
AD A054 881 ESL INC 5LJNNYVALE CALIF FIG 22/2
USERS 6UID~ FOR THE MILSATCOM LOADING PROGRAM ‘OPAL’: GPSCS ADD——ETC (U) 

‘H
MAR 78 6 0 HEINZ DCAIOO—77 C—0015

UNCLASSIFIED ESL TM938 SGIE—AD ELOO 060 NL

I~~~I
AD
tflA4 88’

U

•

_  
___III U

In



r - - - -
~~~~

•- 

- - -

r AD - b/)) ~‘C)

FOR RJRTIIER IRAN

INCORPORATED

~~I4 495 JAVA DRIVE • SUNNYVALE • CALIFORNIA

-

Report DCA 100—77—C—0015— 4

USERS GUIDE FOR THE MILSATCOM LOADING PROGRAM ‘OPAL ’: /GPSCS ADDENDUM

D D C
March 1978 flF I U JUN 8 19Th

Q Final Report 

B

C.3 Distribution of This Report is Unlimi ted
(in accordance with DOD Directive 5200.20)

i 
— 

~~ THI~U1~ON STATRIENT £
I .—  -

~~~~

*pprovsd kr p~b~Ic rs1 c~~I CI.bb~~c~ Unflmft.d

p

Prepared for

MILSATCOM Systems Office
Defense Communications Agency
8th and South Courthouse Road
Arlington , VA 22204 

- .~~~~~ - - -~-_ - - - 

_



~~~~~~~— _ _ _ _ _ _ _ _ _

- - - - _____

UNCLASSIFIED
$LC~~~Itv CLA%SI.ICATION OF T~~i$ PAGI (WIi~~

, 01. £,,l.p.d)

B~~DI~DY F~~i 1IM~~UTA1’Ifl~J P~~E READ INSTRUCTIONS
~ ~~~~~~~~ ~~~~~~~~~~~~ i ~~ i BEFORE COWPLETING FORM

i ~~.c*t  NuN0t ~ ‘ 2. GOVT ACCC$SIOI~AI~ ~~ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

DCA l00-77-C-00l5-4~ (
~~1R~~~t. /2~~1

~ ~JL S.. ~ JMbflUaA . _._~~~~~ . .__—i I ~
—T -. I~~ ~•F rursnT I.. _.., VS~~EO

Users Guide for the MILSATCOM Loading ( f~~~~na~~~ eport 
- Computer

Pro~ rat ‘OPAL ’ : GPSCS Addendum . I ~ 
t Users Guide

— --— —---—‘.~ .—-—— .-——~~—--———.- 

~~ Y~~L_ TM9°~
°
~P’ 

R~~PO~~T ~ u~~es~

7 u: CONT~~A LI y~~~~RANT NUMSC~ a)

~~~~~ Hei~~~7 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~

• • F3m~ t NG QNG A NIZAT ~OH AME AND ADD IESS 10. PPOGNA U ELEMENT~ PROJL CT . ’* SK

ESL Incorporated7 A R E A  WORK UNIT

495 Java Drive
Sunnyvale , CA 94086  PR 800—77—1

• ti CON7~~OLLING OFF ICE N A M E  AND AO O~~ESS

~ ILSATCOM Systems Off ice  // Mard~ ~~ 78 (
Defense Communications Agency ~ NUNP~~~ OF PAGT~~
Ar1~ ngton , VA 2 2 2 0 4  ________________________

14 W ONIT O U~$G AGENCY N 0 40 Il.,.e s liv., Cc,tUoSlffij OWe.) II. SECUNITY CLASS. (vi thai r•perf)(
~~P1~I 

UNCLASSIFIED

/ IS.. DECLASSIFI CAtI ON1OO.NG~~A 0IHG
SCHEDuLE

1 5. 0* $ 1’~~IS~J1’ I0W S T A T E M E N T  (of hi. R.po,a)

Distribution of his repQz.t...is~ 3~n1i.mited . ~~ tor pvblic r1i~~*

L /~ 
4 r ~ Ai~~~~ ~~

) ~~~~~~~~~ U~~~ $ 4

17 0 IS t ~~i S u T i O ~ S T A T E M E N T  (.1 11,. .S.t, e1 .att.i.d In ~,.c* 20, II diff. r.,tI hv., Ripen )

II 1UPPI EN5t TA ~~Y NOTES

• I~ ~ EY VOi DS (Cantlnu. .0 u niv.. .Sd. If n.c...ivy a~4 Id.nflfy by bl,ck nta.b.r)

Coi~munication Satellites
Satellite Loading
NILSATCOM

20 v s~ T m*ct (Cw.linu. u.~~•• .141 Ii n.ci•i~~p .04 14.n(I4’ by block M.0b.4’)

‘
~This report describes the use of a modified computer program

that interfaces with the JCS-approved User Requirements Data Bas
( TJ RD B)  to assess the ability of different satellites to meet
stated requirements. Input to the program consists of specifi-
cations of various program options controlling the loading
alcorjthm and “sieves” on the URDB. Dynamic modifications to
selected entries of the URDB may be specified .

Do 
~~~~~~~~ 

1413 EDIT iO N OF ‘ NOV SO IS 0050LITE UNCLASSIFIED
$ICU~~ITY CLASSIFICA TION OF THIS PAGE (Vh .0 Datl tn’.c•d)

~/ d ’V  ~~~
h



,..i ~~~~
. . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

•.—--.- ---•. . -,

20. Program input also controls a flexible satellite data base,
enabling loading analyses of various satellite configurations.
Output consists of loading results summarized according to
several criteria. The program runs on the IBM/370 at
Reston, VA, or the IBM/360 at Arlington. Interactive pro—
gram setup is available at the Reston facility.
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USERS GUIDE FOR THE MILSATCOM LOADING PROGRAM ‘OPAL ’:

GPSCS ADDENDUM

1. INTRODUCTION .

1.1 Background.

This report describes modifications to the OPAL MILSATCOM
Loading Program, in terms of its operation. OPAL is the acronym

for a computer program , developed for the Defense Communications
Agency (DCA) by ESL Incorporated , which interfaces the MILSATCOM
Systems Office User Requirements Data Base (URDB) to provide sum—

man es of satellite loading of various portions of that data base.

OPAL was delivered to DCA in October 1977, along with a Final

Report’ and Users Guide.2

The computer program as delivered was limi ted to loading
simulations involving AFSAT , FLTSAT and DSCS—II and -III satellite

models. The computer program has since been expanded , under
modification to contract DCA 100-77-C-0015, to provide the additional
capability of handlin g various GPSCS conf igurations. The modifica—

tions incorporated are two fold: first, the addition of URDB masking
routines, which provide for dynamic modification of entries of
the UROB and its augmentation; second, the addition of a flexible
satellite model data base and software providing for its manipulation.

‘P.D. Shaft, “Description of the MILSATCOM Loading Program ‘OPAL ’ ,
ESL Incorporated , Sunnyvale, CA , Report ESL—TM888, 30 Sept. 1977.

Heinz , “Users Guide for the MILSATCOM Loading Program ‘OPAL ’,
ESL Incorporated, Sunnyvale , CA , Report ESL-TM887, 30 Sept. 1977._ __ j
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1.1 -- Continued.

The features of the original OPAL Computer Program remain

essentially unchanged; as such, the Final Report1 and Users Guide2

adequately describe these features. The purpose of this addendum

is to describe features incorporated since delivery of the original

computer program.

1.2 Organization of this Report.

The description of ooeration of OPAL Computer Program

additions is organized into the following sections:

• URDB Masking (Section 2)

• GPSCS Data Base Manipulation (Section 3)

• Miscellaneous Operational Notes (Section 4).

This report is intended as a companion to the original users guide.

The features , whose operation is described herein, are described
in an addendum to the Final Report.3

3P.D. Shaft, “Description of the MILSATCOM Loading Program ‘OPAL’:
GPSCS Addendum,” ESL Incorporated , Sunnyvale, CA , Report ESL-TM939
March 1978.

- 
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2. URDB MASKIN G .

2.1 Introduction .

This sec tion describes the operation of the URDB masking
features of OPAL. URDB masking enables the user to dynamically

modify one or more fields of any line item (i.e., entry) in the
URDB or its augmentation. Alternatively , groups of line items may

be identified by certain coznmonalities, involving one or more
fields, and modifications made to each line item in the group. The

Loading Program permits up to ten passes through the URDB prior to

each run , a different mask being applied to each pass; after a run ,

the data base is restored to its original state.

Masking is accomplished, in both interactive and batch

modes , by setting up a Mask Dataset. This dataset consists of two

types of records :

• GET records, which define fields and field

contents a line item is allowed to possess in

order to be modified; and 
-

• SET records, each of which defines a new value
for a particular field , to be assigned each
line item surviving the above “GET” test.

The simplest type of masking is that in which specific
line items are designated for modification. In this case, the
format of the GET record is

AB=lineiteml , lineitem2,. .. ,lineitem n
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2.1 -- Continued.

where lineitemi. . . lineitemn are concatenations of A— and B-field
values. If necessary , owing to a large number of line items to

be designated, several GET records may be used ; i.e.,

AB=lineiteml, lineitem2,. .. , lineiteinn
AB=lineitemp,... ,lineitemq.

One SET record is created for each field to be modified ; each has

the following format:

fie ld=value

where field is a field name (e.g., A ,B,CC,DD , etc.) and value is
the value to be assigned.

In addition to line-item searches , the program is capable
of modifying entries based on the commonality of one or more fields.
A GET record is created for each field referenced ; e.g., the GET
records

fieldl=valuel ,. .. ,valuen
field2=valuep,... ,valueq

indicates that, in order for a URDB entry to be modif ied, its field
fieldl must contain one of valuel,.. - ,valuen, and its field field2
must contain one of valuep,...,valueq.

For cer tain fields , whose entries are numeric , a range of
values may be specified in a GET record. For example , the GET record

I
fieldl=valuel ,value2—value

34
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2.1 -- Ccntin~ ed.

indicates, for an e~:r.’ :: be modified , its field fieldl value must
equal valuel, or be be:~ een value2 and value3 , inclusive. Specifi-

cal ly ,  the f ie lds f~r w~:cn a value range may be specified are
B,J,W,X,KK ,LL ,00—l, 3—2 .~~ —3 and 00—4.

The user has access to all fields in the URDB and URDB
Augmentation , as inii~ a:ed in Table 1. Many of the fields are not

used by OPAL, and are s: designated ; the user is free to use ther~
in any manner desired.

2.2 Mask Format Exa oles.

Example 1: I~ this example, specific URDB line items are

to be modified. The Line items are

CINCPACO O3
CINCPACOO4

CINC EURO 01
ARNY1O3

The modifications are as follows :

Field New Value
P GP

00—1 2
J 3.9K

The GET records are as follows:

AB=CINCPACO 03 , CINCPACOO4 ,CINCEUROO1

AB ARNY1C3

5

p 
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Table 1. URDB and URDB Augmentation
Fields Accessed by Masking
Routines

F~ e1d Description Valid Entries

A Submitting Command Any alphanumeric
<8 char.

B Control Field Integer , 001— 999 *

C Transaction (to Any alphanumeric
change entry) * 1 char .

D Network Designation Any alphanumeric
<6  cha r.

E Time Frame Required C ,M ,L ,F
F Priority Jl—J7 , Sl-S 5
G From : Area 0 , 1, 2 , . . . 7
G-1 From : State/Country Any alphanumeric

< 2  char .
G-2 From: Location * Any alphanumeric

< 8  char.
G-3 From : Operating A , B ,F ,P ,S ,T ,V ,X

Platform
H To: Area 0 , l , 2 ,~~. .7

H-l To: State/Country Any alphanumeric
< 2  char.

H-2 To: Location* Any al phanumeric
< 8 char.

H-3 To: Operating A ,B,F,P,S,T,V,X
Platform

I Type Service (Data, D,F,I,M,R,T,V,Y
etc.)

J Data Rate VA , numeric and multi-
plier

K Type Operation B,M,S,F,D,H ,C
(Broadcast , etc.)

L Service Availabili ty A ,B,C,D,E,F,G,K ,M,P,
R ,S ,T , Y

*Not used by OPAL 
6

a - - — — - - -
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Table 1. -- Continued

Field Description Valid Entries

M Quality of Service D,T,3,4,5,6,M

N How Presently Any alphanumeric
Satisfied 1 char .

0 Adequacy of Any alphanumeric
Satisfaction 1 char.

P How Planned to be Any alphanumeric
Satisfied 2 char.

Q WWMCCS/N on-WWMCCS W ,N ,R , X
R Alternatives Any alphanumeric

Available* 1 char.
S Criteria for Any alphanumeric

Inclusion * 1 char .
T (Reserved for Future)* Any alphanumeric

<3 char.
V User Community A ,C ,D ,F ,G ,I ,N , S ,U

( GMF , e tc .)
W Max . Number 3 char. integer

Terminals
X Number Circuits 01-99 , lx , 2x ,. . .9x,xx
Y Source Document ID* Any alphanumeric

<3 char.
Z Remarks * Any alphanumeric

<8 char .
AA Submitting Command* Any alphanumeric

<8 cha r.
BE Control Field Integer 001-999
CC From Terminal 2-di git Ref .  Code

Location Code Term Type
DD From Terminal 3-digit Ref. Code

Location Code Term Loc.

EE To Terminal 2-digit Ref. Code
Location Code Term Type

*Not used by OPAL
7
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Table 1. -- Continued

Field Description Valid Entries

FF To Terminal 3-digit Ref. Code
Location Code Term Loc.

GG Transaction Code* Any alphanumeric
1 char.

HH Operational Scenario 1-4 in each column

II Potential Service 1—4
Category

JJ Satellite Transponder 2-digit integer

KK Required Eb/NO 4-digit numeric
LL Bandwidth Expansion 4-digit numeric

Factor

MM Multiple Access F,T,S
Technique

NN Satellite of W,E ,I ,A
Preference

00-1 Force Multiplier , 01—99
Scenario 1

00-2 Force Multiplier, 01—99
Scenario 2

00—3 Force Multiplier, 01—99
Scenario 3

00—4 Force Multiplier, 01-99
Scenario 4

AD Line Item Composite of A and B
fields

*Not used by OPAL
8

_ _ _  a 
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2.2 -- Continued .

The SET records are as follows:

PGP

00—1=2

J=3.9K

Example 2: In this example , modifications are to be
performed to line items possess ing the following characteristics :

• A field entries are CIMCPAC or CINCEUR

• B field entries are between 1 and 100

• P field contains D3

The modification is as follows :

Field New Value
P GP

The GET records are :

A=CINCPAC , CINCEUR
B=l—l 00
P=D 3

The SET record is:

P=GP

9

• -.4
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2.3 Interactive Setup of a Mask Dataset.

Interactive setup of the Mask Dataset is accomplished via

the MASK supervisor of the OPAL Interactive Setup Program in a
manner similar to that of run setup; that is, the program assists
the user in setting up mask records, and the program output (the
Mask Dataset) is subsequently submitted to the batch loading pro-

gram for processing. The interactive approach offers the

advantage of reduced risk of user error by checking each mask
record for syntax before it enters the Mask Dataset.

The MASK supervisor is entered from the COMMAND READY
position by entering the command

MASK

Upon exiting the MASK supervisor , control returns to the COMMAND
READY position.

The command-ready position in the Mask supervisor is

indicated by the prompt, “MASK” . MASK supervisor commands are

summarized in Table 2.

2.3.1 BEGIN Command.

The BEGIN command initiates a process in which GET and SET

records are input. First to be requested are the GET records;

each GET record is assigned a unique number , GOl through G99. After
1 record is entered the next record is requested. If an error
occurs , the error is signalled and the record re-requested. When

the last GET record has been entered , a carriage return is entered
following the next record request.

10 
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Table 2. MASK Supervisor Commands

Command Description

BEGIN Begins a request sequence for
new GET and SET records.

ADD Begins a request sequence for
GET and SET records to be
added to the current set.

END Returns control to COMMAN D
READY .

MODIFY Modifies a specific GET or
SET record.

RETRIEVE Retrieves a Mask from the Mask
Dataset.

STATUS Lists the current GET and SET

records.

SUBMIT Copies current GET and SET

records into the Mask Dataset,
creating a Mask.

r

11
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2.3.1 -- Continued.

The program then proceeds to request each SET record,

identified SOl through S99, in a similar manner. When the last
SET record has been entered, a carriage return is entered follow-
ing the next record request to return the program to the MASK

position. Note: In interactive mode, each GET or SET record may
be 72 characters or less in length.

2.3.2 ADD Command.

The ADD command is used to place additional GET and SET
records in the current set. The additional records are requested ,
and the input process terminated, in the manner described for the
BEGIN command.

2.3.3 END Command.

The END command returns the program to the COMMAND READY
position .

2 . 3.4  MODIFY Command.

The MODIFY command is used to modify a current Mask by
replacing a specific GET or SET record. When the command is ussued ,
the program requests the identification ( e . g . ,  G03) of the record
to be replaced . The new record is then entered . One MODIFY com-

mand is required for each record to be replaced.

2.3.5 RETRIEVE Command.

The RETRIEVE command is used to retrieve a Mask from the
Mask Dataset ( e .g . ,  previously submitted via the SUBMIT command) .
The Mask to be retrieved is identified by the number it was assigned

12

- - -~~~~~~~~~~~~ - ~~~~~~~~~~ .— — - -~~~~ -- - --~~~- -~~~~- - - - - -~~~~~~ -~~~~~~~~ - —- .—-~~~~—~~~~~~~~~~ - -- ~~-- - . - -~~- -



_ _ _ _  ~~~~~~~—~
---

~~~
-

ESL-TM9 38

2.3.5 -- Continued.

when submitted. If the specified Mask is found, current GET and
SET records will reflect those of the retrieved Mask.

2.3.6 STATUS Command.

The STATUS command prints all current GET and SET records.

2.3.7 SUBMIT Command.

The SUBMIT command is used to submit a Mask to the Mask
Dataset. When the command is issued, the current GET and SET
records are copied into the Dataset and a Mask number assigned;
this number must be referenced when retrieving a Mask or when

assigning Mask (s) to a particular run (refer to Section 4).

2.3.8 Mask Supervisor Example.

cc~~~r~: 
;
~~-~:

...iw:’ :E LF :L’i EF~•.I:oF...

1 :  H~ ’.,’E EEErI C:IJEMI ~TED :~

~ E 5 1 1
•.. SET r-n-~~~...
i3 (i j  :
~E=~ ~~~~~~ ‘ : : i ,‘::Ir-icF~ C ( 0a

~~~~~~ ~~~~~~ ,i::Ir~i:E_ ,pI ‘:1 ,F1pr,1,-I
_
’:’C’ l

i l l  --

... :a - -
~~-:~ 
:...

1:
F = ‘ ~~

13
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DO-1=.

MAOI::.
AT LI

•+. GET r-IA:i-::...
1301: A 5 = c : r i c F ~ c : o 1  ~cIN ’:PA ’: ’: o~is :a : A~ =:: r~:E_ Fi:I:i ,,:Ir1I:.EI_ F~1c1 ,,RF r•1~- i:,’:1...‘ :ET” ~~~~~~~~~: .O1 : F~~’5F
- 0 2 : OC — i = 3
:1:1::: :
MA :: I:
:1_II;t1 IT
•.. ::L E ri I TTEL - — : M A : K  NLiM~ EF: 1
F’lA :.~~

.

2 . 4  Batch Setup of a Mask Dataset.

URDB masking operations may be performed in batch mode,
that is , bypassing the Interactive Setup Program. In order to do

so , it is necessary to create a punched cardset, which is then sub-
mitted to the OPAL Loading Program for processing. The user should

exercise caution in setting up the cardset; the Loading Program will
ignore any GET or SET record which contains an error.

The masking control cardset, identical in forma t to the
Mask Dataset created by the interactive program , consists of GET

and SET records as described in Subsection 2.1, plus the following

addi tional control car ds (normally generated by the interactive
program):

14 
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2.4 -- Continued.

• Mask location record (one per job)

• - • Mask size record (one per Mask)

• The records are placed in the following order to create a Mask

Dataset:

Mask Location Record

Mask Size Record for Mask 1

GET Records for Mask 1

[

~ET Records for Mask 1

Mask Size Record for Mask 2

GET Records for Mask 2

SET Records for Mask 2

S

S

•

15
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2.4 —— Continued.

The mask location record defines the starting point of

each Mask in the Dataset, in terms of locations of the mask size
records. The format of the mask location record is as follows:

Column Description

1-3 Location of mask-size record 1

4-6 Location of mask—size record 2

S

0

28—30 Location of mask size record 10.

The entry in each of the above fields is a right-justified integer.

The mask—size record, in turn , defines the number of GET

and SET records in a particular mask. The format of the mask—size

record follows:

Column Description

1-3 Number of GET records

4-6 Number of SET records . 
- 

-

The entry in each of the above fields is a right—justified integer.
Note: In batch mode, each GET or SET record is limited to 80

character s in length.

Example. In this example, the two Masks described in Examples 1
and 2 of Subsection 2.2 are set up for batch submission. The

resulting cardset follows :

16 
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2.4 -- Continued .

Rec . No. Contents

1 2 8

2 2 3

3 AB=CINCPACOO3 ,CINCPACOO 5 ,CINCEUROO1
4 AB=CINCEtJROO2 ,ARMYIO3
5 P=GP

6 00—1=2

7 J=3.9K

8 3 1

9 A=CINCPAC , CINCEUR

10 B=l—lOO

11 P=D3

12 P=GP

_  a ~~~~~~ ~~~~~~~.
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3. GPSCS DATA BASE MANIPULATION .

3.1 Introduction.

This section describes manipulation of the GPSCS Data
Base. Methods are described for accomplishing the following:

• creating a new model in the data base by

supplying all parameter values;

• creating a new model in the data base by

overriding certain parameter values within
an existing entry ;

• replacing an existing model in the Data Base

by either of the above methods.

Modifications may be performed either in the interactive or in the

batch mode ; both are described herein. Before attempting operations

on the GPSCS Data Base it is necessary to have an idea of its
structure; this is the purpose of the following subsection .

3.2 GPSCS Data Base Structure.

The data base consists of four record groups: antennas ,
j ammers , satellite configurations and transponders. Within each

group individual entries (up to 99) are identified by number.

A complete satellite model is a collection of one satellite
configuration entry, one or more each antenna and transponder entries
and ,optionally a jamzner entry. The satellite configuration entry

contains information on the satellite location , and on the numbers

and “types” of antennas and transponders . Optionally , a jammer

i’.. 
18
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3.2 -- Continued .
b

number indicated on a transponder entry references an entry within
the jammer group.

Each satellite model therefore involves several entries
in the GPSCS Data Base. These entries may already exist; if not,

existing entries may be modified or new entries created to form the
satellite model.

Modifications to the GPSCS Data Base are performed by

indicating the following :

• record type (“RECTYP”) - the type (or group) of

the entry to be created ;

• new record identif ier  ( “NEWREC”) - the number
assigned the new entry ;

• new parameter values — the value of each param—
eter appropriate to the record type;

• old record identifier (“OLDREC”) - (optional)

the number of the existing record (of the same
RECTYP) from which undefined parameter values
are to be obtained .

The following may in this way be accomplished:

• create a new entry , specifying all parameter

values (the new entry is identified by RECTYP
and NEWREC; OLDREC is omitted);

19
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3.2 -- Continued.

• create a new entry by overriding certain parameters

within an existing entry (the new entry is

identified by RECTYP and NEWREC ; the old entry

is identified by RECTYP and OLDREC);

• replace an existing model (NEWREC is specified as

a pre-existing entry and the pre-existing entry

is overwritten; OLDRE C and NEWREC may be the same).

The following subsections describe methods for modifying

the GPSCS data base in interactive and batch modes. Modifications

are job—temporary .

3.3 Interactive Data Base Manipulation .

Interactive Data Base manipulation is performed via the

GPSCS Supervisor within the OPAL Interactive Setup Program, in a

manner similar to that of run setup; that is, the program assists
the user in setting up the h~odifications and the program output

(the Modifications Dataset) is then submitted to the Batch Loading

Program for processing . The interactive approach offers the advantage

of reduced risk of user error by checking modifications for complete--

ness, consistency and syntax.

The GPSCS supervisor is entered from the COMMAND READY

position by the command

GPSCS

I

20
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3.3 -- Continued.

Upon exiting the GPSCS supervisor control returns to the COMMAND
READY position .

The command—ready position in the GPSCS supervisor is

indicated by the prompt, “GPSCS” . GPSCS supervisor commands are

summarized in Table 3.

• 3.3.1 BEGIN Command .

• The BEGIN command initiates an input process in which
various parame ters are assigned values. The f i r s t  parame~~~rs

requested pertain to entry identification; these are def ined in
Table 4. The values assigned to the entry identif icat ion param-
eters determine which of the remaining parameters are assigned

values , and the manner in which value assignment takes place.

Specif y ing OLDREC=N indicates that no existing entry is
to be used; therefore, each parameter must be assigned a value by

the user . The program requests all appropriate parameters (defined

in Tables 5 through 8), depending on RECTYP. Each value entered

is checked for correct structure and value; an error is signalled

and the value re—requested. Entering a carriage return following

the parameter request results in a default value assignment. When

the last parameter value has been assigned , the program returns to

the GPSCS position.

Specifying OLDREC other than N indicates that an existing

entry is to supply certain parameter values; therefore , only these

parameters whose values differ from the OLDRE C values are assigned
• values. For each parameter whose value is to be changed the fol-

lowing statement is entered :

21
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Table 3. GPSCS Supervisor Commands

Command Description

BEGIN Begins request sequence for
entry identification and
parameter value assignment

DELETE Deletes a previously sub-
mitted entry from the
Modifications Dataset

END Returns control to COMMAN D
READY

MODIFY Modifies the value(s) of
individual parameter(s)

RETRIEVE Retrieves an entry from the
Modifications Dataset

sc~~ Summarizes entries in the
Modifications Dataset

STATUS Prints current entry identif i--
cation and parame ter values

SUBMIT Copies current identification
and parameter values to
create an entry in the
Modifications Dataset

22
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3.3. 1 -- Continued.

name = value

where name is selected from Tables 4 through 8 , as appropriate .
After  the last modification has been entered , a carriage return
on the next line returns the program to the GPSCS position .

3 .3 .2  DELETE Command.

The DELETE command is used to delete an entry from the
Modifications Dataset. The program requests the entry identifica-

tion by its RECTYP and NEWREC values , whereupon the entry is deleted .

3.3.3 END Command.

The END command returns program control the the COMMAND

READY position.

3.3.4 MODIFY Command.

The MODIFY command is used to modify parameter values.

Af ter the MODIFY command is entered, one or more value reassign-
ments may be entered , each in the following format:

I

name = value

where name is selected from Tables 4 through 8 (as appropriate for

the current RECTYP) and value is the new parameter value.

Note: The following parameters may not be altered by the

MODIFY command :

30
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3.3.4 —— Continued.

RECTYP
OLDRE C
NANT
NXPON

ATYPE

MLTACC

DESPRD

DEHOP

3.3.5 RETRIEVE Command.

The RETRIEVE command is used to retrieve an entry previously

subx titted to the Modifications Dataset by the SUBMIT command. The

progra requests entry ident if ication by RECTYP and NEWREC values,
whereuoon the entry is retrieved; i.e., all parameter values reflect
those of the retrieved entry. 

-

3.3.6 SCAN Command.

The SCAN command provides a summary of entries in the

Modifications Dataset, by listing their RECTYP and NEWREC values.

3.3.7 STATUS Command.

The STATUS command prin ts the current values of the RECTYP ,

OLDR.EC and NEWREC parameters, and remaining appropriate parameters.

If OLJREC identifies an existing Data Base entry, only those param—

eters designated for modification are listed .

31
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3.3.8 SUBMIT Command.

The SUBMIT command copies current parameter values into

the 1odi f ications Dataset for  later processing by the Batch
Loading program.

3.3.9 GPSCS Supervisor Example.

This example demonstrates the interactive setup of a

satellite model in the GPSCS Data Base. The satellite model

to be entered is diagrammed in Figure 1; the translation of this

diagram to a Data Base model consists of specifying appropriate

antenna , jammer , satellite con figuration and transponder entries.

The model consists of three antennas; however , since

parameter values of antennas 1 and 2 are identical , only two
model entries need be set up. Each entry is set up , using the
BEGIN command , by assigning values to the entry identification
parameters (Table 4) and antenna parameters (Table 5). Entry

identification parameters def ine the following :

• type of entry to be set up (in this case, RECTYP=A ,

or antenna);

• location of an existing GPSCS antenna entry to supply

certain parameter values (in this case, OLDREC=N,
or none);

• location of the new GPSCS antenna entry (in this case,

arbitrarily NEWREC=25 and 30, respectively).

- 
32
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UPLINK DOWNLINK

- Transponder i ~~ C Antenna 2

Antenna 1 Transponder 2

Antenna 3

Transponder 3

Antenna parameters: Antenna Type Gain Beamwidth P-lat P-ion

1 EC 20dB 17.3 deg — —
2 EC 20dB lO deg - -
3 AC 40dB 10 deg 13 N 128 W

Transponder parameters :

Transponder Mit. Acc. Power Bandwidth Uplink Freg. Downlink Freq.

1 FDMA 10 20 MHz 6.5 GHz 3.5 GHz

2 FDMA 10 40 MHz 7.5 GHz 4.5 GHz

3 FDMA 20 40 MHz 8.5 GHz 5.5 GHz

Figure 1. Hypothetical Satellite Model.
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3.3.9 —-Continued.

The interaction follows :

~~E’~~IN
ECT P

ri

~~~~ EC

~Et ’~~EC =

=

=

DEL =

=
~~ECT P = A

=
A T 1 FE EC

— --, - 
~

_
,

_
,— ~~~J . • I

= i~~.~~’:’ DEI~
. 1 -

~ r-~ I I
•~.L}flITTE I•~~
‘3F -: c.-

FEC:T - F =

aDFE’: =

=

=

HL.
DL =

4

I
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3.3.9 -—Continued.

EEA rilI DEI~
PLFs T DEG =

1.:~ Ii
PLDH DEI3 =

.::TATJ:
= A

• OLL’FEC = H
MEl.’U~ EC = 3 U
AT~ FE = AC

~1’.~H I H = 41) . U
= 1(1 - ‘j DE’5

PLAT = 13.:.: DE I3 H
PLON = 

- 
123.00 DEI3 I~J

13F : : I : : :

- :uEr lI T
... :::U~ MITT Ej..4

Next, the transponder entries are set up. Since the

tran sponders are dissimilar , three unique transponder entries
in the GPSCS Data Base are required . Each entry is set by

assigning values to the entry identification (Table 4) and

transponder (Table 8) parameters. Entry identification para-

meters define the following:

• type of entry to be set up (in this case, RECTYP=T,

or transponder);

35
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3.3.9 --Continued.

• location of an existing GPSCS transponder entry to

supply certain parameter values (in this case ,
OLDREC=N, or none);

• location of the new GPSCS transponder entry (in

this case , arbitrarily NEWREC=21, 22, 23, respec-
tively).

Each of the transponder entries could be set by repeated use of
the BEGIN command . Instead , since the transponder models contain

some similar parameter values, the first model will be set up
using the BEGIN command , and the remaining models by using the
MODIFY command. Those transponder parameters not defined in

Figure 1 will be assigned def ault values. The interaction
follows:

-:

FEGI Fl
PEI::TYP =

I
OLDF- EC =

=

MLTA CC. =
F

=

•4.DEFAIJLT ‘ FiLUE Er-~TEF:ED :
;-~GA I r i  I
pri Fs:-~-: I...I =

I ci
LAHDI.I =

2’:’ ri
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3.3.9 --Continued.
TBISPA

Ø~~~ 
~~~~~~~~~~~ ~~

TEt F’ DEG~. =

•..LEFF4ULT VA LUE ENTERED :
TENF = 25o’:~ . 00 DE’3~

• UPLO:3 ~ L =

...DEF~IULT ALUE ENTERED :
UF’L~~— :=. = 0.0 DL

DL =

... IiEF~ IJLT ‘ ALLiE ENTERED :
= ‘LI . ’) tiP

• ~~FPEC H
• =; ~

tNFF:EC~ HZ =

• 
_ _ _

IM =

‘- .LEFFiULI ‘ FiLUE ENTERED :
iri =
;JFLIN~: =

~+~ Lu EFAIJLI ‘ -ALL IE ENTERED :
JFLIN:.. =

EKC FF DL =

•.~ r EFAU LT 5 ..ALUE ENTERED :
£~: CF F = 0 • 00 DL
PtIFi F r-4 =

•4.t E~ AULT \ ALhE Er-4TEPED :
= — 50 ~‘ . UI: tILW

t€ :FPD =

•~ .L’EFAULT VALUE E N T E R E D :

• t E:F~~D = N
DE H OF =

•..t’EFAHLT VALUE ENTERED :
DEHGP = II

=

•~ .tEFAUL T VALUE ENTERED :
= N

37

I ~t



ESL-TM9 38 PAQE IS B~~T ~tU~!iVM ~~&~~1-!~~
-r-~ .

-. OQIFI JW(2USH~
) TO DD~C ~~~~~~~ —

3.3.9 --Continued.

-:

U-::
FEI::TIF = -r

OLDR Ef =
;IELiPEI: =
MLTAC- C = F
;- ‘5A1H = 1
Fr-1A-~: = i i : . : :  ~

= 2ci . oo 11H
TEMP = 250’:’ . ‘:i’:’ DEI5k
L,PLOC:: = 3. U DL
DNLO:.~ = 0 .0 LiP
LIFFPEO = 6 .s’: 13HZ
Dr-iFPE(~ = :3.50 ; H
Irl =
UF LI r-w: = Ii
P~. OF F = 1 . 1I II LIE
Fii.IARFi = — 5 0 0 . : : ,  tiE:~i~I
DE: PPD = Fl
LEHOP = Fl
JAMrIEP = Fl

::LIFr1 I T

‘ p  ~-:(:~.
i1Dt’IF(
•..ENTER MODIFJI::ATIGtI::...
r1EI,IPEC =22
E:Ar ID 1=40 F-i
jPFREC’=r .5 ‘3
L!NFFEi).4 . ’~ i;~

-=

:TATU-L
PECT ’iF = T
QLt IPEI: =

• NE~.j PEC = 22

~1L TA’:. i:. = 
- F

= 1
Pr1A:-~: = 10 . 0 1:1 i.i

E:p F4t’ ~ = 4 i:i . ‘:‘ 0
TEFIF = 25’:’o. o:i tEi3~LIFLO:: -: = I) . U DL
triLo.:.:: = u. ’:’
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3.3.9 ——Continued.

IJ F FF EO = 
~~~~~~~~ ‘5HZ

t’NFFEO = 4 . 5 C iSH
• IM =

l_IFL I 14K = H
EI:GFF = 1 . o:’ DL
F’I..JAF 14 = —501:: . IIBIAI
LIE iF Pt’ = II
tEHOP = N
.JP~~ME P = N
SF::.: .3
:::I_IF 11 I I
•.. UFMITTED.+.

MOD I Fi
...EFITE R McDIFI c-FirIcr~:..~
NEhI~ EC=2.3
Fr1A::=20
L!F FP ECI=E: .5 13

t’NFi EC’=5 .5 ‘3

:TATU:::
~E C T i P  =

OLDREC = N
NEI~.IPEC 33
IILTF4C,: = F
::- .,S AIN = 1
Ft-IF’>. = ~E0. CO ku

= 4’~ . co  MHZ
TEF1F = .2500. :o L’E’S K
UFLO::.:L = t:• .: tiE

= c . :- DL
LIFFPEC’ = :3 ~5:I ISH:

t1-1FPEO = S . :i

=

JPLIr4~. = 1-I

F’- CF F = 1 . ‘: ‘) DL
FI,~FiP N = —5,:i ,~ • : c’ ~ ‘ Bi,I

= 1
t EH O R = N

- .JFIFIMEP = H

:urr1IT
•.. ULr1ITTED’••
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3.3.9 ——Continued.
1

Finally , the satelli te configuration entry is set up in
a similar manner , by specifying entry identification (Table 4)
and satellite configuration paremeter (Table 7) values. Entry

• identification parameters define the following:

• type of entry to be set up (in this case, RECTYP=S,

or satelli te configuration);

• location of an existing GPSCS satellite configuration

entry to supply certain parameter values (in this

case , OLDREC=N , or none);

• location of the new GPSCS Satellite Configuration

entry (in this case , arbitrarily NEWREC=l).

It should be noted that several of the satelli te configuration
parameters (specifically AMOD-nn and XMOD-nn) refer to entry

numbers (i.e., locations) of appropriate type entries in the
GPSCS data base; these entries have been entered , and their 1:
locations specified by NEWREC , in the above steps.

The interaction follows:

~E’5i~j
FECT,F =

CL P EC =

1iE l- ~ EC
.1 •
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3.3.9 --Continued

I.

lihIlT =

ri:-:Fori =

~:A TLO gj LIE’S =
115 UJ
AFIO D—Ci l =

Ar~Ot ’—U2 =

AllOt’ — 0:3 =

I-’
=

21
• >:;MOD_I:,2 =

>~F1OD —03 =

IIPAIIT —i, 1 =

I
LIF AM 1—02 =
1
LIF Al -IT— 0:3 =
1
DHAF- IT— 01 = -

L 

t ’HA Fit—02 =

DHAIIT— u:3 =

• ‘SF3 C 3

• 

-
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3.3.9 --Continued .

FEC-T ,P =
3LDPEC =
NEWR EC I

tIAN T
riXPON =

-::ATLON = 1 15 . 00 t’EIS

AMOD —01 = . 25

F~MOD — i:’a =

= 3’:
fMOD — 01 ~~. 1
::<PIOD— (12

Or’ — = 23
IJFAN T — U I = I
UPANT C’2 = 1

UPAN T~~0:3 1
DNAtiT~~~t 

= 2
= 3
= 

:3

:UBF1IT
•..3UFr1ITTED~~~

I!
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3.3.9 --Continued.

The satelli te model in Figure 1 is now complete and
its entries will be loaded , upon execution of the Loading Pro-
gram , into the GPSCS Data Base. Since the location of the
satelli te configuration entry for this GPSCS model has been

• designed as 1 (i.e., NEWREC=1), this model may be accessed
for loading by specifying

( 07)NAME=GP
( 08)MO DEL ID=l

when setting up loading runs.

3.4 Batch Data Base Manipulation.

Batch Data Base Manipulation is performed by setting
up a Modifications Dataset consisting of punched cards ; this
cardset is then submitted to the OPAL Loading Program for
processing. The user should exercise caution in setting up

the cardset, as the program may terminate if an error occurs.

The batch-modification interpreter within the Loading

Program utilizes the NAMELIST feature of IBM Fortran, wherein

only selected parameters are assigned values on a “READ”

statement. This feature simplifies value assignment , since
only those parameters whose values are to change need be defined.

For each entry to be modi f ied, two NAMELIST inputs
(each input consisting of one or more cards) are submitted :

The RECORD card and the DATA card. Multiple-entry modifications

consist of appropriate RECORD and DATA inputs placed in sequence.

43
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3.4 —- Continued.

The RECORD input assigns entry identification parameters,
defined in Table 9•* The format of the RECORD input is

&RECORD OLREC=nn,NEWREC=nn,RECTYP=nn , &END

where the first ampersand (&) is placed in column 2.

The DATA input specifies remaining value assignments to
the new entry. The format of the DATA input is

&DATA

namel=valuel,name2=value2,. . . ,namen=valuen ,

& END

where namel,name2,. . .,namen are selected from Tables 10 through 13,*
and valuel, value2,...,valuen are the values to be assigned. The

first nonbiank character in each card is placed in Column 2; columns
2 through 80 may contain NAMELIST data.

Note: In addition to setting up the NAMELIST cardset, it is -

necessary to indicate on the job control card that this

feature is being used. (Refer to Section 4).

Tables 9 through 13 list value restrictions when using the NAMELIST
feature for Data Base modifications. The parameter definitions
provided in Tables 4 through 8 are still applicable.
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3.5 Batch Data 3ase Manipulation Example.

This example demonstrates the batch setup of a satelli te
model in the GPSCS Data Base. The satellite model to be entered

• illustrated in Figure 1; its interactive setup was shown in 3.3.9;

the resulting data base configuration is identical to that
‘ created by the Interactive Setup Example.

Batch setup is similar in principle to interactive
setup; however , the following exceptions apply:

• entries are handled via NAMELIST processing ;

• each entry requires a &RECORD input, to define entry
identification parameters , and a &DATA input, to
assign oodel parameters;

• the “valid entries ” listed in Tables 4 through 8

are replaced by those listed in Tables 9 through 13 ,
respectively .

The antenna entry for model number 25 is set up by
defining the entry identification parameters.

&RECORD R~CTYP=l ,OLDREC=0 ,NEWREC = 25 , &END

and the model parameters.

&DATA ATYPE 1 ,AGAIN=20, BEAMW=17.3, &END

The antenna entry for model number 30 is set up in a similar
manner :

51
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3.5 --Continued.

&RECORD RECTYP=l ,OLiDREC=0 ,NEWREC=30 , &END
&DATA ATYPE=2,AGAIN=40. ,BEAMW=lO.,&END

The transponder entries may be set up by eitner of two
methods. The first method defines the value of each transponder

parameters (parameters not referenced will be assigned default
values) :

&RECORD RECTYPE 4 ,OLDREC=0 ,NEWREC=21, &END
&DATA MLTACC=2,PMAX=lO. ,BANDW~20E6,UPFREQ 6.5E9,
DNFREQ 3.5E9 ,&END
&RECORD RECTYP= 4 ,OLDREC=0, NEWREC=22 , &END
&DATA MLTACC=2,P’-IAX=l0. ,BANDW=40E6,UPFREQ=7.5E9 ,
DNFREQ =4 . 5E9 , &END
&RECORD RECTYP=4 , OLDREC=0 ,NEWREC= 23 , &END
&DATA MLTACC=2 ,PMAX=20. ,BANDW=40E6,UPFREQ=8. 5E9,
DNFREQ=5. 5E9, &END

The other method assigns values to the first transponder
model then makes use of this model (by specifying OLDREC)
changing only those parameter values which differ :

&RECORD RECTYP 4 ,OLDREC=0 ,NEWREC=2l, &END
&DATA MLTACC=2 ,PMAX=l0 ,BANDW=20E6 ,UPFREQ=6. 5E9,
DNFREQ=3. 5E9 , &END
&RECORD RECTYP=4 ,OLDREC=21 ,NEWREC=22, &END
&DATA BANDW=40E6,UPFREQ=7. 5E9 ,DNFREQ=4. 5E9 , &END
&RECOP.D RECTYP=4 , OLDREC=2]. ,NEWREC=23 , &END
&DATA PMAX=20 ,BANDW=40E6 ,UPFREQ=8.5E9 ,DNFREQ 5.5E9,&END

Finally the satellite configuration entry is set up

by appropriate &RECORD and &DATA inputs:

• 52
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3.5 --Continued .

& RECORD RECTYP 3 , OLDREC O ,NEWREC=l, &END
&DATA NANT=3 ,NXPON~ 3,SATL0N=-l15.,
AMOD(l)=25,AMOD(2)=25,AN OD(3) 30 ,
XNOD(l)=2l,XN OD (2)~~22 ,XMOD ( 3) 23 ,
UPANT (l)=l,UPANT(2) ~~l,UPANT (3) l,
DNANT(l)=2,DNANT(2)~~3 ,DNANT(3)=3 ,
&END

The various NANELIST are then stacked as input to the

loading program . The resulting cardset follows:

&RECORD RECTYP=l,OLDREC~0,NEWREC=25, &END
&DATA ATYPE=1,AGAIN 2O. ,BEAMW=17.3,&END
&RECORD RECTYP=l ,OLDREC=0 ,NEWREC=30, &END
&DATA ATYPE=2 ,AGAIN 4O , BEAMW=lO. , &END
& RECORD RECTYP=4 , OLDREC=0 , NEWREC=2 1 ,& END
&DATA MLTACC=2,PMAX 1O. ,BANDW=20E6 ,TJPFREQ=6.5E9,
DNFREQ=3 . 5E9, &END
& RECORD RECTYP=4 ,OLDREC=0 ,NEWREC=22 , &END
&DATA MLTACC=2,PMAX=l0. ,BANDW=40E6,UPFREQ=7.5E9 ,
DNFREQ=4 . 5E9 , &END
& RECORD RECTYP=4 , OLDREC=0 ,NEWREC=23 , &END
&DATA MLTACC=2,PMAX 2O. ,BANDW=40E6,UPFREQ=8.5E9,
DNFREQ=5. 5E9 , &END
&RECORD RECTYP=3 ,OLDREC=0,NEWREC=l, &END
&DATA NANT=3,NXPON=3,SATLON -1l5.,
AMOD(l)=25,AMOD(2)=25,AMOD(3) 30,
XMOD(1)=21,XMOD(2) 22,XMOD(3) 23,
UPANT(l)=l,UPANT(2)~~l,UPANT(3) l,
DNANT(l)=2,DNANT(2)~~3,DNANT(3) 3,
& END
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4. MISCELLANEOUS OPERATIONAL NOTES.
-I

4.1 Selecting Masks for a Run.

In order to assign one or more masks to a run, a new
program option has been added to the main supervisor :

( l l) .IASKS .

The MASKS option is the last option requested when the BEGIN com-
mand (at COMMAN D READY) is used. The user may enter NONE,

indicating no masking is to take place , or may enter from one to
ten masks nurnbers ,* in their order of execution. The default is

NONE .

• 4.2 GPSCS Data Base List.

If , during a job , the GPSCS data base is accessed , a
summary is provided wherein each entry is listed. The format of
the summary appears in Figure 2. This feature may be overridden

by proper JCL upon submitting the job. 
-

4.3 Setting Up the Control Codes File for Batch Submission.

This section describes setting up the Control Codes File
when the Interactive Program is bypassed . Each record (card) in

the Control Codes File descr ibes a particular run, in terms of input
sieves , output sorts , satellite model used and masks used; the
format of a Control Codes Record is contained in the Addendum to

*Mask numbers are assigned by the program upon their creation , as
described in Section 2.
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4.3 -- Continued .

the Final Report (3]. When setting up a file it Is necessary
to provide additional information that the Interactive Setup

• Program would normally supply. For this reason, the following
card is placed at the beginning of the file:

Columns Description

1—3 Number of runs this job (maximum 10).
4—6 Number of masks this job (maximum 10);

leave blank if no masks are present.
9 1=GPSCS modifications are present;

leave blank if no modifications are present. 
-

Following the card described above , a Control Codes record is placed
for each run.

r 
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