC2(X.fl)
35719 SD~ STOR1’ST0R1+STOR3’STOR225720 Do 107 2 1,MT
35739 ITOI.C1 (H,J)
357110 S1O2 .C2 (K ,J)
25750 CI CX .3)—C1CM,J)
35769 C2CX .J) C2(M..7)
35770 C1(M.J).(STO1’STOPI+STO2’570R2)/SD
35780 107 C2(M,J).(sTO2’STORI.3T01’$70R2)/SD
35790 C1I CI(fl.M)
35800 C1(M,fl)v (C1($,Ifl’5TORI+C2(N,fl)’STOR2)/SD
35819 C2(M,fl).(C2CM,Ifl’STORI—C11’STOR2)/SD
35020 Do 116 I.1.$r
35830 ZT (X—M ) 112 ,116.112
356*49 112 $TI CI(X,M)
25$50 0T2 .C2(t ,N)
25860 CICI .M).o
35670 C2 (T.M)—O
35880 90 110 J 1,MT
25690 C1(t.J).C1(I.J)—C1(M,.2)*ST1.C2(N,J)’S72
35900 C2 (T , J) .C2 (I , J ) — C 3( s , J ) ’ST1—c l (N ,J) ’S? 2
35910 1 10 CONTINUE
25929 11$ CONTINUE
25930 .0 109 3•I,MT
259110 11*4 &R3.LR(J)
35950 DO 113 I•1,MT
35960 7 1 C 1 ( X , LR J )
25970 72—C2C1,LR J )
35960 C 1 lX ,LRJ)—CICI,3)
25990 C2CI,LR J).C2(I,.7)
26000 C1(X.J).T1
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26019 113 C2(I,J)uT2
26020 &sLR (J)
3603* L1(3~.Ll(LR~ )36040 LR (LPJ)—L
3605 0 IF (J—LR(J )) 114,109.114
36060 109 CONTINUE
26070 300 !PIN.0
36080’

• 36099’ “CALCULATE THE CURRENT AC,aC
2610 9’• 26110 31*4 DO 65 I.1,MN
36120 AC (I)—O
26130 •CCI)—O
36140 90 51 J— 1 ,NN
36150 ARV .AV (J)”2+RV(J)”2
26169 XTCA RV .3.T.1,E—I ) GO TO 51
36170 k 1F(J)
26180 ~CCZ).AC (X)+C1(I.1)’AVC3I—C2 (I.E)’BV(J)36190 RC(t).BC (Z)+C1(1.X)’BV (J).C2(X.K)’AVCJ)
26200 51 CONTINUE
36210 65 CONTINUE
26220’
26230’ “CALCULATE THE INPUT POWER PIN
a*2~0•26250 PIN O,
26260 Mx—t
26270 *A 1
26280 90 2 14 6 1 1.XN
26299 E—XT (I)
26300 *F (N 6 , NE, O) GO TO 244
26310 IFCI ,EQ,1) GO TO 242
26320 ZI~ I—126330 MX NI.NS(II)
36340 2442 ITC1.EQ.NX.A$D,ABSCZ CI )).LT.1.E—5.AND ,IG.EO.1) AA ,S
26350 2’44 PIN—PIN4AA’IAC(X)’AV(I).SC (X)’RV(I))
36369 2116 CONTINUE
36370 If(IRG.SQ .O) APIN.PIN
36380 IFURG.EQ .O) GO TO 316
36390 XPI$—IPIN.1
26*09 !FCIPZN .GT,1) GO TO 316
26410 PSQ—SQRT (APXN/PXN)
26429 Do 312 X 1,NN
361130 AVCI )rAV (I)*PSQ
264*49 312 $V(I).BV(I)’PSQ
36450 IF(Tpx!,EQ,1) GO TO 314
36460 316 XF (TC,EQ.0) ~Q TO 7026 470’
36480’ “CALCULATE AND WRITE OUT THE COUPLING COEFFICIENT
26490’
36509’ WRITT.(2.63)
26510 WRITEi6,63)
36520 63 TORMATC// COUPLING COE?FXCIENV )
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2653*’ VBXT)’(2,120)
265440 VRITL(6,120)
36550 120 FONMAT (/’ ANTENNA NO. POWER RECEIVED (DI)’)
36560 MaO

• 36570 DO 1140 1 1.NB
• 26580 N X I

36590 IFCIT (I).EQ,197) 11.26
26600 !T(XT(I).HQ.1097) N X 5
36610 P1E 0,
26620 90 130 H—1.NX
36630 N—N+1
366140 FtNX ,EQ.26,A ND , K ,GT.2) GO TO 130
36659 JaLl(s)

• 36660 PRE PRE+AZ (fl)’(AC(J)’AC(J).ICCJ)’RC (3))
26679 130 CONTINUE
36680 ITCI ,EQ.IV,OR,ITCI),!Q,I000) GO TO 114Q
36690 AA PIIZ/PIII
26700 A DI——100.
36710 XF (AA ,GT,1,E—1O) AD$.1O,’ALOGIO(AA)
26779’ WRXTE (2,125) I,ADI
36739 WRITE (6,125) I,ADI
26740 125 FORMATCI6 ,13x,rlO ,2)
36750 114 Q CONTINUE
26769 70 IF (TFPSZO ,O) GO TO 02
36770’
36780’ “CALCULATE AND WRITE OUT THE VERTICAL RADIATION PAT T ERN
26790’
26800 WRXT!(6,71)
26810’ WRITE (2,71)
36620 71 ~o1piAT (// VERT ICAL PATTERN’)
2683*’ WRITE(2,73) APH I
368119 VRITE (2) 4,1.APII I
26*50 WPZTE(6,73) APR!
36860 73 T0 R MAT ( / ’  PHI.’,T7,1)
26870 714 F0RNATC/’ THETA NMAG N1IAG(DR) )
26000 AIT~ 181 .
36699 ZT(IG.EQ.1) UTs9O,
26900 ANAX O,
26910 ATN O,
26920 2 1 1
36930 CALL PArT(APMT ,ATI.xW ,AIT,AINT.AMAX ,A PIN ,ALT,XT.TA )
369110’ WRXTE 2.74)
26950 WI TEC 6 .74)
26960 CALL I1PAT(AMAX .AIT.A ZPT,N FP )
26970 82 F(IFT,EQ,O) GO TO 83
269*9’
36990’ “CALCULATE AND WRIT! OUT THE HOIIIONTAL RADIATION PATTERN
27000’
37010 WRXTEC 6.201)
27020’ VRITE(2.201)
37030 201 T0RMAT (//’ HORIZONTAL PATTERN ’)
270*0’ 11171(3,61) ATHE
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37050 V *I T E ( 2 ) 5 , 1,ATH!
37060 WRITE (6,81)  A TH !
27070 61 F0RMAT(/ ’ THETA . ,?7.1)
27060 65 ?0RMAT(/’ PH! SNAG N !AG(DB) )
37090 AMAX SC .
27100 E T’2
371 10 AIP.360.
21129 APII.O,
21130 CALL PATT(APN.A7i3 Z,IW, A!P,AINP,A ?tAX,APIN ,*L?.IY,FA )
27140’ VPITE(2,85)
37150 WRXTE(6,85)
37160 CALL WPAT (A1CAX,AIP .AXWP ,NFP)
37174’
3718*’ “CALCULATE AND WRIT! OUT THE PATTERN DISTRIRUTION
27190’
27200 Xr(DPER ,GT,1.E—3) CALL PATD(DPER,XDB ,NFP)
37219 63 IT (ISG,ZQ.0) Go TO ¶00
27220’
37230’ “READ DATA ZN SCREEN—TILE
27240’ “CALCULATE AND WRITE OUT THE COMMUNICATION RANGE CONTOUR
27250’
27260’ VITTE(2.86~27270 WPITE(6,86)
2720* 86 TORMAT (// CO~1MUNICATI0W RANGE CONTOUR’)
2729*’ 11172(2.99) (AL?(I).1 1 ,W*)
27300 WRITE(6,99) (ALTCX). X— 1 ,NA )
27310 87 TORMAT(/’ PRICDEG)°,12X.’RA$GE(NM )’)
27320’ WRITE(2.87)
27334 W R I T E ( 6 ,$7)
273110 99 TORP(AT(/ LLT(FT)’,6T8.1/(9X.6?$,1))
27350 1 T 3
27369 CALL PATT (APHI ,ATIIE,IV.AIT.AINP,AMAX,*PIW,ALT,ZT,FA)
27370 100 CONTINUE
27380 STOP
2739* END
37400$ FORTRAN USAPAT
27* 10’
27420’ “SUBROUTINE PAT? — TO CALCULATE RADIATION PATTERN
27~30’

SUBROUTINE PAT?(APH!,ATHE. IV,AX T,A X N T~ A MAX ,PIN.ALT,XX,TA )
371450 COMMON X.T.2.X1,T1 .Z1.ne.N3,rP,AK .IG,NN ,N!,AC,SC,ZT,AZ.$A,R NG
27*60 1 ,GRTL ,TRAN&L.ANT !L ,DTA. BTA ,DBN ,IFP ,ITT,IRG
37*70 D Ip .EXSION X(2~ 0),Y(20O).Z(20O) .HO (200),NS(200).AC (500).RNG (6h27*80 I T A ( 4 O ) , Y 1 ( 2 0 0 ) . Y 1 ( 2 0 0 ) . Z 1 ( 2 0 0 ) . I T ( 2 0 ) . A Z C 3 S I  ) . BC( 5 0 0 1.
37*9* 3 ALT (6).5V1C6).GX(3).GYCJ).GZ(3)
37500
37510 IX •A K ’T P / 3 ,I$
27$20 12•2a’3437.76’6080.
27530 I?5R3’,S’.301i$’*4./3.
375*0 F1 1 .t—7’AH’FP
37559 41u0
37560 70 ji.ji’i
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27570 I ? ( I F P . EQ . 1,A I q D . tT . TQ, 1) GO TO 31
27500 IT(IFT.EO.1.A~ D,IY.1~Q.2) GO TO 341
27590 IF (!BG T.Q,1) GO TO 38
27600’
37610’ “VERTICAL PATTERN— CONSTANT PHI, VARY THETA
27620’
37630 31 Z F C ~~1 ,N E . 1 )  A T N E .A T M E ,A I N T
27640 90 TO 36
37650 *
27660’ “HoRIZONTAL PATTERN— CONSTANT TNETA,VIRT PH!
27670’.
37600 34 IT (J1 .NE,1) APHI.APMI+A!NT
27690’
27700’ “FIND PM!, THETA IN RADIAIS (PMX .THE)
37710’
27720 36 PHI—APHZ/57,29S7$
37730 THE.ATHE/57.29578
27714Q GO TO 39
37750’
27760’ •“CONKUNXcATIQN RANGE — REA D LIME OF SIGHT DATA
37770’
37700 38 READ (3’Jl) ZZ.!LANG.DIST.RNG
37790 2FCZz.G7.9998,/57,29578) GO TO 100
27800 *X DTA’SIIiCIZA)
37810 AT DTA’COSCB?A )
27020 $X DIST’SIN (zZ)’.30188
37830 57 0!ST’COS(Z1)’.3O46
3784Q AI’Sa5gRT((S~—AX)”2,(ST.AT)”2)27850’
27860’ “ FIND PHI,T META IN R A D I A NS
376 7*’
37880 PHI—ATAN2((3X.AX) , (SI—AT))
27890 XT (PHX.LT .0,) PXI PX!.2.’3,1415927
37900 HS CRII DIST ’ , 3O48’SIN(ELAIIG+DIST/R2)/COS(ELA$G.DIST/12) TRANEL
37910 TTHaATAV2 (H3CPNaANTEL~ ?A(IW),ATS).ATS’,75/(R3’,3O*4S)
37920 THEE3.1441593’,5.TTIl
37930 39 MaO
379L~0*
27950’ “CALCULATE COORDINATES
279 6*’
37970 CP COSCPHX )
27989 C?00S(?fiE)
279fl0 5P —SIN (PRX)
28000 ST~ SI$(THE)
28010 AE•O,
38020
38030 FX KR
380140 IF(NB ,EQ.O) NI— IN
38050 2.0
2*060 90 20 U 1.$X
28070 NK•1
28080 M K O
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28090 ZF(NB ,!Q.O) CO TO 3
38100 XTCI TcN s) ,!Q.1o97) NK~ 538110 I?CIT (KS).EQ.197) ;Ha26
2S120 ! T ( N X ,EQ.26,AND .KS.EQ,IW) N IsI
36130 3 DO 20 K Q I ,Nk
38 140 M10
26150 IaI4l
28160 ZFCNK .NE.26) GO TO 56
2*170 XFCK Q— 1l4) 50,50.511
28180 50 ITCKQ, EQ.2) GO TO 56
38190 M W I
38200 00 TO 56
28210 54 MV.3
38220 56 TCX—1 ) 10,10,45
28230 115 !F(MK .EQ.O) GO TO S
28240 2T (HQ,Gt.3.AND .KQ.NE. 15) GO 70 10
28250 5 43 1— 1
2*260 ltzM4NS(JJ)
20270 10 NSI.NS(I)
382*0 NG~ 1
28390 !F(IG) 12,114,12
28300 12 IF(Z(I)) 114 ,13,14
28310 13 $G0
28320 14 AY XSI’WG
36330 IF(KQ.GT.18) NO.0
313110 Ipiu.EQ,26,AND ,xQ.N E .2) AN — A N—I ,
28350 DO 20 3.1,151
26360 *1 J— 2+WG
2$3~0 1—5.3
38360 90 2o 1—1 ,3
38390 A X 1
28800 KH’l
381110 A— A 1+AX’,S
3*420 TF(L.WE,2) G O TO 32
384130 A 2 1 .
284140 XF (MWS EQ .1,A HD.J.EQ,NSI) 1 K 2
38450 ZF (MW .EQ,3.AND,J.EQ,1) 1 K 2
38460 32 61 KK
38870 DO 20 k 1 ,KX
38880 XF(,7.N!,1.AND ,L.!Q.1) GO TO 35
281490 T1 XI(I)—X(!)
38500 T25TICX)—y (X)
38510 T3 2 1 ( I ) — Z ( ! )
26520 DK IIO(I)/AN’.S
36530 XF CMW ,NF.1 ,OR ,J.NE.SSI) GO TO 60
38580 IT (XX ,NE.2,AND .L.NE.3) GO TO 60
28550 58 T1 0.
38560 T2 O.
38570 73•1.
20580 DH•.0O75• 28590 GO TO 65
38000 60 ZTCMW .MH.3.oR.J.NE .1) 50 TO 65

112



- • • ,.•-• • •
~~~—~

•- • • • .
~~~~~~ ~~~~

• • • • -  
~~~

--—

38610 IF(XK ,EQ.1,AND .L.N!.3) GO TO 58
2862* 65 ROZSQRT(T1’T1+T2’T2.T3’T3)
36630 DA DH’A’2./R O
33680 PX X(I)+DA’Tl
26650 P T T (I)’DA’T2
38660 P7 *Z CI ) + DA ’T 3
28670 IF (MW ,EQ. 1.AND .3,EQ.NSI) PX.X1(I)
26600 IFCHW ,EQ. 1 .AND .J,!Q.WSI) P1.11(I)
38690 IT(flw.!Q, 1 ,AND .J.!Q.NSI) PZ.ZI(I)4(AX—2.)’DH
20700 $S DK’.5’3.1141593
36710 ZFCL.NE ,2) A2 ..5
23720 DD k2’Dx/BB
28730 9T (T1’CT’CP+72’CT’SP)/RO
387140 9S —T3’ST/RO
38750 PS BK’(PX’CP+PY’SP)’ST
2876* P3~ CoS (PS)36770 P8 SIN (IS)
38780 PQ BK’CT’PZ
28790 15 S!N(PQ)
26800 PS COS(PQ)
28010 35 P1~ P3’AC (W)—p4’BC (N)28820 P2 P3’BC(N)+P4*AC (P)
38630 AGTD—0.
308149 IGTD Q,
30850 SXCL )— PX
38060 11(L)—PT
26*70
38880’
3889*’ “FIND WHETHER IMAGE FIELDS EXIST d M6.1), OR JOT d M9.0)
28900’
2*910 Z? (L,WZ .3.0*.K.N E .1) GO TO 24
28920
26930’ CALCULATE COORDINATE GX .GT,GZ OF THESEGMENTS FOR 079
269110’ *“ (FOR FUTURE USE)
20950’
38969 GXCI )a2 .’GX(1)—GX (2)
38979 GT(1) 2.’GT (1)—G 1C2)
36900 OZCI) 2.’GZ(1)—GZ(2)
28990 GX (3) 2,’GX(3)—GX(2)
29000 111C3)—2 ,’G!(3)—GT(2)
29010 GZ(3)2.’GZ (3)—GZ(2)
29020’
29030’ “GTD IS N OT CON S!D !RED
29040’ “FIND DIFFRACTION FIELDS IT GTD (AGTD, BG TD )
39050’ •“ (FOR FUTURE USE)
29060 244 CONTINUE
29070 AA !MG
a~ oco Xr (3—1 17.15 ,17
29090 15 XF (Z(X)) 17,16,17
39100 16 SA ~~0 ,
29110 17 A P I ..AA
39120 A M 1 .—A P
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2913* OS•P50(DT’AP.DS’AN)
291 110 QC P6’ (DT’API+DS’AP)
39150’
29 160’ “C A L C U L A T E  R A D I A T I O N  PATTERN !(A!.I!)
39179’
391*9 AE AE— (P I’QC—12’QS)’DD+AGTD
29190 B! 8!—(p1 ‘OS.P2’0C ’DD’BGTD
29200 20 CONTIWU~
29210
39220 Az (31 —TX ’SQRTCBB)
2923*’
392140’ “COMMUN ICATION RANGE C0147011R 11 3,I16 1
39250 ’
29260 IT(IRG.EQ.1 .AND. IT ,EO.3) GO TO 72
39270 IF (AZ(J1), GT ,AMAX ) AMA X AZ (J1)
39280 TF (IFP ,EQ,1 .A 1iD.!T ,EO. 1 .AND.ATHE.LE.AI T +.OOI AXNT) SQ TO 70
29290 IY (IFT .EQ , 1 .AND.I, E2.2,AND .AP M!.LE,AI T +.OOI AINT) SQ 70 70
39300 GMAXaAMAX ’AIiAX /PIP/30.
39319 GDB I O , ’ A L O G l O ( O M A X )
39320’
29330’ “WRITE RADIATION PATTERN A flAX,GMAX ,GDB
293 40’
39350’ vRITE(2,260) AMAX .GMAX, GDR
39360 WRITE(6,280) AIIAX ,GNAX ,003
29370 WIIT!(2)2,3.MIAX,GMAX,GDN
39380 280 TORMAT (/ EMAX ’.F8 ,3, GAINS ,F7.3, GAIN(DB)~ •T6,2)
39390 GO TO 100
29400 ’
291410’ “CALCULATE RANGES FROM TflE ANTEN IA ,$N5
29420’
391439 72 IRR AZ(J1)/ (BK’SQRT(12O.’DBN))
294~ Q DO $0 I 1 ,MA
394450 UU RIIG(I)’1652./R3
39460 VV A L T ( I ) ’ ,3 0 1 4 8 + G R E L + R 3
29470 VW .ANTEL.FA(IW) .R3

• 39480 RR SQRT (VV’*2.WV”2.2.’)~’W’VY’COS(UU))391190 ALP.1 ,
29500 !T (RRR.G .VV—WW ) ALP.(WW”2+VY”2.RRR”2)/(2,’WW’VV)
39510 PPPaARCOS(ALP)
29520 XF CRR R .LT .RR ) RXG (I) R3*PPP/1652.
39530 P G I ,E—5
395140 !y ( R N G ( Z ) . OT . I . E — 6 )  R G — R N G ( I ) ’ 1 8 5 2 .
29550 QQI.(ALT(X)’.3040+GPEL—AWTEL—FA (IW ))/IG
29560 000.ArAN (Q01 —RG /(53’2,)
39570 !F(RR ,LT.RRP ) QQQST?H
39560 ITH(I)aQQQ’S7 ,29578
39590 SO CONTINUE
39600 APHTaPHT’57,29576
29610 ATH!.90.— THE’57.29578
29620’ WRTTE(3,74) APHI, (PNG(XhI I,WA)
29630 WRITE(6,74) APR!, (RNG(IhISl, HA )
2964 0 711 F O R I I A T ( F 7 .2 , 1X ,6T1 , 1/ ( 6 T $ .1) )
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29650 30 To 70
29660 100 RETURN
39670 END
29680$ FORTRA N 5114F9P
296G9*
29700’ “SOUIROUTI$E FUN — NUMER ICAL INTEGRATION
29710’
29720 SUBROUTINE FUN(DD.DE.19 ,SVM ,HOZN)
39739 DIREMSIOW 19(1~~297140 SUM a Q
3975Q • NDH NDIM/2’1
39760 DO 10 I.2 ,J D I M
3977Q 14H .5’D!
29760 Zr X.LX.NDH NHU ,5’DD
29790 SUM—SUfl+Hfl’(!9(I).19(I—1))
29800 10 C O N T I N U E
39810 RETURN
29620 END
39830$ FORTRAN VIABLE.
29$~9’29650’ “FUNCTION EL! — ELIPTIC INTEGRAL OP SECOND HIND
2 9*60’

F%JNCTIOI ELE(P)
29680 21 (1—1.) 3.5.8
396~ Q 8 WBITE (6,100) P
39900 01101
29910 100 FOPMAT( IOX, ’XLLEOAL ARG UMENT FOR EL!. ARG . ,I13 ,*)
39920 S ILE 1.
39930 RETURN
299 140 3 AN 1~ 1.—P
29959 !L~.1,.AM1* (.463O151..1O77a12’AM1— (,2*52727,,O412li96
29960 1 ‘AMI)’ALOG(A Ill))
29970 RETURI
29980 EN D
29990$ FORTRAN UUELK
30000’
300’O’ “FUNCTION ELK — ELIPTIC INTEGRAL 0? FIRST HIND
30020’
30030 FUNCTION ILK(P)
30040 11(1—1 .) 3,4.8
30050 14 W R ! T E ( 6 ,100) P
30060 STOP
30070 100 FOPMAT (lOx .’ILLEGAL ARGUMENT FOR ELK , ARG U ,$I3 ,*)
30000 3 A MI I ,—P
30030 ELK.1,386294.AMI’(,1119733..0725296’ANI)— (,5.AMI’
30100 I (.1213478+ .0216721’APII ))’ALOG (AMI)
30110 RETURN
30120 END
30130$ FORTRAN USA PET
30180’• 30150’ “SUBROUTINE PIlE — TO CALCULATE POSIT ON (1,1.1), (11,11.11)
30150’
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30170 IDIIOUTIN! PI T !
30180 COMMON x,T.Z,X1,Y1.ZI,NO.NS.FP.AK,IS.NN ,NI,A C,RC.XT,AZ,NA .I$G
30190 1 ,GREL,TRAW EL,A NTEL,DTA .ITA .DBM ,!FP,ZF?,!*G
30200 DIMENSION HO (200),X (200).X(200).1(200).XI (200).T1 (200).
30210 1 Z1(20O).NS~2QD).AC (500).$C(500),XTl20),AZC36I),

RNG(G)
30220 PX NN
30230 I?(~~ ) 2.2.1302140’
30250’ “ENTES ANTENNA TYPE FOR THE SIMPLE PROGRAM ANTTINA
30260’
30270 1 !P(NB.NE.O) READ(1 ,20) (jT(I).I.1,NR)
30280 NX NB
30290 7H0 150,
30300 PHO—O ,
30310 THX.THO’.O174533
30320 CaCOS(THX)
30330 IIT.SIN (TNX)
303140 2
30350 90 319 LS.1,NX
30360 J K 1
30370 I?(~~ .EQ.O) GO TO 31630380 ZP(!T(LS).*Q,1097) NK.5
30390 IT(XT(LS).EQ,197) NKS2G
30800 318 90 315 L0 1.NK
30 4 10 L.L+ 1
30420 ALS LQ
30430 ?CSa .ZQ.O) GO TO 305
30440 IP(!T(LS).NE.197) oo TO 305
301150 !P(LQ—2) 305,305.303
30460 303 ZF (LQ—1 8) 312,312,306
30470’
30480’ “CALCULATE ANTENNA POSITION (X,T,Z).(X1 ,TI,Z1)FOR GENERAL
30490’ “PROGRAM ANTENNA AND SUB—ANTEN NA MIRE 11,2 OF
30500’ “SIMPLE PROGRAM ANTENNA
30510’
30320 305 X1 (L)—X(L)
30530 l1(L)al(L)
30540 $1(L)CZ(L)•N0(L)
30550 .0 TO 315
30560’
30510’ “CALCULATE (11 .11.21) FOR 3gB—ANTENNA 015—26
30500’
30590 308 pNI.30.’(ALS—ls,).PHO
30600 PM X .PHI• ,0174533
30610 X1(L) X(L).KQ (L)’COS(?NX)
30620 T1(L).T(L)*X0(L)’S!$ (PMX)
30639 $ 1 ( L ) — 2 ( L )
306140 GO 70 315
30650’
30660’ “CALCULATE (X1 ,T1,21),(X.!.2) TON SUB ANTENNAI3.14
30670’
30689 312 ?X1 30.’(A&S—-3 .)+PHO
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1

30690 PHX PIII ’ .0174333
30700 X 1 ( L ) — Z ( L )
30710 71(L) .T(L)
30720 $1(L).Z(L)
30710 1(L)aX1(L)+KO(L)’SZT’CO$(PHX)
307u0 Y ( L ) . T 1 ( L ) + x o ( L ’SZ T ’SIY(P HX
30750 $(L)UZI(L)+K0 (L)’C
30760 315 CONTINUE
30770 319 CONTINUE
30760 20 FORMAT (IS,ISI4)
30790 RE T U R N
30*00 END
30610$ FORTRAN
30020’
30830’ ‘‘$UIROUTINE 92? • To CALCULATE SIZE OF MATRIX USABLE A QA IN
30149’
30S59 RURROUTINE QZ? (KI,LS,II.L9.NX.NZ,KX,N?)
30860 COMMON X , Y .Z , X I , Y 1 .ZI ,H O.N S ,FP .A X . I G , N I . N B, AC , B C ,X T ,A Z , N A , R N S
30870 1 •GREL,?RANEL .A JTEL.DTA,ITA .DBN.I?P,IFT ,IRG
30880 DIMENSION X (200).T (200) . C ( 2 0 0 )  .1(0(200) .NS(200).AC (500),
306*0 1 SC(500),XI (290) .T1(2OG).Z1(2O0).XT(20). 4P~23),AZ(361h30900 2 RNG (6)lJUO
30910 90 20 I.HX,K1
30929 J.3.NP (I)
30930 20 CONTINUE
309140 $XSXI—J
30950 flZ’O
30960 fl1 .L9.I
30970 H2•L9+LS
30980 DO 50 3.fl1.M2
30990 $2 M2+NS(J)
31000 50 CONTINUE
31010 RETURN
31020 END
31030$ FORTRAN URAN IA
31040’
31050’ “SUBROUTINE JPAT — TO CALCULAT E NORMALIZED RADIATION PATTERN
31060’
31070 $UBROU?TNE NPAT (AMAX .AIT.AINT. !)
31069 COMMON X.Y.Z,ZI.Y1.21,HO.NS,PP.AK,IG,M1,NB,AC,BC.XT,AZ.NA,PN O
31090 1 ,GREL.TRA$ZL.ANT!j.DTA,BTA .DSN.IFP.IFT,IRG
31109 DZ~ EX5ZO$ X(200),T (200h1(200).X1(200),TI(200),

Z1(200),
31119 1 H0(200).NS(200).AC (500).BC (500).AE(361) .IT(20).RIG(6)
31120’
31130’ “INCREASE ATM FROM 0 TO AXE . THE ANGLE RANGE OF RADIATION
31 100’ “PATTERN CONCERNED
31150’
31169 1.0

• 31 170 kTM•—AZXT
31100 10 ATH.ATH.AINT
31190 2.1+1
31300’
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31210’ “ PORMALIZE THE RADIATION PATTERN
31320’
31230 FM AZ(I)/AMAX
3 1240 Z T ( F M . LT. 1 ,E — 5 )  GO TO 252
31259 TDB.20.’ALOGlO(?fl )
31360 60 TO 2514
31270 252 FDI..1000,
31200’
31290’ “PR INT OUT THE NORMAL IZED RADIATION PATTERN
31300’
313~0 254 112112(6,88) ATH.FN.FDB
31329 VRXTE(2)3,3,ATH,FM,FDB
31339’251s W$ITE (2,00)ATH,,M,?DB
313110 XF (ATX.L2,&IT+.0O1—AINT) 90 TO 10
31359 08 FO*MAT(F5 ,0,F IO, 14.F1 0.2)
31360 RETURN
31379 END
31380$ FORTRAN V IA PAD
31390’
31800’ “IUBROUTT$E PAID • TO CALCULATE PATTERN DISTRIBUTION
31810’
31429 PUBIOUTXU PATD(DPEP .IDI,PFP )
31839 COMMON X.T.;,X1.I1,Z1,NQ,$S.TP ,AK,XG,RI l ,NR,AC,BC.ZT,AZ.JA.PNG
31489 1 .GREL,TRAN EL.ANTEL.DTA.BTA .DBM .IFP.Z?T.IRG
31450 DIMeNSION Xj200).I(200) .Z(2O0).HOt20O) .WS(2~ O) .&C(500).31869 8 PNG (6) .X1 (200),T1 (200),Z1(200).Il(20),AZ (36l ),~ C(5O0)
311170 JX’NFP— 1
31480’
31490’ “15—oRDER AZ IN INCREAS ING MAGNITUDE
31500’
31510 DO 20 I.1,JX
31539 $MAX O,
31530 K—I
31580 90 10 3 1 ,lX

• 31559 2F (AZ (J).LE,BMAX ) GO TO 10
31569 IMAX .AZ (3)
31579 K—I
31560 10 CONTINUE
31590 AZ (K).AZ(X)
31600 AZ(I)—B#AX
31610 20 CONTINUE
31620 $D!V.IOO./DPEI
31630 ANDIVSNX— 1• 31680 JD WDIV+2
31650 AND .ND—2
31669’ NRITE(2,25)
31070 WRT?E(6,25)

• 316*0 25 ?ORNAT(///’ PATTERN DISTRIBUTXONV/)
3 1199’
31700’ “lOB—— I ~%,MAG31719’ “103.0 *X,MAQ, DI
31739’ “103.1 ~X,DB

• .
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3 17 30’
31789 ?(IDI.EQ..1) WRITE (6,55)
31750’ IF(IDB,E~ ,—1) WRITE (2,S5)31760 IF(IDB.EQ,0) WRXT !(6,65)
31770’ IF(IDB.EQ,3) WR ZTEC2.65)
31780 IF (IDB,EQ,1) VRXTE(6 .75)
31790’ ZF(IDB,E0,I) VRITE(2.75)
31000 55 FORMAT(’ K MAG )
31819 65 ?O1MAT(’ % HAG
31820 75 FORMAT( K ( D I ) ’ )
31830’
313140’ “CALCULATE PERCENTAGE P. MAGNITUDE C , DR II
31859’
31359 P~~~DP E R ’A IT D
31870 IF(PP,GT,99,99) ND—ND— i
31860 90 110 J.1,$D
31699 A3 3—1
31900 ArDPER’ANDIY’.O1’A 3’1.
31910 NP’A
31920 NQ NP.1
31939 P.NQ
319110 P—DpER’A3
31959 ZPiP.GT.100,0I) 1 100,
31960 F.(AZ (NP)—AZ (NO))’(1 A)4AZ (NQ)
31979 G.F/AZ(1)
31989 ZF(P.GT,100 .01) 9u0.
31990 XF(J,EQ,1) Gal.
32000 IF(G.GI,1.!—S) GO TO 35
32010 1 100.
32020 GO 110 36
32030 35 H2 0 ,’ALOGIQ (G)
32080 38 2?(XDB ,EQ,—1 ) VRXT!(6,50) 1,6
32050’ XF (XDB,EQ,.1) WRITE(2,50) P,G
32060 IF(IDB.EQ.0) WRIT!(6,60) p, G ,fl
32070’ XF(XDI,!Q,O) WRXT !(2,60) P,G,H
32080 lt (IDB,EG.1) W1TT!(6.70) P.M
32090’ I?(IDB,E9.1) WRXT EC2 ,70) 1,11
32100 40 CONTINUR

• 32110 50 FOV(AT(76,1,F9.3)
32120 60 ?ORMAT (F6 ,1~ F9,3~T10.2)32130 70 FORMAT(F6 ,1,F10,2)• 331140 PYTURN
32 150
32160$ ENDEDIT
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APPENDIX II

Program cross—reference

FILEDIT NANE DECK NANE SYNDEF

LNXMNA LINKI1N LINKMN

LNKM1A LINKM 1 LINKM 1

LNXM2A LINKM 2 LINKM 2

LNKM3A LINKM 3 LINKM3

DSTRTP originally changed to DSTPLT

DSTRP1 PPLOT PPLOT

Y .LABL LABEL LABEL

YSFUTL YSFUTL CALLTS and others

PACK PACK UNPACK and others

~)IMXXX DI}IXXX

USAMA I MAIN MAIN

USAPAT PATT PATT

U~ AFUN FUN FUN

USAELE ELE ELE

USAELK ELK ELK

USAPXY PXY Z

USAQZP QZP QZP

USANPA NPAT NPAT

USAPAD PATD PATD

• 120



APPENDIX III - GLOSSARY

Adjustable dimensions A facility of the FORTRAN language which allows the

size of an array to be defined in a given routine

and then passed to subordinate routines via the argu-

men t list, eliminating the need to define the size

of the array again in each of the subordinate rou-

tines. Thus the dimensions of an array in a sub-

rou tine may be varied without actually modifying

the subroutine itself.

DDO2 , p. 2—16 thru 2—17

ASCII A particular standardized system which assigns cer-

tain binary bit patterns as representations for a

set of graphic and control characters; these bit

patterns are used internal to data processing equip-

ment when the strings of symbols they represent are

to be stored , transmitted , or manipulated . ASCII is

one of the two native character sets of the Honey-

well 600/6000 series computers (see also BCD) and

may be accepted by programs written in the FORTRAN

language on these machines. There are , however ,

certain pieces of software associated with FORTRAN

which exist in two mutually exclusive for-ins, each

designed to be compatible with a particular charac-

ter set. As a result, it is sometimes necessary to

_____________  - .  • 
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specify which of the two character sets is to be

used ; it may not be possible to use both character

sets within a given program . There are, in addition ,

some routines designed to automatically convert

characters of one set to those of another set; it may

be possible or necessary to specify the use of these

routines fo’: certain applications .

DDO2 , p. 3—28 thru 3—29, A—l thru A—3

DDO7 , sections I and IX

DD2 O , sections II and III

BATCH One of the two major environments in which a program

may execute on these computers (see also timesharing).

A batch job generally does not interact directly

with a user at a remote terminal; it is not monitored

or serviced by the TSS Executive ; and it is not sub-

ject to certain constraints imposed upon jobs which

do execute under the TSS Executive . Since batch pro-

grams are monitored and serviced by GCOS rather than

by the TSS Executive , some functions which can be

performed in the timesharing environment cannot be

performed in the batch environment , and vice versa ;

in addi tion , the way in which certain functions are

accomplished varies depending upon the environment .

As in the case of character set differences (see

ASCII above), there exist two mutually exclusive
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versions of certain pieces of software, each designed

to work in a particular environmei~t. This may again

necessitate specification of the environment in which

the program will operate; it may not operate in the

same fashion 1n~a different environment.

DDO7 , sections I and IX

DD2O , sections II and III

BCD A system by which a set of graphic symbols may be

represented as a string of binary bits. This is one

of the two representation systems native to the Honey-

well 600/6000 series computers (see also ASCII).

DD02, p. 3—28 thru 3—29, A—i thru A—3

DDO7 , sections I and IX

DD2O , sections II and III

Binary file A file which has been created by a binary write

statement or other process which does not employ for-

mat conversion. Such files will often contain inf or—

mation in its internal binary representation , and do

not usually contain character information such as

~~adings , textual messages, or spaces between data

items. Binary files are used primarily where data

will be used as input to another program and will not

ordinarily be examined by a human being. The informa-

tion is in a form which is readily machine—readable

and which does not require conversion from its

123 
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external format to the internal binary format of the

machine; it is not readily human—readible (see also

formatted file).

DDO2 , p. 5—14

DD2O , p. 2—4 thru 2—8

Binary number Numbers are generally converted from their external,

human—readable form (a string of characters) into a

binary form which is more convenient for internal

arithmetic manipulations . The format of this inter-

nal representation is detailed in the reference .

BN86 , p. 1—20 thru 1—28

Buffer In order to improve the efficiency of I/O operations ,

data transmitted to or from an I/O device is accumu-

lated in an arbitrarily—chosen area of memory referred

to as a buffer. When data is being transferred to a

file (a WRITE operation), data is accumulated in the

buffer until the buffer becomes full; the data is

then written to the I/O device (called “flushing” the

buffer) and the process repeats. Because of this

buffering process, it is sometimes necessary to take

explicit action to “flush” a buffer or “close” a file ,

a process which includes flushing the buffer and

marking the end of the data just written on the I/o

device. These flushing and closing operations

transfer the last portion of data from the buffer to
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the I/O device , so that the information of the I/O

device is complete and up to date.

DDO7 , section VI

DD2O , p. 2—37 thru 2—38, 2—44 thru 2—50

CALLSS CALLSS is a mnemonic for a function performed by

the TSS Executive . The mnemonic is used in con—

junction with the DRL machine operation , which

causes a transfer of control to the TSS Executive ,

which then preserves the state of the program which

executed the DRL CALLSS and invokes the specified

timesharing subsystem on the program ’s behalf . Upon

termination of the subsystem , the TSS Executive

reinstates the suspended program .

DD17 , p. 3—9

CARDIN A timesharing subsystem which facilitates spawning

of batch jobs from timesharing .

DD2 1 , section II

DOMDECK A compressed source deck. The format is basically

that of the corresponding source deck, bu t with most

of the blanks removed . Control information is added

to allow the deleted blanks to be reinserted ; iden—

• tification and error detection data is also added .

BN86, p. 2—5 thru 2—6

Command Loader A timesharing subsystem capable of restoring and

placing in execution properly prepared programs in
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H* format. The command loader is invoked whenever

a system—selection or build—mode command is not

recognized as being valid by the TSS Executive.

DD17 , p. 5—1 thru 5—3

COMMON Blank COMMON will normally be loaded just above the

ba tch slave pref ix , starting at location 100 octal.

If , as in the case of a job which is to execute in

timesharing , blank COMMON must be relocated ,

several methods are available. These are discussed

in the loader manual. Labeled COMMON , on the other

hand , is loaded in the same area as the program

instructions . It is not usually necessary to take

extraordinary action to specify the size or location

of labeled COMMON (but the loader has facilities for

this should it be required).

DDO 2, p. 4—13 thru 4—14

DD 1O , sections II thru IV

Con trol Card See JCL

Deck Name The name punched in columns 73 thru 80 of a COMDECK

or an OBJECT DECK. This name comes from the LEL

pseudo—operation of a GMAP program , or from the

initial COMMENT card of a FORTRAN program or from

its initial SYMDEF , in the absence of an initial

SYMDEF , in the absence of an initial COMMENT . This

name appears at the top of each page of a FORTRAN
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compilation listing following the word LABEL, and

appears on the $ OBJECT card of the object deck

resulting from the compilation or assembly . This

$ OBJECT card may be printed out in subsequent

activities which use the object deck.

BN86, p. 6—12

DDO2, p. 2—4

DRL (Pronounced DERAIL.) A machine instruction which

causes a program interruption. When this instruc-

tion is executed by a timesharing program , the TSS

Executive gains control of the CPU and interprets

the interruption as a request for service. The

exact nature of the service is specified by infor—

macion accompanying the DRL instruction .

BN86 , p. 1—15 thru 1—20, 4—118

DD17 , p. 3—6 thru 3—54

DRLSAV A particular function associated with the DRL in-

struction. Saves a program on a disk file in H*

format.

DD17 , p. 3—23 thru 3—24

Entry point A point at which execution of instructions within

a particular routine is to begin. A given routine

may have one or more entry points , usually defined

by a SYMDEF . When a program is loaded by GELOAD ,

CALL statements are linked with the corresponding
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entry points, and a single entry point for the

program as a whole is determined . This will

usually be the beginning of the main program, which

has an implied entry name of six dots ( ).

When an H* file is created , the entry point for

the element that is saved on the file is written to

the file, so that execution can be initiated at the

proper location when the element is restored .

BN86, p. 6—27 thru 6—27 , 6—63 thru 6—67

DDO2 , p. 4—30, 4—37 thru 4—39, 4—60 thru 4—61

DD1O , p. 4—1

DD31, p. 2—39

FDUMP A timesharing subsystem which allows the user to

examine or modify a disk file in its entirety , re-

gardless of the content , format , or characteristics

of the file . The contents are displayed in octal.

DD2 1, section IV

File Control Block A group of words located in an arbitrary section of

the user ’s memory space, used by GFRC to record the

characteristics and status of a file on an I/O

device. There is one file control block for each

file used by a given program.

DDO7 , section IV

DD1O, section XI

DD2O , p. 2—37 thru 2—38, 2—44 thru 2—50
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FILEDIT A batch mode system program , capable of invoking

various compilers, for creating , maintaining , list-

ing and retrieving source and object program

libraries.

BJ7 1, all sections

FILFDIT Name The name which appears in columns 73 thru 80 of the

• $ language card ($ GMAP , $ FORTRAN , etc.) preceding

each source program deck. This is the name used by

the source file editor (FILEDIT) to access source

programs (the object file editor portion of FILEDIT

uses the DECK NAME from the $ OBJECT card). Note

that the FILEDIT NAME, DECK NAME , and SYNDEF of a

program are not necessarily the same; the FILEDIT

NAME is used throughout this document to refer to

the individual programs of the DISTORT system.

BJ7 1, sections VII thru XIII

Formatted file A file which is subjected to format conversion , in

contrast to a BINARY FILE. A formatted file con-

tains information in the form of a string of char-

acters; before this information can be used by the

compu ter , it must undergo format conversion, in

which numeric data, represented on the file as a

string of numeric characters, decimal points, and

exponent designators , is converted to an equivalent

internal binary . representation (see BINARY NUMBER) .
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The opposite conversion must be performed when the

data is written to the file, along with the addition

of information to control the carriage of the line

printer or remote terminal printer .

DDO2 , p. 5—14

DD2 O , p. 2—12 thru 2—16 , 2—39 thru 2—40

FORTRAN Library Any of the numerous subroutines , called either ex—

Routine plicitly or imp licitly, which perform various ser-

vices for the FORTRAN program . Many of these rou-

tines in turn make use of library routines which

make up GFRC , or they may , direc tly or indirec tly,

utilize the services of the operating system (GCOS

and/or the TSS Executive).

DDO2 , p. 6—11 thru 6—49

DD2O , all sections

GCOS An operating system which monitors the operation of ,

and provides services to, all jobs opera ting in the

batch environment. In the case of the RADC machine ,

GCOS is subord inate to another operating system

called MULTICS . MULTICS monitors and services GCOS ,

much as GCOS monitors and services batch programs,

~nd in so doing provides better security measures

than those afforded by GCOS alone . MULTICS is not

used on the AFCS H6060.

DD19 , all sections
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GELOAD The main loader for Honeywell 600/6000 series

machines. It is invoked in batch by the $ EXECUTE

card ; its input consists of object decks and control

cards which modify the load ing process or pass in-

formation to the loader; its primary output is a

program, linked and relocated , ready for execution.

GELOAD also produces a memory map to indicate where

various programs have been loaded in core; GELOAD

may be used to create H* files.

DD1O, all sections

General Loader See GELOAD .

GERSTR A particular function associated with the MME

• instruction. Causes a program saved on a file in

H* format to be restored (placed back in core).

DD19, p. 4—52

GESAVE A particular function associated with the MME

instruction. Saves a program on a disk file in H*

format.

DD19, p. 4—53

GFRC A set of routines which interfaces with the operat-

ing system (GCOS or TSS Executive) to provide basic

services to a program with respect to I/O.

DDO7 , all sections

H* file A random disk file upon which a program has been

written (saved) in contemplation of placing that
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program in core and executing it at some later time.

A program which resides on an H* file has already

been loaded , relocated , and linked by GELOAD; thus

the program appears on the H* file as an exact image

of the program as it will appear in core. The file

contains only the minimum amount of control infor-

mation necessary to restore the program (place it in

core) and initiate its execution. An H* file is

created by a MHE GESAVE or DRL DRLSAV ; GELOAD can be

used to accomplish the MME GESAVE . The file upon

which the links of a linked or overlayed program

are saved is an H* file.

8S18, Appendix B, Random Storage Format

DD1O , section VIII

HIGHLOAD A mode of operation wherein GELOAD places the in-

structions and data in the highest address locations

of the memory segment specified by the $ LIMITS con-

trol card . Any unused space will then be at the

lower address locations . This is the normal mode

of operation for GELOAD.

DD1O, section II

JCL lob control language . This is a term borrowed from

IBM , and refers to the card images which define the

attributes of a batch job to the operating system

and to any other system programs which require this
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information. On the Honeywell 600/6000 series

computers, these card images are defined by the

presence of the character $ in the first column;

blanks in the second thru seventh; a verb beginning

in column 8; and any applicable options beginning

in column 16.

DD31, all sections

Linking loader See GELOAD. So called because separate subroutines

are linked together during the loading process,

wherever a correspondence exists between the name

of an entry point and the name used in a function

or subroutine call.

DD1O, all sections

Loader See GELOAD

LOWLOAD A mode of operation wherein GELOAD places the

instructions and data in the lower address locations

of the memory segment specified by the $ LIMITS

card . See also HIGHLOAD.

DD1O, section II

Master Mode A mode of operation available to the Honeywell

600/6000 series CPU wherein a program can exercise

maximum control over the system hardware, accessing

any portion of memory physically present and opera—

ting any I/O device. This mode of operation is

used 
~~~~ 

by the operating systems and a restricted
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set of system programs; user programs operate in

SLAVE MODE , wherein the segment of memory which

can be accessed is limited , and certain machine

instructions relating to I/O and system control are

rendered inoperable. This protects the operating

system and other user ’s programs and data from

inadvertent or malicious misuse or destruction .

BN86, p. 1—5

DD19, p. 1—4 thru 1—5, section IV

Memory layout Reference shows the physical position of various

items in the user ’s memory space.

DD1O , section II

DD19, section V

MME A machine instruction which r.~uses a program

interruption . When this instruction is executed by

a batch program , GCOS gains control of the CPU and

interprets the interruption as a request for ser-

vice. The exact nature of the service is specified

by the information accompanying the MME instruction .

BN86 , p. 1—15 thru 1—20, 4—117

~~]9, section IV

Object deck A card deck, or image of that deck on a disk or

tape file , which is the primary output of a com-

piler or assembler. Consists of machine language

instructions and data which make up a program ,
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along with identification and error detection

information , and control information which allows

GELOAD to properly load, relocate, link, and

initiate execution of the program.

8N86 , p. 2—4 thru 2—7

DDlO , sections II and III

PSEUDO A particular function associated with the DRL

instruction . Causes data to be copied from the

user ’s memory into the keyboard input buffer main-

tained by the TSS Executive, thereby simulating

input from the keyboard of a remote terminal.

DD17 , p. 3—20

Random library 1* random disk file containing a collection of

frequently used programs. A random library is

created by the program RANLIB and is used as input

to GELOAD. The random library contains essentially

the same information as the collection of object

decks from which it was created , but in a slightly

different format and with the addition of a

directory to aid in locating the required object

deck. When a random library is supplied to GELOAD,

the directory of the library file is searched at

certain times to find programs which are required

but which have not been loaded previously .

DA97 , section III
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DD1O , section V

RANLIB A program which generates random libraries.

DD42 , section III

RESTOR A particular function associated with the DRL

instruction . Causes a program saved on a file in

H* format to be restored (placed back in core).

DD17, p. 3—21 thru 3—22

Save name The name used to save or restore a program on an

file. This name must be specified whenever a MME

GESAV E , MME GERSTR , DRL DRL SAV , or DEL RESTOR is

used ; some other means of restoring a program from

an H* file, such as the COMMAND LOADER , may or may

not require the use of a save name. The save name

is used primarily to distinguish between program

elements when more than one program element is

saved on a single H* file.

DDO2 , p. 3—14, 3—22 thru 3—25, 6—43

DD1O , section VII

DD 17 , p. 3—21 thru 3—24, 5—1 thru 5—5

DD19, p. 4—3 thru 4—4, 4—52 thru 4—53

DD2O , p. 3—11 thru 3—12

DD31, p. 2—130

SELECTA The $ SELECTA card image causes CARDIN to insert

the contents of the file specified in the variable

field into the JCL stream at that point , when a
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batch job is spawned from timesharing via CARDIN.

Note that this is somewhat different from the

$ SELECT card .

DD2 1 , p. 2—16

Slave prefix An area in locations 0 thru 77 octal (0 thru 143

octal in timesharing) of the user ’s memory space

which is reserved for the use of the operating

system. It is used to communicate between the user

program and the operating system , and portions of

this area may be used as temporary storage by the

operating system .

DD1O , section II

DD I 7 , p. 3—1 thru 3—3.2

DD19 , section V

Slave program A program which operates in slave mode as opposed

to master mode. User programs operate in slave

mode .

DD19 , p. 1—4 thru 1—5 , 4—1

SYMDEF Symbol definition . A SYMDEF defines the name and

location of an entry point or data area , so that

this location can be referenced by a separately

compiled or assembled program . SYMDEFs are gener—

ated primarily by compilers and assemblers , and are

placed in object decks to enable GELOAD to perform

the linking process.
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BN86, p. 6—27 thru 6—28 , 6—63 thru 6—67

DD1O, p. 4—1

DD31, p. 2—39, 2—196 thru 2—197

System standard format A particular format used by GFRC for recording data

on an I/O device. Most sequential files are

recorded in system standard format .

DDO2 , p. 3—29

DDO7 , p. 3—1 thru 3—3

Timesharing A system which allows interactive use of a com-

puter by several users at once; see also TSS

Executive and BATCH.

DD22 , all sections

TSS Executive A sub—operating system which operates subordinate

to GCOS, performing basically the same functions

as GCOS, but tailored to a timesharing environment.

DD 17 , all sections

DD22 , all sections

Unformatted file See BINARY FILE.
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References

Publication Date Title

BJ71 Rev 0 Oct 71 Source and Object Library Editor

Add A Jun 72
Add B Dec 72

Add C May 73

BN86 Rev 2 Mar 73 Macro Assembler Program (GMAP)

Add A May 73

BS18 Rev 1 May 72 System Library Editor

Add A May 73

DA97 Rev 0 Jan 72 Service routines

Add A Jun 72

Add B Jan 73

DDO2 Rev 0 Jan 75 FORTRAN

DDO7 Rev 0 Apr 74 File and Record Control

Add A Jan 75

DD1O Rev 0 Mar 74 General Loader

DD17 Rev 0 Mar 74 TSS System Programmer ’s Reference Manual
Add A Jan 75

DD19 Rev 0 Apr 74 General Comprehensive Operating Supervisor (GCOS)

Add A Mar 75

DD2O Rev 0 May 75 FORTRAN Subroutine Libraries

DD2 1 Rev 0 Apr 74 TSS Terminal/Batch Interface

Add A Jan 75
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Publ ication Date Title

DD22 Rev 0 Apr 74 Time Sharing System General Information Manual

Add A Jan 75
Add B Apr 75

DD31 Rev 0 Mar 74 Control Cards Reference Manual

Add A Jan 75
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