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1.0 INTRODUCTION

The Downlist Requirement Integrated Verification and Evaluation
(DRIVE) program is used to compare existing telemetry downlist
files with updated navigation downlist requirements. The down-
;ist files contain recoxds of variables used in the Orbiter
onhoard computer that will be transmitted to the ground
tracking stations. The program is used to verify that the
required variables are available in the downlist files and then

compare their characteristics against the required characteristics,

The comparisons verify that the variables are present in the
proper Orbiter flight phases or operational sequences {(OPS) of
the Oxrbiter flights. The sequeﬁces verified are return-to-launch
site (RTLS), onorbit, entry, onorbit checkout, ascent backup and
entry backup. In each of the sequences, the Master Measurement
Iist (MML) number is compared to the navigation downlist require-
ment file to determine whether the variable is present in one or
more sequences. The nomenclature and user code are compared and
a comment from.the navigation downlist file is printed for each

compared variable.

All parts of the record are then compared. A search code is
printed to reflect any combinations of the following: MATCH,
NFXX, LETTER, RATE, or DﬁSCRP. The MATCH code indicates that the
data in both files agree. The NFXX code indicates that the MML

number is not found in that OPS file. The LETTER code indicates



a letter discrepancy in the MML number. The RATE code indicates
a rate discrepancy. The DESCRP code indicates a description
discrepancy. The program is designed so that each discrepancy

detected in a record is listed individually.

1.1l . DOCUMENT USAGE

This document is composed of'three sections and two appendixes.
Section 1.0 presents an overview of the document and the program.
Section 2.0 describes the program design and also contains the
detailed program description. Section 3.0 is the Users Guide.
Appendix A contains the output from the DRIVE program. Appendix

B contains the complete DRIVE program and flow listing,

1.2 FUNCTIONAL DESCRIPTION

The navigation downlist file is a conversational data file oper-

ating in the demand mode from a Hazeltine 2000 terminal-— The user
can change any attribute on any record, insert new records, delete
any record, and move records from the navigation downlist require-
nent files to nonreguirement files. The navigatipn downlist

requirement files are loaded into mass storage by using the text

edit mode of the demand terminal.

The OPS data tape files also operate in the demand mode from a
Hazeltine 2000 terminal. The. user cén change an attribute on any
record, insert new records, delete, and move records. Initially
the OPS data tape files are loaded into mass storage by reading

and writing from tapes.
1-2



2.0 SOFTWARE DESCRIPTION

2.1 DATA FILES

The data from the OPS tape is supplied on a %9-track, 800-bpi
tape in the. Expanded Binary Coded Decimal Interchange Code
(EBCDIC) character set.. The tape is converted from a nine-
track to a seven-track Binary.Coded Decimal (BCD)} character

set in order to use it in the EXEC 8 processor of the UNIVAC
1100 system., JSC Form 430 (fig. é-l) is used to request tape
conversion. The form is completed (in duplicate) and submitted
to the JSC Work Control office located in Building 12. After
the tapes are converted to a seven-track tape, a program is
used to read, write, and copy the needed files into mass storage

to be utilized by the DRIVE program.
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REQUEST FOR PERIPHERAL PROCESSING

(Submit 1n duplicate)

JSC Form 430 (Rev Jul 68)
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Pigure 2-1.- Peripheral request form,
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The runstream -and program listing illustrated in figures 2-2

and 2-3 are for program execution utilizing the OPS tapes as

input.

@RUN,R/T 1755G,FM8/1301G,FM8~A26082,15
@ASG,A OFTDWL..

@ASG,T 10.

@asT,T 11.

@AST,T 12.

@ASG,T 13. 1
@QASG,TIE DUIE.,8C,X06525
@USE 1. ,DUIE.

@FOR,S SDWNLT.TAPEl,TAPEl
8xQT

@COoPY,I 10.,0FTDWI.S0OPS21
@COPY,I 11.,0FTDWL.SOPS22
@CoPrPY,I1I 12.,0FTDWL.SOPS23
@COPY,I 13.,0FTDWL.SOPS32
@FIN

lOutput tape number aséigned after nine-track to
seven-track conversion.

Figure 2-2.- Runstream,
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The navigation downlist requirement data is stored in the data

file and element name as follows:

FM8-A26082*SDWNLT.CARDIMAGES

This file and element name contains all the operational phases

of telemetry data for flight one requirements.

The OPS data is stored in the data file and element name as

follows:

File and element Contents

FM8-A26082*0QFTDWL.S0OPS21 The predefined RTLS telemetry data.

FME8-A26082*0FTDWL.SOPS22 The predefined onorbit telemetry
data.

FM8-A26082*0FTDWL.SOPS23 The predefined entry telemetry data.

FM8-A26082*0FTDWL.SOPS32 The predefined onorbit checkout

telemetry :data.

2.2 SORTING PROCESS

The sorting process for the data files must be performed before
the user can utilize the DRIVE program. The files to be sorted
are loaded into a system data file. The system data file is
separate and cannot be broken into elements. The output file
is also a system data file. Both files must be temporarily
cataloged before the sort is executed. To catalog a temporary

file use the following assign card option:



BASG,T (a filename).

To load the OPS data into a data file use the following system
data option:

@DATA,TI (same filename as above).

No element name can be used in a system data filename, The data
files from mass storage are inserted after the DATA record and
an @END record follows the data file. An @ADD execution is used
to copy a subset element into a DATA file for sorting. A com-
plete sorting process is as -follows:

@RUN, (options and runid).

@ASG,A (your secure filename).

@ASG,T (temporary input filename).

@ASG,T (temporary output filename).

@DATA,I (input filename).
@ADD,D (filename and element to be sorted).

@END

@E*B.SORTSDF. (input . (output .,600,80,KEY/26/2.A
filename) filename)

@DATA,L (output filename).

@FIN

The system sort statement is as follows:
@E*B.SORTSDF.IN.,QUT. ,NREC,RSIZE,KEY/SCHAR/NCHAR,ORDER, ...
Where:

IN Is £he name of the input file.

OUT Is the name of the output file.

NREC Integer giving the approximate number of records in
the input file.

NSIZE Integer giving size of input records in characters.



KEY Is the characters 'KEY' indicating a key field
descriptor.

SCHAR Integer giving the leftmost character position of
this key field within the record (characters
numbered left to right starting at 1).

NCHAR Integer giving number of characters in key field.

ORDER Is 'A' for ascending sort or character 'D' for
descending sort.

The key field descriptor can be specified up to 15 times, major

to minor.

The processor call record can be continued like any other EXEC-8
control record by placing a ';' after a ',' on the first record
and starting the next key descriptor on the following record.
The following example is a complete sort cohtrol statement.

@E*B.SORTSDF IN.,OUT.,1000,132,KEY/5/10.A,KEY/30/32.D,;KEY/75/8.A

2.3 PROGRAM DESCRIPTION

The DRIVE program is designed with the output measurement numbers
in ascending order. Input is sorted with a system utility program
called @E*B,SORTSDF. The DRIVE program can only be utilized'if

the input measurement numbers are in ascending order.

The DRIVE program is a structured program utilizing READ, REREAD,
WRITE, and-ENDFILE. READ and REREAD are used to control program
inputs while WRITE and ENDFILE are used for output control. The
program is designed with a single-entry voint, a single-exit

point, and the code always flows downward to the exit point,

2-7



The output format is designed so that the heading information
gives the operational phase being utilized, MML number, nomen-—
clature, usage code, comments, and the phase of operation for

which the telemetry data is to be utilized.



3.0 USERS GUIDE

3.1 ASSUMPTIONS

Two assumptions are made for this runstream description.

a. The use is familiar with the sign-on and operating procedures

of the Hazeltine 2000 demand terminal.

b. The current version of the absolute element of the DRIVE

proﬁram is located in a secure disk file called UPDDLT.

3.2 RUNSTREAM EXPLANATION

Table 3-I illustrates a program execution utilizing the DATA
files as input. Each control statement is discussed in detail.
The *@' symbol is used as the first character in each control
statement and is equivalent to a 7 over 8 multipunch on a key-
punch machine. This is the character used by the UNIVAC 1110
series computers to signify that the statement is a control
statement and not a program or data statement. A start run file
can be used to start the DRIVE program from a terminal. The RUN

control statement is as follows:
@START FM8-AZ6082*BARCAT.COMPARE

3.2.1 Run Card -

The first card in ény runstream is the RUN card. The first
parameter 'R/T' indicates a daytime run with program termination
after maximum allocated time. The third parameter '1755G,' after
RUN indicates the run identification. Tﬁe next parameter 'FM8/

1301G,' indicates the password. 'FM8-A26082,' is the programmer

3-1



TABLE 3-I.~ RUNSTREAM

@RUN,R/T 175SG,FM8/1301G,FM8-A26082,5
@ASG,A UPDDLT.
@ASG,A SDWNLT.
@ASG,A QFTLWL.
@ASG,T TAPEA.

@ASG,T TAPEBR.

@ASG,T TAPEC.

@ASG,T TAPED.

@ASG,T TAPEE.

@ASG,T 25.

11. @USE 8., TAPEA.

12, Q@USE 9., TAPEB.

13. QUSE 1l1., TAPEC.

14. @QUSE 13., TAPED.

15. @USE 15., TAPEE.

16. @DATA,I TAPEA.

17. @ADD,D SDWNLT.CARDIMAGES
18. @END

19. @DATA,I TAPEB.

20. @ADD,D OFTDWL.SOPS21
21. @EMND

22. @DATA,I TAPEC.

23. @ADD,D OFTDWL.SOPS22
24, @END

25. @DATA,I TAPED.

26. @ADD,D OFTLDWL.SOPS23
27. @END

28. @DATA,I TAPEE.

29. @QADD,D OFTDWL.SOPS32
30. @END,

31l. @FOR,S UPDDLT.COMPONE ,COMPONE
32. @MPA,IS .SYM, . ABS

O 00~ O UT b o
L]

=
o

33. IN COMPONE
34, IN NBFO08S
35. @XQT .ABS

36. @FIN

3-2



identification. '5' indicates the maximum time allocated for
program execution. The user fills in the run identification,
password, and proarammer information with the appropriate values

for the run.

3.2.2 File Assignments

Cards 2 through 8 assign the files to the run. The 'A' on

cards 2 through 4 indicates that UPDDLT, SDWNLT, and OFTDWL have
been previously cataloged. The 'T' on cards 5 through 10 in-
dicates that TAPEA, TAPEB, TAPEC, TAPED, TAPEE, and 25 are only

temporary files.

Cards 11 through 15 assign a shortened form of the file names

for simplification of later control statements.

3.2.3 Program Execution

After initiating the run and .assigning the secure disk files,

cards 16 through 30 add data to the DATA files.

Card 31 compiles the program. The MAP and EXECUTE cards (32
through 35) execute the program. After normal program exit,

the run is terminated with FIN (card 36).



3.3 OQUTPUT DATA FORMAT

The heading information listed in -the output data format gives
the operational phase being utilized and lists the MML number,
nomenclature, usage code, comments, and the frame and rate of the

MML number. The heading output is illustrated in figure 3-1.

Output column Contents

MMI NO. " MML numbers for each downlist
variable

NOMENCLATURE Complete nomenclature for each
variable

u/C Usage codes corresponding to

each wvariable

COMMENTS Additional description of each

variable
FORMAT If the MMI: number matches the
K 21 R launch and RTLS MML number, the

frame and rate are printed;
otherwise a zero.

K - represents the frame
O - represents 64 frame

1l - represents both 64 and. 128
frame

R - represents the output rate

FORMAT If the MML number matches the

K 22 R On-Orbit MMI. number, the frame
and rate are printed; otherwise
a Zzero.

FORMAT If the MML number matches the

K 23 R Entry MML number, the frame and
rate are printed; otherwise a
Zero.

3-4



Output column

FORMAT
K 32 R

FORMAT
K 12 R

FORMAT
K 13 R

S/CODE

Contents

If the MML number matches the
onorbit checkout MML number,
the frame and rate are printed;
otherwise a zero.

If the MML number matches the
Ascent Backup MML number, the
frame and rate are printed;
otherwise a zero.

If the MMIL number matches the
Entry Backup MML number, the
frame and rate are printed;
otherwise a zero.

If the MML numbers match a
code 1is printed.

MATCH - Everything agrees be-
tween the files.

‘If there is a discrepancy with
the comparison, a combination of
codes could be printed.

LETTER - An error is found in the
letter part of the MML
number.

RATE - A rate number is in error.

DESCRP - The description of the

~variable is in error.

NF XX - The MML number 1s not
found in OPS file number
XX.



_DATE. D4O479 ... PAGE ... 36 ___
PN VPTO7060023501R ODATE 12-22-78

DBFN M2X4S5 REPORT NO MHL-HL-800 PAGE _ .1

OFT DOWNLIST REQUIREMENTS

DRIVE ... COMPARING ROCKVELL LOADING TAPE
e et o——— At < ame s .DOWNLIST FORMAT 21 22.23 32 12 13
LAUNCH-RTLS#ON-ORBiT#ENTR?*FLIGHTICONTROL#ASCENT BACKUPAENTRY BACKUP
MHL NO. NOMENCLATURE: usc COMMENTS FORMAT FORMAT FORMAT FORHAT FORMAT FORMAT $/C0DE
K 21 R ® 22 R K 23 R K 32 R K 12 R K13 R

Figure 3-1.- Output heading.



The write and format statement to list the output is as follows:

WRITE (6,617)FILE,FNOMN,CODE,HALN,XBSF,RATEF,KBSF1,RATEF],
KBSF2,RATEF2 ,KBSF3 ,RATEF3,S5C1

617 FORMAT (1X,A9,1X,5A6,A4,1X,Al,1X,3A6,A4,2X,

Where:
WRITE
6

617

FILE

FNOMN

CODE

HALN

KBSF )
KBSF1
KBSF2
KBSF3 |

REATEF )
RATEL
RATEZ
RATE3

SCl

represents
represents
represents

represents
stored in.

represents
stored in.

represents
stored in.

represents

represents
stored in.

represents
in.

represents
stored in.

the
the
the

the

the

the

the

the

the

the

4(I1,1X,F4.1,3X),18X,A6)

control statement

unit number {(line printer)

format number to use

variable

variable

variable

variable

variable

variable

variable

name the MML number is

name the nomenclature is

name -the usage code is

name the comment is stored in.

names the rate frame is

names the rate is stored

name the search ccde is

The output from the DRIVE program is illustrated in figure 3-2.
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Figure 3-2.- Output from the DRTVE program.
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APPENDIX B

PROGRAM AND FLOW LISTING
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