NASA Contractor Report 166622

Archive Data Base and Handling
System for the Orbiter Flying
Qualities Experiment Program

Thomas T. Myers, Richard DiMarCo, Raymond E. Magdaleno,
and Bimal L. Aponso

{NASA-CR-166622) ARCHIVE LCAIA EASE AND N3T7-14351
HANDLING SYSTEM FCE TEE CREITER E.LYING
QUALITIES EXPERIMENTI FRCGEAM Final Report

j S anolc Inc. E€ T CS5CL 01cC Uunclas
(Systems Teca gy, ) 6308 43961

Contract NAS2-11900
October 1986

NASA

Nationai Aeronautics and
Space Administration



NASA Contractor Report 166622

Archive Data Base and Handling
System for the Orbiter Flying
Qualities Experiment Program

Thomas T. Myers, Richard DiMarco, Raymond E. Magdaleno, and Bimal L. Aponso
Systems Technology, Inc., Hawthorne, California 90250

Prepared for

Ames Research Center
Dryden Flight Research Facility
Edwards, California

under Contract NAS2-11900

1986

NANASA

National Aeronautics and
Space Administration

Ames Research Center

Dryden Flight Research Facility
Edwards, California 93523-5000




TABLE OF CONTENTS

I. INTRODUCTION'.....l.'......I...O.......'.....l...'.'...l'..

A. Concept and Purpose of the OFQ Data ArchiveSe.cececssss

re

B. Implied Requirements for Data Handlingeeeeoeeecsoooeeses

C. Status of the OFQ Archive System.......'...'...........

- II. OFQ ARCHIVES AND DATA HANDLING SYSTEMeesecccsccccascscocens

A. overviewoo.00-0.o'0.!.ooo...-.co.oa.o.....l...l....uooo

B. Primary Flight Data SOUrCeSescscvecccosscsovccssssssessse

C. OFQ Data Handling System....-.-.......-..--..........-.

III' USE OF TH} OFQ ARCHIVES.......0........'.............l....l

REFERENCESQ-;00.00..0.0..000.0..00000.00.0.oo..o.o‘o..o...o.o'.ot

APPENDIX A.

APPENDIX B.

APPENDIX C.

APPENDIX D.

APPENDIX E.

APPENDIX F.

APPENDIX G.

AFFTC GROUND BASED TRAJECTORY MEASUREMENT
EQUIPMENT.000t.'...'0'.0.-.0.....000‘0....0.....0.'.

GENERAL INFORMATION ON OFQ DATA HANDLING
PROGRAMS AND ARCHIVE FILES'"...........II.......'I.

USE OF PROGRAM DEPR:ssessecsscccsceccvrcscscccsscsnse
USE OF PROGRAM UMMLE«ccooeocecocececcocsccccccsconas
USE OF PROGRAM UCINE.sesocesscsavssscasccscossssnccns
USE OF PROGRAM UTOLTece¢sscececocscsscsosssscsscscease

USE OF PROGRAM SYNC.-..O00....000.0.."00-000'.0.."

LIST OF FIGURES

1. OFQ Data Handling Systeml..ot...coc!co...000.0...00!.0‘.0..

2. Creation of Shuttle Archives from
Basic Data Sets....l.......l.......'......0..........‘.....

3. Archive File Size Traaeoffs.o.loo'..Quooontooo.ococooolcoon

TR-1220-1

1ii

Page

N N = =

wn

Page

14

19

"RECEDING PAGE BLANK -MOT FILMED

i



LIST OF FIGURES (Concluded)

4, Example Formatted Printout of an Archive
File (42 Channel, Type 1 File "FSYNCO7")eceesvecsccoscsacecs
5. Primary Variable Time Histories for Selecting
Working File Time Slices in the Archive FlleS.eeesocvccccses
A-1. Typical Deployment of Two Kinetheodolites
(taken from Refe A=l).eecececesscncsscssosccrsesoscncsncscss
A-2. Takeoff and Landing Tower System LayOuteecesceeocscccsccscosecs
B-1. File-Naming ConventionSesssscescccscoscocccccsccsvssscssscsse
LIST OF TABLES
1. Desired Features for Interactive Data Handlingeseoeosvececeee
2. Space Shuttle Migsion Datacessecssosveccssscsacscscssscossnss
3. Summary of Shuttle Flight Data Available
for OFQ Data BaB@essscsssscsosososcesssnossnsssscscssssssoosvse
4, MMLE Fille Directoryeseeccocovessssscsocscscsssncsescsscscosssas
5. Variables Available from Cinetheodolite Tap@eecsecssccscoss
6. Variables Recorded on Takeoff and Landing
Tower TapeBesessssssvesoscescssscssssssessssssscnscsocsscnsee
7. Options for Shuttle OFQ ArchiveS.cessecsccssssccacsscossccs
8. Sample Rate Selectionesccececscsscrsscscnsssasscsssonsscnss
9. Logical Data Structure for the Archive FileS.cecscesvasoces
10, Signal Directory for Shuttle OFQ Archive FileSececesccssces
11, Summary of File Names and TypeSeecececsccsscccensssosasccssoae
12. Ordering of Signals by Archive File Typeecceessscocovesccses
TR-1220-1 iv
A
e

Page

28

Page

12

13
17
18
20
23
25

26




Tu

ACIP

ADFRF

AFFTC

BFCS

CINE

CSS

CYBER

DEPR

EAFB

ELXSI

GMT

GPC

HAC

e

HUD

Hz

IMU

JSC

KERMIT

M
MMLE

MPDB

TR-1220-1

NOMENCLATURE AND ACRONYMS
Shuttle Aerodynamic Coefficient Identification
Package
Ames Dryden Flight Research Facility
Alr Force Flight Test Center
Shuttle Backup Flight Control System
Cinetheodolite Data
Control Stick Steering

Mainframe Computer Used for Flight Data Analysis
at ADFRF

ADFRF Computer Program for Decompressing MMLE
Data Filles

Edwards Air Force Base
Replacement Computer for the ADFRF CYBER
Greenwich Mean Time

Shuttle Navigation and Guidance General Purpose
Computer

Heading Alignment Cylinder
Rate of Change of Altitude
Headup Display

Hertz

Inertial Measurement Hnit
Johnston Space Center

Computer Software for Data Transmission Between
Computers

Mach Number
Modified Maximum Likelihood Estimator

NASA JSC Master Product Data Base

e



OEX

OFQ

OFT
01
PAPI

RHC

STI
STS

SYNC

D
TOLT
TRS
UCINE
UMMLE

UTOLT

TR-1220-1

NASA Orbiter Experiment Program

Orbiter Flying Qualities Experiment in the
OEX Program

Shuttle Orbiter Flight Test
Shuttle Operational Instrumentation
Precision Approach Path Indicator

Shuttle Rotational Hand Controller
(pilot's "stick™)

Systems Technology, Inc.
Space Transportation System

ADFRF Computer Program for Synchronizing and
Merging Flight Data Files

Touchdown

Takeoff and Landing Tower Data

ADFRF CYBER Tape Reservation System

Computer Program for Reading CINE Data Tapes
Computer Program for Reading MMLE Data Tapes

Computer Program for Reading TQLT Data Tapes

vi

.

<



e

SECTION I

INTRODUCTION

A. CONCEPT AND PURPOSE OF THE OFQ DATA ARCHIVES

The OFQ archives have been assembled as part of the OFQ research
(Refs. 1-4) in the Orbiter Experiment (OEX) to preserve and document
shuttle flight data relevant to vehicle dynamics, flight control, and
flying qualities. This 1s a first step in an effort to make valuable
flight control/flying quality data bases widely available, and easily
accessible to the research community at large, so that maximum use can
be made of data from costly flight tests and simulations. In their com-—
plete form, the OFQ archives contain descriptive text (e.g., general
information about the flight, signal descriptions and units) as well as
numerical time history data. For a complex program such as the shuttle
Orbiter Flight Test (OFT), the availability of very large quantities of
data 1is a major problem. Official shuttle flight data bases such as the
NASA JSC Master Products Data Base (MPDB), contain thousands of signals
from all aspects of shuttle operation for complete entries. However, a
typlcal flying qualities analysis may involve less than a dozen signals
over a "time slice” of 1less than a minute. Thus, the archives are
intended to provide flight phase oriented data subsets with relevant
signals which are easily identified and used. Massive flight data sets
require powerful and capacious computers such as the ADFRF CYBER and its
replacement the ELXSI. However, flight research is done by many workers
at many locations on many different computers, and thus convenient rapid
data transfer among computers and research facilitles is very important.
The critical test of this capability 1s data transfer to a remote facil-
ity where "face~to-face” help with data file manipulation is not gener-
ally available. This puts a premium on documentation and is the reason
for this report. Ideally much of this information should also reside in

the archive computer files.

TR-1220-1 1
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B. IMPLIED REQUIREMENTS FOR DATA HANDLING

In the OFQ landing analysis and in most flight test programs, data
is obtained from a variety of on-board and ground based instrumentation,
and stored on a variety of media in various formats at various sample
rates. Time skews among data channels is common due to instrumentation
factors such as multiplexing. Thus, a sophisticated data handling sys-—
tem —-—- hardware and software —-— 18 required to assemble data archives.
Once the archives are assembled, the data handling system must provide
rapid convenient access to the files, and efficient means of setting up
signal and time period subsets as "working files" for specific analyses.
Magnetic tapes have traditionally been the primary means for large scale
data transfer between facilities, but this requires specialized and
expensive tape drives at both facilities. Rapid development of computer
telecommunications makes it now feasible to routinely transfer reason-
ably sized working files by standard phone lines. If the data handling
system 18 designed to accommodate this, expensive tape hardware can be
eliminated by relatively inexpensive and versatile communication soft-

ware with acceptable reductions in speed and capacity.

Research in flight control and flying qualities has special data
handling requirements which arise from the presence of the human pilot.
While many types of analysis, such as identification of aerodynamic sta-
bility derivatives, are well suited to algorithms coded in FORTRAN and
batch processing, the "fuzziness” of flying qualities research puts a
premium on flexibility in data manipulation and processing. Some of

these special needs are summarized in Table 1.
C. STATUS OF THE OFQ ARCHIVE SYSTEM

The unique and sophisticated facilities at the NASA ADFRF and new
developments in computer technology have made it possible to create an
archive data handling system satisfying many of the above needs simply
by assembling "off the shelf"” software. Use of existing ADFRF, AFFTC,
and commercial software has kept "software engineering” to a practical

level. This OFQ data handling system discussed below will evolve in

TR-1220-1 2
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TABLE 1., DESIRED FEATURES FOR INTERACTIVE DATA HANDLING

Interactive operation

Ability for remote researchers to easily access the primary archives
without "face-to-face" contact with archive "stewards”

Reference to variables by symbolic names rather than by locations in
arrays

Ability to extract a signal/time slice subset of a flight archive as
a working file by stating logical and mathematical specifications on
the archive variables

Capability to easily transfer data subsets from the primary archives
to remote facilities with minimal requirements for special or expen-
sive hardware

Directories of archive signals

Capability to display archive text and numerical data with adequate
labeling and convenient formats

Ability to assemble raw and processed data into multiflight ensemble
files and apply elementary statistical analysis

Capablility to perform calculations on file data efficiently and pro-
ductively (i.e., with minimal "nuisance programming” through the
avallability of a “"calculator mode" for vector variables)

Convenient and flexible data display graphics (screen and hardcopy)
Flexible data interface with other programs including input file
generation for specifalized analysis software (e.g., spectral analy-

sis, estimation, identification, statistical analysis)

Capability to augment archive files with processed data

TR-1220-1 3




capablility, productivity, and convenience along with computer and soft-
ware technology in general. This of course implies that this document
will require continual revision. Recognizing this, this first edition
has been written for the archive system as presently implemented on the
ADFRF CYBER computer. The CYBER is scheduled for replacement by the
ELXSI shdrtly, but the basic structure of the archive system, including
major program components and data file structures, is expected to remain

basically the same.
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SECTION II

OFQ ARCHIVES AND DATA HANDLING SYSTEM

A. OVERVIEW

Figure 1 is a general picture of how the OFQ archives are embedded
in the data handling system on the ADFRF CYBER and connected to remote
facilities. 1In essence there is a hierarchy of archive files beginning
with raw data tapes, which are linked by various data handling programs.
The ELXSI implementation is expected to be essentially the same at this

level.

At present OFQ archive files have been created on the CYBER for six
shuttle OFT landings: STS-2 through STS-7. Mission data for these
flights is given in Table 2.

B. PRIMARY FLIGHT DATA SOURCES

Three independent sources of shuttle flight data have been included
in the OFQ data base -— the Modified Maximum Likelihood Estimation
(MMLE) disk files; the Cinetheodolite tapes; and the Takeoff and Landing
Tower Tapes —— and are described below. The data available from each

source is summarized in Table 3.

1. Modified Maximum Likelihood Estimator
(MMLE) Files

Specialized data files generated for Orbiter entry and landing
phases for use in the ADFRF identification of aerodynamic coefficlents,
form an excellent starting point for OFQ data files. The original sig-
nals come from: onboard sensors in the Aerodynamic Coefficient Identi-
fication Package (ACIP); the Navigation and Guidance General Purpose
Computer (GPC); Operational Instrumentation (0I); and the Backup Flight

. Control System (BFCS) computer. The flight variables available on the

ADFRF MMLE files are indicated in Table 4. Since the primary applica-
tion of these files has been extraction of airframe aerodynamic coeffi-

cients, airframe response and control surface deflection variables are

TR-1220-1 5
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TABLE 3.

SUMMARY OF SHUTTLE FLIGHT DATA

AVATLABLE FOR OFQ DATA BASE

VARIABLE

MMLE FILES

CINETHEODOLITE

ACIP, GPC, OI | BFCS

TAPES

TAKEOFF & LANDING
TOWER TAPES

TRANSLATTIONAL ACCELERATION
Az Ay A

—

7

A\

ANGULAR ACCELERATION
PrQsT

N

TRANSLATIONAL RATE
(AIR.DATA)
G.B.H.Vrnuznvm.qnu

N

N

7

TRANSLATIONAL RATE
(EARTH_ REFERENCED)
X, ¥, 2z

e — —

/////

27

ANGULAR RATE p,q,r

N

N

%

EARTH REFERENCED POSITION X, Y, H

%

0

s

EULER ANGLES y, 6, ¢

RN
“S"““"‘_“_*___‘

CONTROL SURFACE
DEFLECTION

6" 6.’ 6!‘
s
SaF

w
N
|

i
i
+Q
N

MANUAL CONTROLS SQpuce SPREC
$

A

(COMMANDER AND PED | | _ { -
PILOT SEPARATE) Sspcy SBrC - Z]ﬂ ]
N —
MANUAL TRIM CONTROLS | | |
A
SWITCHES AND FCS DISCRETES }/' |
i Pal il
T T T
DISPLAY AND HUD VARIABLES | | |
| | |
1 T T /
WIND DATA ! | | //////////
| /]
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FTLE TIMES 15138:0010 = 1611182010

FIRST WORD OF EACH-RECORD IS -GMT txﬁe¢tﬂfk“ﬁi1fhé*“"fﬁ?giEﬁﬁﬂﬂfi DATA ¢HANNETS FOLTOW a3 LISTED B8e(hi,

CH DESCRIPTION LPID
. ORYDEN
1 ALPHA, INU ALPHA
2 0Q A0 !
3 VELOCITY, IMVU VIRUE™
4 THETA .THETA
5 AN AATIL
6 0-00T AQDOT
7 AY AAYL
0 ELEVATOR ok, -

‘9 B00Y FLAP BOFPLL
10 UP JETS -

11 DOWN JETS -

12 PHI PHI

13 ALTITUDE, AGL ALT

16 MACHs IMU MACH
15 @BAR, TMU QB AR
16 BETAs IMU BETA
11 AP

18 R AR

19 AY AAY

20 r-pOY APDOT
21 R-pOT ARDOT
22 AILERON -

23 RUDDER ADR

24 YAW JETS -

2% ROLL JETS -

26 SPEED BRAKE DSPACT
27 - -

26 TOT TEMP, LEFT 17071
29 TOT TEMP, RIGHT TTOT2
30 P-CENTER, LEFT PACl
31 P~CENTER) RIGNT PAC2
32 p-STATIC, LEPT PSTATL
33 P~STATIC, RIGHT PSTAT2
34 P=UPPER, LEFT PAUL
39 P=UPPER, RIGHT PAY2
36 P-LOVER, LEPFT PALl
87 P~LOWER, RIGHT PAL2
38 L1 RCSLIL
39 L2 RCSL2L
0 \LIL RCSLAL
AL LaL RCSLAL

42 RIR RCSRLR
43 R2R RCSR2R
44 R3IR RCSR3R
48 R4R RCSR&R
46 LOB ELEVON ALOBDE ..
47 LIB ELEVON ALIBDE
49 ROB ELEVON ARORDE
49 RIS ELevOn ARIBNE
50 L1V RCSLIU
71 L2y RCSL2U
$2 L4V RCSLAY
7% \20 RCSL2D
54 L3D RCSLSD
85 L&D RCSL4D
56, RAU RCSRLU

TR-1220-1

TABLE 4,

MMLE FILE DIRECTORY

NS10. - S oURCH i XRATE
y cNAnueL? - $PS
vosv3o21c” svc 3L #ﬁgg
PUTRO069A-- ACIIR 27 $174
ve5v3015C" srczégzs '§5~‘
VIOH2217C - GPCARE-ILY 28
PO7A0065A | ACIPA 174 L}Fa
POTAOOT2A -ACIP. «-21.,““
POTAOOGIA ACIP D gLTe
-y conpureo
vsmooesst:»l SGPC  41' 6728
- .. $'COMPUTED®
- COMPUTED .
«voouzzozc.acpc - 137 Wy
VI'V0165C GPC 129 .1
VI5v3029C GPC 423 24
V95v301iC GPC "m 27 1
VICA2249C GPC <21 - LB:u5
PUTROOGBA ., ACIP. 25 “174
-POTRGOTOA"-ACIP 29 '174
PO7AQO66A ACIP .13 174
POTADOT1A -ACIP:-19. 174
PITAODTZA ACIP 23 174
- . COMPUTED ...
PUTHOO0B2A ACIP 43 174
- CUMPUTED
vo- COMPUTED : '
VS7THO280A - 0T .. - 31% 4
V71771008 GPC ..35:;« 1
V71776008 GPC 40 1
VT1P70808 GPC 32 1245
VI1P75808B GPC 37 12,5
V71P7040B GPC 31 1245
VI1P75408 GPC 36 12,5
V71P71408 GPC.,..36.-12.5
VI1P764U8 GPC - 39 12,5
VI1P71208 GPC 33 12,5
V71P76208 GPC 38 12,5
V42P2543A 01 . . 8 .25
V42P2544 A DI 9 -+ 23
v42P2545A 01 . 10 “25
V42P25664 OI 11 25
V42P3543A 01 19 .28
V42P35444 O 20 25
V42P3545A O . 21- - 25
Ve2P3546A 01 y 22 . 25
POTAOOT9A . ACIP. 37...174
PUTHOOT8A: ACIP 35 ' 174
POTHOOBLA ACIP 41, 17¢
POTAG0UBGA ACIP 39 174
Ve2P2547A OI . 12. ., 2%
V42025484 OT .+ .13 . 2%
Ve2025494 OI. 14§ .25
VeRP2550A4 01 15 .23
V42p255L4A . O1 16. ‘2%
ve2p25%2A 01 17 .29
Ve223547A . 0F 23 24

ORIGINAL PAGE IS
CF POOR QUALITY
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TABLE 4. (Concluded) ORIGINAL PAGE IS
OF POOR QUALITY
87 R2U- , RCSR2U; iivezp3s4sa 017 26 1%
S8 RAV : . RCSR4Us V42P3549A DI 2% 25
$9 R20 RCSR2D, v42P3350A1 ‘0L 26 .25
60 R3D. . . RCSRID~ V42P35%1A OI- 27  .2%
* 81 R&D RCSR4D  v42P33%2A 01 - 28 2%
62 PyCPC - PGPC . V79R1830C GPC- .- 6. 295
63 Q.GPC ‘ 11 d vVI9R1831C 6PC X7 ‘29
84 RyGPC ‘ RGPC .  .VT9R1832C 6GPC- -8 25
6% AY.GPC w0 NYC Y iVT79A2040C "GPCx -9 29
66 ANWGPC g ~NIC © :VT9A2041C G6PC«.-10- 2%
67 P-TQTAL, SIDE PRAOBE =~ = s - CUMPUTED; .
68 P-STATIC, SIDE PROBE.- = ., . = : COMPUTED: "
69 WACHs» SIDE PROBE - - COMPUTED
70 QBAR, STDE PROBE -0 e COMPUTED,
71 VEL, SIDE PROAE - - -COMPUTED

72 ALPHA. SIDE PROBE - ; : -+ COMPUTED

7Y BETA, SIDE PROBE - YL e MTUCOMPUTED o
76 LALSACIP AARCSY &, POTPO0B3A--ACIP 455174
735 JET ORIVERS LLX,RLIX JTCMD1 < V72M3696P° GPC ~ 49 1245
76 JET DRIVERS L2X,R2X JTCMD& ~ VI2MB8744P -GPC ©. 52 * 1245
77 JET DRIVERS L3X,R3IX JTCMD3 . . V72MB724P GPC *+ 51,,.12.%
T8 JET DRIVERS L4aX,R4XK JTCMD2  V72M3T764P GPC .50 1245

73 B0OY FLAP CONMAND SFLCMD - VIUHL580C . GPC &2 1
80 RUDDER COMMAND DRCMD . V5TKUL40C .GPC. 43 5
A1 SPEEN BRAKE COMMAND OSPCMD  V57KJ240C GPC 44 . 8
A2 L18 COMMAND LIBCMD - V5BK0B320C GPC . - 45 -
831 LOB COMMAND LOUBCMO  Vv58KUB70C GPC - . 46 T8
84 RIB COHMAND RIBCMD  V5BK0920C GPC.- 47 -5
8% ROB COMMAND . ROBCMD  V3BKO9TGC GPC 48 5
86 PST ‘ PST . V90H2230C GPC 15 5
87 ALPHA, NAV ALPHANY _ V90H2246C GPC - 19 -3
8% LEFT PEDAL, CMDR . . CLPED . ~VS1V0510A. 0OI 36. Ll
¥9 RIGHT PEDALs CMOR CRPEN V51V0515A OI a7 1
90 LEFT PEOAL, PILOT PLPED V51V0330A Ol as . 1
91 RIGHT PEDALs PILOT  PRPED V51V05354 O - 39 1
92 RHC ROLL-BFCS PRHC VIBH1500C BFS . 19 12,5
93 RHC PITCH-BFCS QRHC . Vv3841%01C BFS 18 12.5
94 RHC ROLLs PILOT PRRMCR  V72K120%5C GPC 55 1
9% RHC PITCH, PILOT PRRHCP  V72K1206C GPC 56 1
96 AUTOLAND BOJY FLAP  ALAND . VI0HI01LC GPC .37 - . 1
97 ALPHA COMNAND ALPCMD  V90HOBO03C GPC 59 = 1
98 PHT COMNAND . comedl VILH1044C 6PC 61 1

. 99 AMD ACCFLERATION ACCAMI  VTzL72588 GPC 63 1

100 AMD ALPHA ALPHAM  V72L72%8 GPC 64 ; )
101 KNOTS INOICATED KEAS V72072568 GPC 63 1
102 RADAR ALTITUDE . ALTRAD  V72L53568 GPC.. 68 . L1
103 WDOT, Iy HODT V71L22408 GPC 66 5
104 LK SPD BRK AUTO/MAN Du5 1 6PC 71 1
10% RH SPD IRK AUTO/MAN .DW7 7 GPe 73 .1
105 LH FCS AND BF MODES DW10 ? . GPC. 75 . 1
J0T RH FCS AND BF MODES Dwal ? : GPC~ T6 1
1u8 v-BET . - 3o, LeeT. 2 .ga
109 BETA-RET - - BET g
110 ALPHA BT - - & BET 1v 1
111 MATH-RET - - BET 41 1
112 PSTAT-gT - - BET . 3 1
U13 TEMP—~BET - - BET 44 1
114 Rpo-ger - - BET . 45 . 1
119 QBAR-BEY - - BET 46 1
116 AX-8ET - - BET .52 1
117 AY-BET - - BET 53 1
118 AZ-gET . .. - - -RET 56 S 1
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emphasized; however, manual controller deflections are also available.
There are inconsistencies between the Table 4 IMU and radar altitude
signals in landing (signal #13 and #102, respectively, see Refs. 3 and
4), and the h signal (#103) is unuseable. The switching discretes
(#104-107) and "best estimated trajectory” data (#108-118) are not
actually in the files. Extensive corrections for various times skews
have been made, and all signals have been converted to a 25 sample per/
sec rate from a wide range of original sample rates. The MMLE filés are

currently available on "private (disk) packs.’
2., Cinetheodolite Tapes

A need for better altitude and sink rate signals lead to the use of
cinetheodolite data (Ref. 4). The cinetheodolite system is operated by
the Air Force Flight Test Center (AFFTC) and is described in Appendix A.
Data 1is obtained from altitudés corresponding to the shuttle entry of
the EAFB area through touchdown. Frame-by-frame manual reduction of
film from several cinematic cameras 1s used to estimate the earth refer-
enced position of the Orbiter nose, generally at 20 samples per/sec.
(It also is possible to obtain the position of a second reference point
on the body for use in estimating vehicle attitudes; however, this has
not been done for the OFT landings.) Some undocumented optical dis-
tortion occurs near the ground; however, the quoted accuracy of the
position data in the landing region is +2 ft. A variety of rates and
accelerations are estimated in the data reduction program based on the
position data. Data from meteorological sources on the ground and at
altitude, are used to estimate rates and accelerations referenced to the
airmass., Variables available from the Cinetheodolite tapes are listed
in Table 5. Copies of the digital magnetic data tapes for STS-1 through
-7 were made available by the AFFIC, and are archived in the ADFRF Tape
Library.

3. Takeoff and Landing Tower Tapes
The Takeoff and Landing Tower (TOLT) system is also operated by the

AFFTC and is based on two dedicated kinetheodolites (see Appendix A).

TR-~1220-1 11



TABLE 5.

ORIGINAL PAGE 1S
OF POOR QUALITY

VARIABLES AVAILABLE FROM CINETHEODOLITE TAPE

LIST OF AVAILABLE PARAMETERS

NO. | NAME [UNITS DESCRIPTION NO. l NAME {UNITS DESCRIPTION

' [ HMS Time 1n Houes, Minuter ond Seconds 53 | AYD | FuSc2|  Acceleranion in the YI-Plone

2 | INDEX S4 | AT |FuS2|  Tongeansl Acceierarion

3 £LAPS Sec Elossed Time «n Seconas from Zero Tima s | AN Fr/5¢2 Normel Acceieration

4 SECS Sec Time 1n Torol Seconds 55 AWT | Fe/Se2 Teny i Accel #ind Co d

s x Foer X-Unsmesined {4ST) s7 | AWN |F1/Sc2 | Nowmol Accelerarion—Wing Comecred

3 Y Foat Y-Unsmoethed INORTH) $3 ] AXP 1FwSc2|  Acceieraran aiong the VA Vector

7 b4 Foer 3 | AYP ifnScl|  Aceeierstion Horzeataily Perpendicuier 1o the VA Vector
[} XM Ferr €0 | AZP |Fr/5e2|  Acceierarion Perpendicuiar Lisward 1o the VA Vector
o | YN | Fem Y-Smestned (NORTH) 61 | HORD | Feer | Hemionrsl Distence

10 p4<) fem 82 ARCD Feer Arc Distonce

n LAT Dy 63 | HORD# | Fee Herizontal Distonce=Wind Correcred

| LONG Deg &4 | ARCDY | Fear Asg Distence=¥ind Correcred

n ALT Foeet 65 | ACLED | Fem Accomuinted Grownd Disrence

14 RHO SI/F13 ! 66 CC  {LWF1? impuer Provsure

13 PA MBS &7 Q0P [LWFn2 Dynamic Presiure

16 TA  |Deg C @ | = | Lif to Drog Ratie

171 ¥ | De 6 | €25 | SeFr | Drog Ares

[T WY | Fr'Sec |l oo | Caeificient of Crag

19 WX [FuSec| X—Commenent of %ind Veisciry nij <« | Ballistic Ceriiicrient oi Oreg

20 wY Fr/Sec Y-Comsonent oi ¥ind Velecity o owmv Ceq Heoaing witn Respecr to T=Arnis

2 VX | Fi/Sec XwZamosnent oi Velocity . C 73| =N Cey Heading =ith Respect 10 North

a2 vY €1/ Sec Y-Camponem ai Velocity ] wve | Ty Feoging with Respect to Y=Ams—-#ing Corrected
2 vZ F1/Sec Z-Comvonent of Velocity 78 HVNW | Deq Heading wirth Respecr to Normatind Correcred
U@ :0C Fr'Sec % YNO Fv'See Nomnwerd Veloc:ry of the Cbiect

b1 VWX | Fi/Sec X—~Campenent of Velocry=wind Comecred o] vED | FuSec Eestwers Verucity of the Chiect

¥{3 vwy F/Sec Y=Comoanent of Velociv=¥ind Camected 73 I Y0 Fi/Sec Upward Yeiociry ot the Corect

7 AX Fi/S2 X=Commwnent of Acceierstion ™ | Y0 Deg Heoding with Ruspact te North ot the Chyect

b3 AY F1/5¢2 Y=Companeat of Acceierotion [ 3] EL Ceq Eieverian Angie

s Az F1/8¢2 ZeCommunont of Acceleration 8 AZY Deg Agimuth Angle with Resoect 1o Y=Amg

30 AY F1/8e2 82 AZN Deq Azimuth Angls with Recpect 1o North

3 SR Feet 23 AR Fi/Se2 Redial Accoieration

32 GR - | Fem 84 | KAPPA | Dey Di of Redial A

33 | XIR | Few Renge in the XZ-Plone | 85 | CMZGA [Dg/Sec| Anguiar Rate of Pulleve

| YIR | Fen Renge 1n the YZ-Piane | 8 | PITCH | Ceg Pitch Angle

35 RN Feer Range ia the Nehward Direction a7 YAW Deq Yew Angie

3 RE Feer Renge in the Easrword Direcrien 82 FPA Ceg Flight Path Angie

k) VN F1/Sec Norhward Comoenent ai Veiacity 89 Dva Dey Dige Angle

£ VE Fi/Sec E3srword Companent of Velociny 0 | XNV | Fear X=Coordinate of VT Intercost with the XY=Plene
39 vT Fvlec 9 YINV Foet Y=Casrdiame of VT lntercent with the XY =Plane
40 VA Ft/Sec Terel Velocity=¥ind Corrected 92 vXP F1/5ec Valeciry aiong the SR Vecrer

41 vG Fe/See 93 vYP Ftr Sec Veloeity Herizontaily Perpendi cular to the SR Veetor
12 VXZ | Fe/Sec Veiocity in the XZ=Plese 94 VIP  {FuSee Velacity Persendiculor Usward 10 the SR Vearer
3| VYZ [F/Sec| Veiacity in the TZ-Plane 95 | MORIZ | Ceq Horizontel Angie betwren the VT and SR Vecrors
EY) YWXY | Fi/Sec Velvcity in the XY=Plonenind Corrected 9% VERT Deg Verticsl ongie setween the VT ond SR Vectors
45 | VWXZ | Fi/Sec|  Velecwty in the XZ=Plone—tind Corrected 97 | $PalE | Deg Soace Angis between the VT ené SR Vecters

46 | VWYZ | Fu/Sec|  Velocity in the Y2-PlonemWind Corrected 73 | PALY | Feer Pressure Alnitude

47 ] ROD | Fu/Sec 99 | AZATT | Deq Arimeth Aritude Angle

43 VS | Fi/Sec 163 | ELATT | Deq Sleverian Atnrude Angle

4 MACH 0t YATT | Dey Yertical Attitvae Angle

% A | Fuse? i ) 152 | ELOMP | Deq Dumped Eleverion Angle

st axy |'Fuse? Accelevation 1a the XY<Plone 1031 WO | Deq Bawing of Origen with Rescect to Hending with Resnect
$2 | AXZ | FuSed|  Acceieration in the XZ=Plone | | 10 North_Wind Corrected
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Earth-referenced shuttle position as a function of time is obtained to a
stated accuracy of 2 ft between the runaway towers. The reference
point 18 the center of the right main landing gear and translational
rates and accelerations are calculated from the position data. The
variables recorded on the tapes are listed in Table 6 by channel. The
TOLT 18 available only for runway landings and the tapes for STS-4, -5,
and -6 have been obtained from the AFFIC and archived in the ADFRF Tape
Library.

C. OFQ DATA HANDLING SYSTEM
1. Data Source/Computer Interface

The integration of the three OFQ data sources on the primary ADFRF
computer (upper left in Fig. 1) to create archive files is shown in
greater detail in Fig. 2. Disk packs and tapes must be mounted by an
operator before they can be accessed. Tape access on the CYBER is

handled through the Tape Reservation System (TRS) Ref. 7.

TABLE 6. VARIABLES RECORDED ON TAKEOFF AND LANDING TOWER TAPES

CHANNEL VARIABLE
1. Time in Total Seconds
2. Ground Distance in Feet from West End of Runway
3. Ground Distance in Feet, Zeroed to Brake Release

on a Takeoff, or Stop on a Landing

4, Altitude in Feet, Relative to Lift~Off Point or
Touchdown Point (same as height)

5. Rate of Climb in Feet/Second

6. Ground Speed in Feet/Second

7. Tangential Acceleration in Feet/Second/Second

8. Total Acceleration in Feet/Second/Second

9. Energy/Weight in Feet

10, Offset in Feet from Runway Centerline

TR-1220-1 13
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Figure 2. Creation of Shuttle Archives from
Baslc Data Sets
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Because each of the three data sets have been stored in a different
format, a unique program 1s required to read each one and store the
desired data subset on a (mass storage) file to make it available for
analysis. The data 1s stored in unformatted form for access by other
programs. These archive-reading programs are discussed in the following

subsections.
a. MMLE Data

The MMLE data is archived in two forms -- compressed and uncom—
pressed. Data for shuttle flights 1 through 4 are stored in the com—
pressed form; data for later flights are stored uncompressed. In the
compressed form, each channel is represented at 1its own sample rate.
Before this data can be used, it must be decompressed by the "DEPR" pro-
gram developed by R. E., Maine. The decompressed data file is then read
by the program "UMMLE,"” which also stores a subset of the data on a
file. This program provides for selection of a subset of signals to be
stored for a sub-interval of the entire entry period. It also provides
for extraction of every n'th time slice if desired. UMMLE was created
expressly for the OFQ data handling system. See Appendices B, C, and D
for the procedures for running DEPR and UMMLE and related details.

b. CINE Data

The CINE data 1is read by the program "UCINE,” which 1s a modified
version of the AFFTIC program "LISTBC." The modifications were made to
facilitate extraction of data for short time intervals and to simplify
the code. Like UMMLE, UCINE provides for extraction of every n'th time
slice (record) of a selected subset of signals over a chosen time inter-
val. See Appendices B and E for the procedures for running UCINE and
related details.

c. TOLT Data

The TOLT archive tape is first converted to a disk file, which is
then read by the program "UTOLT.” UTOLT stores all the data from the

TR~1220-1 15



original tape on a file. This is a relatively small amount of data con-
sisting of only 10 signals at four samples per/sec from an altitude of a
few hundred feet through touchdown and roll out. See Appendices B and F
for the procedure for running UTOLT and related details.

2. Merging and Synchronizing the Primary Data Sets

Combination of the three primary source files MMLE, CINE, and TOLT
into a single file is done by the program SYNC (Ref. 8). A subset of
all available signals in the three data files can be selected for inclu-
sion in this merged file. The merged file contains a value for each
included signal at each sample time. Sample times are defined by user-

specified start and end times and sample rate.

Processing consists of passing the three unformatted source data
files through SYNC, and converting the unformatted output into a for-
matted file which can be read by the user, used by programs which accept
formatted data, or transmitted to other computers for further analysis.
It should be noted that files will be significantly larger if formatted.
In merging the data in the three input files, SYNC provides for:

® selection of signals
® gelection of sub-interval

® correction of fixed time skews among source data
files

® synchionization of the data to the single
selected sample rate

® arbitrary re-ordering of the signals in the file

See Appendices B and G for the procedure for running SYNC and related
details.

3. Archive Files

The structure of the data handling system provides several possibil-
ities for creating permanent archives listed in Table 7. The first
option, merged and synchronized files on the CYBER (and later the

TR-1220-1 16




TABLE 7. OPTIONS FOR SHUTTLE OFQ ARCHIVES

© Merged archive files on CYBER (synchronized CINE,
TOLT, and MMLE data)

® Merged archive subsets on floppy disks for personal
computers

© Separate CINE, TOLT, and MMLE subsets as CYBER
files with SYNC job files for recreating merged
archives

© Basic data set (CINE, TOLT, and MMLE) tapes/disks
with tape reading and SYNC job files for recreat-
ing merged archives

® Detailed documentation of process for creating
working files from data source tapes

ELXSI), will form the primary archives. This should be the most conven-
ient form for most potential users since great familiarity with the
CYBER and the TRS is not required, and all data is at a single sample
rate. As a backup for additional signals and time periods, the primary
data source tapes will be retained in the ADFRF Tape Library. Finally,

this document represents the last option in Table 7.

The merged afchive files are set up at a sample rate of 25 samples
per/sec (the MMLE rate). The primary consideration in setting sample
rate is that it be at least three to five times the highest observed
frequency (Ref. 2). The highest observed frequencies in Table 8 are
based on experience and examination of shuttle data. The implication of
Table 8 is fhat, if a single sample rate is used in the file, a sample

rate much less than 25 samples per/sec is not feasible. Single rate

TR-1220-1 17




TABLE 8. SAMPLE RATE SELECTION

.

Highest
Criterion: Sample Rate » (3-4) x { Observed
Frequency
HIGHEST
DATA SAMPLE Fggg*}:;gy OBSERVED CRITERION
SOURCE | RATE (Hz) FREQUENCY RATIO
1/2T (Hz)
(Hz)

MMLE 25% 12.5 4 (RHC) 6.25
CINE' 10 or 20 5 or 10 0.8 (h) 12.5
TOLT 4 2 0.8 (h) 5

*Some signals originally sampled at other rates

file sizes can be estimated directly from Fig. 3. As a practical
matter, the single rate archive files may be "compressed” (using the

MMLE data compression software) for long term storage.

A final consideration for the archives is definition of all forms of
information to be stored. As indicated in Table 9, this includes more
than raw time history data. As a minimum, some descriptive text is
desired to identify the flight and the signals. Because of inconsis-
tencies in the header formats of the several programs in the data han-
dling system, non-time history data is not presently stored in the
archive files. 1Instead this information is stored in a "LOTUS 1-2-3"

data base, and summary tabulations are presented in Section III.
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TABLE 9.

’

<

LOGICAL DATA

File-~wide
Text Block

(1)

Flle-wide
Constants

(1)

Variable
Directory

(1)

Variable~-
specific
Text
Block
(D

Variable-
specific
Constant

Block
(1)

Time History
Block
(1)

STRUCTURE FOR THE ARCHIVE FILES

Text Line

Flle—wide
(1, n)

Constant

File-wide
{ (1, n)

Datum

Variable
(1, n)

Text
for Specific
Variable
(1, n)

Constants
for Specific
Variable

(1, n)

Time
History
Vectors

(1, n)

20

First Line
(0,1)

@

First Line

(0, 1)

Number
Name
Value
Units
Descriptor

Variable No.
Name

Units
Descriptor
Source

I Stack No.
W Stack No.

Variable No.
Number

Name

Value

Units
Descriptor

Time Vector

@

Variable Vector



&, Archive Data Transfer

Effective use of the OFQ archives requires a means for remote users
to transmit archive files or subset working files to their local com—
puter. At STI this 18 now done using a new telecommunications package
called KERMIT. This system uses KERMIT programs on both the CYBER and
the receiving computer, which allows sophisticated error checking to be
done. The KERMIT program was developed at Columbia University and is in
the public domain. Documentation and software are available at nominal
cost. KERMIT 1s becoming a defacto standard largely because it is
avallable for a large number of computers including mainframes, minicom-

puters, and microcomputers. Information about KERMIT may be obtained

from:

KERMIT Distribution

Columbia University

Center for Computing Activities
612 West 115th Street

New York, New York 10027

5. Interactive Data Handling

As noted in the Introduction and Table 1, flight control/flying
qualities research has particular needs for interactive data processing
to allow flexible but well motivated analyses with a minimum of
"nuisance programming.” The OFQ experience has shown that batch data
handling using SYNC represents the most sophisticated practical capabil-
ity on the CYBER.
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SECTION III

USE OF THE OFQ ARCHIVES

Archive files are available on the CYBER for STS-2 through -7. For
STS~1 the CINE data is unuseable since only a short section is available
and no TOLT tape was generated for this lakebed landing, but an MMLE
file 18 available. For STS-8 on, the CINE and TOLT data has not been
examined, and the MMLE files are the best present archives. Data has
been archived in two files for each of the STS-2 through -7 entries.
The large (unformatted) file, named USYNCOX where X is the flight num-
ber, contains signals from the start of cinetheodolite measurements
(generally 40-80 thousand feet altitude) down through the end of the
final steep glide. The small (unformatted) file, named ULANDOX where X
is the flight number, contains the data for the landing maneuver (pre-
flare pullup through touchdown). A third set of files, named USTSOX
where X 1s the flight number, are presently stored on the CYBER. These
are not archive files but are rather subsets of the ULANDOX files con-
taining only longitudinal data and were setup for efficient transmission

to STL using KERMIT.

Table 10 is a directory of the variables available in the OFQ
archives, however, not all files contaln all variables because TOLT data
is not available for all landings. This is accounted for by defining a
file "type" for each file as shown in Table l1. The variables and their
order for each file type is given in Table 12. Figure 4 indicates the
general structure of the files as they typically appear when formatted.

A subset of the archive files may be extracted using the SYNC pro-—
gram as explained in Appendix G. The "time slice” in Greenwich Mean
Time (GMT) may be defined from the basic trajectory variables time his-
torles in Fig. 5. Note that the time axis in Fig. 5 has its origin at
the start of the large (USYNCOX) file and the GMT of this point is spec-
ified on the figure.
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APPENDIX A

AFFTIC GROUND BASED TRAJECTORY MEASUREMENT EQUIPMENT

-

The cinetheodolite and takeoff and landing tower data is obtained
from kinetheodolite equipment. This appendix presents some background
information, much of it taken directly from Refs. A-1 and A-2 on these

instruments.
1. Basic Operation

A kinetheodolite is in principle a telescope which can be easily
rotated both in azimuth and elevation to track the aircraft. In most
kinetheodolites the telescope is manually directed towards the aircraft.
Attached to the telescope, with its optical axis aligned parallel to
that of the search telescope, is another telescope with longer focal
length, through which a camera takes pictures of the aircraft. The azi~
muth and elevation are measured and recorded with an accurately known
frequency in the range of 1 to 4 per second, in a few systems up to
30 frames per second. These azimuth and elevation values provide the
first—-order direction in which the aircraft was seen. A correction on
this direction is obtained by measuring the position of the aircraft .
with respect to cross hairs on the camera pictures, which are made at

exactly the same time as the azimuth and elevation recordings.

If a single kinetheodolite is used for measuring a trajectory, it is
usually placed to the side of the trajectory to be measured. It is then
assumed that the aircraft remains in the vertical plane through the run-
way centreline. The position of the aircraft can then be calculated
from the distance between the kinetheodolite and the runway centreline
and the azimuth and elevation under which the kinetheodolite sees the
aircraft. In most installations, including the AFFTC, multiple kine-~
theodolites are used to obtain much higher accuracy. Forv instance, if

two 1instruments are used in the configuration of Fig. A-l, and the

TR-1220-1 A-1




Aircraft
Trajectory

Figure A-1l. Typical Deployment of Two Kinetheodolites
: (taken from Ref, A-1l)
measurements are perfect such that the sight lines of both instruments

intersect at the aircraft, then the aircraft position is given by

sin A) sin A

X = 2049 (A1-A2)

sin (A] + Aj)
Dsim (A] - Ap)

sin A] tan Ep sin A tan Ej

Z = Domar-ay - Psm G -ip

At the AFFTC more than two instruments are often used and measure-
ment errors occur such that all sight lines do not converge on a single
point. Therefore, the data is processed using modern statistical esti-
mation techniques including Kalsman filtering to obtain best estimated

trajectories.
2. Instrument Details

The AFFTC uses both Askania and Contraves kinetheodolites. The lat-

ter are referred to és "cinetheodolites.” The Askania instrument is

TR-1220-1 A-2




probably the oldest type still in general use. More modern systems,
such as the Contraves cinetheodolites generally have electrical methods
for measuring elevation and azimuth, which must be read from the film in
the Askania theodolites. Modern kinetheodolites have other features,
such as the use of radar for early detection of an approaching target,
but the Askania system provides an accuracy similar to that of the more
modern systems and is relatively easily transported. For this reason
Askania kinetheodolites are still used in many parts of the world where

no instrumented test ranges are available.

A kinetheodolite system consists of two or more kinetheodolites and
a command station. Each Askania kinetheodolite consists of three main

parts:

® A pedestal, which stands on three leveling
screws. Using the two bubble levels mounted on
the pedestal, these screws are used to bring the
azimuth axis to an exactly vertical position.

In the upper part of the pedestal are mounted:

~~ A toothed ring for driving the rotation of
the upper parts in azimuth

-- A glass disc (the azimuth scale), accurately
graduated in grads (400 grads = 360 deg) over
the full 400 grads. The accuracy of the
scale is * 0.0015 grads.

-- A second azimuth scale projected in the aim-
ing system used by the operator.

® A lower casing which can turn relative to the
pedestal about a vertical axis. This contains
the driving mechanisms by which the operator can
move the system in azimuth and elevation and the
microscopes which project the azimuth and eleva-
tion and the microscopes which project the azi-
muth and elevation scales on the film. They pro-
vide a magnification of 35. The overall reading
accuracy of the scales is * 0.005 grads.

TR-1220-1" A-3



® An upper casing which can move relative to the
lower casing about a horizontal axis. This con-
tains:

-~ The glass elevation scale, graduated from -10
to +210 grads (0 and 200 grads corresponding
to horizontal positions).

-- The telescope system for use by the operators
who point the system to the aircraft. There
are two telescopes, one on each side. If the
kinetheodolite is operated by two persons,
each uses one of the telescopes and one oper-
ator moves the system only in azimuth, the
other only in elevation. These telescopes
have a field of view of 6 deg and a magnifi-
cation of 10.

-- The camera system, that moves with the tele-
scopes. The 35 mm camera has interchangeable
lenses. The choice of the lens depends on
the average distance of the aircraft from the
kinetheodolite and on the type of maneuvers
that are executed. Four focal lengths are
available: 300 mm (field of view 7 deg),
600 mm (3.3 deg), 1000 mm (2.1 deg) and
2000 mm (1 deg). The latter two are cata-
dioptric mirror telescopes. The exposure
time 1s fixed at 1/150 sec. Two other sys-
tems project images on the picture: a frame
number and the azimuth and elevation scales.
These latter are projected in the upper cor-
ners of the frames, whereby the scales are
illuminated by flashlight (104 s). The
maximum frame rate of the camera is 20/sec.
There 1is an acoustic warning 1if the film
transport fails,

The command station is connected to all kinetheodolites being oper-
ated either by cable or by radio. The function of the command station
is to generate commands to all cameras (thereby ensuring that all cam-
eras take pictures with negligible time difference) and to record the
time of each command and of the shutter contact in each camera. The
commands sent to the camera operate the shutter, flashlight and film
transport; the times at which the shutters actually operate are sent
back to the command station. At the command station there is a capabil-

ity for displaying the shutter contact signals. This is used to adjust

TR-1220-1 A-4




the command signals for any differences in the delays in operation in

the kinetheodolites.
3. Data Processing

The goal of the data processing is to produce the azimuth and eleva-
tion values of the reference point on the aircraft from each picture.
During film reading the azimuth and elevation values and the picture
number are read and the position of the reference point on the aircraft
relative to the cross hairs is measured. These data define the direc-
tion of the line-of-sight from the particular camera to the aircraft.
They are sent to a computer, where they are combined with the data from
the pictures from the other kinetheodolite(s), with the timing data
recorded at the command station, and with the position co-ordinates of

the kinetheodolites. The computer then calculates the trajectory.

This film reading involves much time-comsuming manual labor. Much
work has been done on reducing that labour. As already mentioned, in
many theodolites the elevation and azimuth scales have been replaced by
coded discs, the positions of which can be directly recorded at the com-
mand station. Complex film readers are available in which variable mag-
nification of the projector and simple movement of the picture can be
used to position fiducial markings on the projection table, and in which
the position of the cross hairs used to measure the reference point on
the aircraft picture is recorded directly when a footswitch is pressed.
These (very expensive) film readers considerably reduce the time

required for reading of films and eliminate several sources of errors.
4. Shuttle Trjectory Measurements

The shuttle “"cinetheodolite" data provided by the AFFTC is obtained
from various combinations of Askania and Contraves instruments. The

quoted position accuracy of this data (Ref. A-2) is
+ 30 ft at 50,000 ft range
£ 5 ft at 5,000 ft range

+ 2 ft in rollout

TR-1220-1 A-5



The Takeoff and Landing Tower data is obtained from two Askania
kinetheodolites with large azimuth but limited elevation ranges. These
“cameras” are mounted in the two towers indicated in Fig. A-2 and can

obtain data only for the EAFB main runway (runway 22).
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APPENDIX B

GENERAL INFORMATION ON OFQ DATA HANDLING
PROGRAMS AND ARCHIVE FILES

This appendix defines the program and archive data file handling
conventions for the ADFRF CYBER, and gives the general procedure for
running the OFQ data handling programs, which extract data from the
shuttle master archives and merge it into a single file. The sources
from which the data is extracted are the Modified Maximum Likelihood
Estimator (MMLE) files, the AFFTC Cinetheodolite (CINE) tapes, and the
AFFTC Takeoff and Landing Tower (TOLT) tapes. The program DEPR decom-—
presses compressed MMLE data. The programs which extract data from
these sources are called UMMLE, UCINE, and UTOLT* respectively. The
program .SYNC merges a selectable subset of the extracted data into a
single file. Appendices C, D, E, F, and G, respectively contain
detailed information on these programs. The information consists of:

® A listing of the terminal I/0 required to run the
programs and verify proper operation.

® The "job"” file used to run the program.

® The output file which contains the job dayfile
and any program output directed to it.

All of the listings above are from the actual generation of the archive
files.

PROCEDURE FOR RUNNING PROGRAM

All programs are run as batch jobs. The job file makes the data to
be processed accessible to the processing program, compiles and runs the

program, and saves the processed data as a mass storage file. The basic

*The files which contain the source code for these programs have
these same names with the suffix I to designate compiler Input.
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procedure for running any of the programs consists of the

steps:

1)

2)

3

4)
5)
6)

7)

8)

Make a "local” copy of the job file and designate
it the primary file.

Edit the job file as necessary to:

¢ change the input file name

® change the output file name

© change the output data specifications

List the job file to verify changes and to docu-
ment what was done

Submit the job file for batch processing
Wait for the job to finish
Get the job output file from the queue

List the job output file to verify proper program
execution

Get a catalog listing of any file created by the
program to verify its creation

following

The terminal I1/0 listings and job files which are included in Appen-

dices C through G contain the required user input for each of the pro-

grams. These listings are annotated with the required user input under-

lined.

Job, program,

summarized in Fig. B-1.

TR-1220-1
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File names are composed of concatenated prefix, root, and suffix.

The prefix indicates the output data form:

U = unformatted
F = formatted

The root indicates the data source:

TOLT = Takeoff and Landing Tower

CINE = Cinetheodolite

MMLE = Modified Maximum Likelihood Estimator
SYNC = All of Above, Synchronized

The suffix indicates the file contents:
I = Program source code
J = Batch job file which runs program
L = Compiler source listing for program

nn = Time slice data for STS flight number nn, i.e.,
01, 02, etc.

Examples:

UTOLTJ is the batch job file that runs the program UTOLTI

FSYNCO4 contains time slice data for flight STS-4 in
formatted form

Figure B-l. File-Naming Conventions
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APPENDIX C

USE OF FROGRAM DEPR

This appendix contains the terminal I/0 listing, the job file, and
the job output file for decompressing the MMLE data.
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i “REEL

LIBRARY <LOCKX
sTIO0VA4T
LDEFRTST

Pe PE e TE BE P TP Ph e FP T+ e b
>3 *é

Pl=

%O****%***%%%%*%****%

0

004293

0

"3

UNL.OCKED

I I W M W M I R KK KK K NE K KD

*

303000 K ROk K 30 8RR R R KK SR SR ROK R KR KOK KK K KOK K ok ok ok ok ook o ok ok ok
VBN 004293, REEL# 1y ENTER Y TO DELETE

T Pl ACCEFTEI.
y
0042?” MOVED TO CERTIFY QUEUE
ATRBLTNFO=DY s SYM=8TTOVAT) .
?Tnaé Vi.i-38 Ol”” 83/10/20 12.04.04

TR-1220-1

C-2

USER

NAME :

HORTON




TAFE DESCRIBED DOES NOT EXIST.
TR S ARORT

/TRS (COM=DEFRTST yCT=FUy L“STIOU4T90F RESERUFvSYﬁwaTTUU4TvRN i

ATREX V1. 1-80192 83/10/20
ENTER FPARAMETERS. (HELF
TOHELF
LEGAL FORMAL PARAMETERS ARE ¢
LFN LI S5YM VSN
] TR cV LE
81 ALTVEN TC F0
ENTER !ﬁﬁuP”an" IN THE FORM ¢
SFORMAL FARAMETER: = <ACTUAL VALUE:
YLRMmNnTF THE INFUT WITH A <CRx. F
TR=MTy D=HIy APW=FASSW <CR>

IS avall.aBl

< CR
P COM=DEFRTETy CT=FUy L=8TIOVATY SYM

[
7

VBN 004297 ASSIGNED FROM LIBRRARY.

2R ok ¢ e ook R R R o ok sl ok o ofe o K KR KKK KOR KOK % K
X
TRES TAFE I N

HORTON

LUSN
SWF W
“NO R
<NO W
SFO
SFAS
NT SIEN
£CVs
83/10/20 <CT

X

X

X

X

¥ <8YM In: STIOVAT
X CAPWE B
X <DATE-~L-R>
X <DATE-L.-W:
X <TCH

¥ <FORMAT-

X TRACK

X LR

¥ <ACR.DATE:
¥ <RET.FER:
X <FAMILY>:

X < OWNER:

X < LAREL

X “COMMENTS:
X
X

PO 2P Ih 26 44 TE e ¥+ e -

1 “REEL:
LIBRARY <L.OCK:
STIOVAT
DEFRTST

Gh PP B h B SE PE TS SE SO PP e 6+
re oo

3K 0Kk 3k ok ok K K K K o K Kk 3K KK 3K 3K K K 3K KK oK K KK K

TR-1220-1

I?vO/ v\_.)\.\

£

AFW WFW
CT FN
L COM

OR EXAMFLE ¢

=5TTOVATy RiN=1 e

AR R KK K K 3K ok sk ok

F O

004297

~S—

0
0

FE

FU

] -

X

*

*

X

*

¥

X

b ¢

X

X

X

X

X

b 4

X

4 1= *-
UNLLOCKED X
X
X
*
X

30K KR A K K KK K K KK

F i
RN

reel #1

reel #1

Qan




/TRE(OP=RESERVE SYM=8TIOVAT)

KTREX V1.1-80192 83/10/20 12.11.42

FENTER FARSMETERS . (HELFP IS5 aVaILAaRLE?

P OCOM=REFRTETy OT=PUy L=8TIO0VAT y BYM=8TIOVAT » RN=2

VSN 004298 ASSIGNED FROM LIBRARY.

FAACHR K RARARAR AR R AR KRR R AR AAR KRR AR KRR ARR

*
% TRS T& FE I NF DO
*

3 HORTON

%
X
¥
X
X

X <SYM I ! STIQUAT <VSN:> § 004298 X

X CAFWE : SWRWE 8 7 %

¥ <DATE-L-R> 3} INO R 0 ¥

X “DATE=L-W> ¢ SNO Wl 0 X

¥ <TCH ! SR : X

X FORMAT: : SFA : X

X CTRACK: ! NT SDENF ¢ PE X

X LR ! SOV : X

X <ACQ.DATE> ¢ 83/10/20 «<CTx ! FU X

¥ “RET.PER> ¢ *

% CFAMILY> : 1 SREEL> 3 D, - * reel #2

X COWNER: ! LIBRARY <LOCK: ¢ yUNLOCKED *

X <LAREL: P STIOVAT X

¥ <COMMENTS:> { DEFRTST X

X X

(S TR AL VY P PRRY VALY FRT WRY PRUPRU VAL VX XY PRV RN PR PRV RV PN PRV PEU VRV VRS PR U PR RN PRV PRV PR LY PRY PN P PRV IR T8 RN PN PN TR PR KN PRV R 7 VAN
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¢

OLL s MHLETPT
ZSURMTT , NMLETFT. T

14,48.46, SUEMIT COMFLETE. JSN IS EIUC.
/¥BYE -

UN=HORTON LOG OFF  14.3530.48.

SJBN=RDER SRU-5 2.220
IaF CORMNECT TIME 00.17.43,

LOGGED ouT.

HOST DISCORNECTED CONTROL CHARACTER=(ESQC)
ENTER INFUT TO CONNECT TO HOS

83710720 15.17.09. DUILER

NASA DRYDEN FLIGHT RESEARCH FACILITY. NDS 2.1-580/577-4., USER NAME: HORTON

FASSWORDS

JEND BIXQy NAMIAF
2 DIGIT TABK:
T NEREREENER
2 DIGIT SUBTASK
7T BNRETRNERRINEREENEDN

ZENQy SN

JEN 8C LI STATUS , JSN SC LID STATUS
BEOXQ.T. +EXECUTING ARIS.H. WATIT QUEUE
ROUC B LWAIT QUEUE

/7

ILLE

QGET « JSN=EIIUC
QGET COMFLETE.
/FL=0

FL ACCEFTED. .

LIST,F=ROUC

S
1 LOAD MaAF - UEEK CYRER LO
ADER 1.5-377 83/710/20., 14.50,32, FAGE 1
FWA OF THE LLOAD 111
LWA+1 OF THE LOAD 16434
TRANSFER ADDRESS -- DEFR ‘ 316
i FROGRAM ENTRY FOINTS ~-- DEFR 316
+ 657 CF SECONDS 34400R CM STORAGE USED
17 TARLE MOVES
S
1 DEFR FROGRAM FOR DATA DECOMFRESSI
ON
0 RICHARD E. MAINE

NASA DIRYUEN
- & NOV 80

TR-1220-1 C=3




OREATTING

ANNELS

QCOMMENTS

ST5~-4 MERGED IIATA FILE.

M THE
MEF
OWNEBOSRD

P N S WA )
SIS W

4

5T85-4 MP

OCHANNEL
OFE

1
FOIE~04

SBTE~03
3
F04E-01

087E~03
?
S13E-01
16
143E-02
11
475E-02
12
OF&E-03
13
459
14
317E-04
15
259E~-03
16
817E-05
17
ST6E-03
i8
S63E-03
19
150E--05
20
H82E-02
21

548E-03

el

886E-03
23

F19E-03

SR

OMFRESSED FILE

[
118 NFULL:

P atIFe OLy GFC

"y Y
I.‘I"I I e

NAME

AL FHA - TMU

Q-HCTF

V--IHU

THETA-GFC

AN-ACTF

QUOT-ACIF

AX-ACTF

ELEVATOR-ACIF

BOLFLF-GFC
UFr-JETS
DOWN-JETS
PHI“GFC
AL Ty AGL
MACH-IMU
QEBAR~-IMU
RETA-IMU
F-ACIF
R-ACIF
AY-ACTF
FROOT-ACIF

ROOT-ACIF

ALLERON-ACTF

RUDDER-ACTF

TR~1220-1

FILE FARGMETERSy

WRITTEN ON D&TE:
IDRITS: 7

FLIGHT JuUL 82, A

BFCSy AND LA

FART 1. 16

BIT

20

15

20

20

15

135

15

14

11

10

B27117146. TIME:

RCHIVED 146 NOV 82.

NGLEY BET DaTa.

NOV 82, RICH MAINE

& MIN

~1.2216

=~4.46511

113.30

~16.+141

=+ 15327E~01

~12.,360

—-+4043%

=~11.259

+O2529E-02

~-8.2834
+POPFIE-OL
+PH368BE-03

=1.7964

~7+1014

.
-
O~
oot
d

*

te
Ol
~g
R
~g

~23.971

~5+9995

~3.8226

~b.GA3Y

12:06.482.

TN
L

RICHART E




87
827E~04
88
1LHB8E~62
g%
7HAE-02
20
91
J31B8E-02

[9a]
72

514E-04

93
570E-04
: 94
064E-04

-
G5

"H16E~03
6
032E-04
97
229E~-04
?8
3I57E-03
°Q
S6PE-02
100
A474E-02
101
107E-01
102
473
103
354
104
105
106
107
108
392E~-01
109
893E~-04
110
247E~-04
. 111
043E~04
112
630E~-02
113
P42E-03
114
533E-08
115
717E-03
116
4463E-04
117
888E~-05
118
Q57E~-04

ALFHA-NAY
LFETly DMIR

RFETls CMIR

LFEDs FILOT
RFEDy FILOT

RHC ROLL-BFCS

RHC PITCH-EBFCS

RHC ROLL »FPILOT-GFC

RHC FITCH«FILOT-GFC

ALAND-BFLF
ALFHA CMD
FHI CMD
AMI ACCEL
AMI ALFHA
KEAS

RADAR ALT
HIOT-IMU
LH SFD BRK
RH SFI! BRK
LH FCS AND
RH FCS AND
V-RET
BETA-RET
ALFHA-RET
MACH-BET
FSTAT-RET
TEMF-~BET
RHO-EET
QBRAR-BET
AX-~RET
AY-RBET

AZ-BET

TR-1220-1

AUTO/ MAN
AUTO/MAN
EF MODES
EF MODES

20

~J

0
k4

20

20

11

13

16
16
16
16
20

~445004

O

~-16.000

~ e T3P48PE-01

e 72509

LPO368E-04

15,284

-101.33

~41,485

O.

0.

0.

0.
20.389

-1.3039

~3.8441

+18138E-01

+10069E-04

334,53

+42311E~11

T L 12520E-0

~-13.,028
”"093714

~57 684

+16
12

ot
L

e 36




IDSTAT FOR FILE SMALL IS —-63
50001 RECORDS WRITTEN.

1 ITEMIZE OF TAFE1 ETLE 1
3710720, 15.,10.%4., FAHGE 1
REC NaME TYFE LENGTH CREUM UDAaTE
ITEMIZE 83155
i s OITIHL TEXT ‘ 44610744 02467
X E0T % SUM = 4610744 ,
1 EBRDOUC NASA DRYIDEN FLIGHT RESEARCH FACIILLITY. NOS 2.1-5
3710720, '

: DAYFILE
14.45.47.5T1.
14,48.48,USER(HORTON, )
14,48.48.CHARGE s » &
14.48.48, WARNING...S5RU ALLOCATION EXCEEDRED.

14,48.50.RESOURC(DJ1=1yFE=1)
14,48.51 . COMMENT . ENTER MMLE FILE
14.48.51 GET»PROCF TL/UN=MAINE yNA,
14.48,00.3ETTL 2000,

14,4834 . ATTACHyREML/UN=MATNE +NA .
14,4807 ATTACH(SMALL=0VADAT /UN=MAINE y FN=AKWI& s R=D1Jy NA)

DECOMFRESSION FROCETURE

sTIOVAT

COMMENTS

14,488,492, COMMENT .RESERVE 1 DISKFACK & FHASEENCODEL TAFEDRIVE.

14,.50.22.
14.50.24.
14,.50.24.,
14.50.25.
14.50.25.
14,50.25.
14,50.25.

14.30,.25.
14,%0.25.
14,650,246,
14.50.26.
14,50.26.
14,50.26.

14,50.26,

14.50.26.
14.30.26,
140500260
14.50.26.,
14.50.26.,
14.50.26.,
14.50.27,

14.30.27«

14.50.28.
14,50.28.
14,5029,
14,530,229,
14,50.29.
14.50.29.
14.30.29.
15.03.23.
15.03.23,

BEGINsRUNys y DEFRy COMPRL s UN=MAINE y LIES=REML .

IFE«NUMCOEFRY ORNUMCCOMFRL ) »BYE .

ENDIFyBYE.

UNLOAD s LTI,

NOTEyLDyNR.$ .,FROCyDEFR .

NOTEsLIDyNR.$ LOSETsMAF=SG.

NOTEsL.DsNR.$ LIOSET,LIR=RUNLIE.

NOEXIT.

IFE s ($REMLS o NE.$0%) yAUXILLIES.
NOTEsLDyNR % LOSETLIEB=REML .

ENDIF»AUXLIES,

ONEXIT.

IFE» (303 .NE. $04) yELTIIRS.,
ENDIFyELDIRS.

IFEs «NOT«NUMCO) »UFDATE
ENDIFyUFDATE .

NOTEyLDyNR.$ LIBLOADyRUNLIRyDEFR.
NOTEsLIIsNR.$ EXECUTE.$REVERT. DEFR.
NOTEsLIIsNR+% = EXIT,

NOTE yL.I'y NR+ $REVERT » ARORT .
FACKs LD,
FACK COMFILETE.
GETFFy RUNLIB=COMFRL /ZUN=MAINE»NA.
GETFF COMFLETE.
BEGINyIEFRy LD,
LISET » MAF=S,
LOSET ¢ LIB=RUNLIE,
LIOSET y LIB=REML .

DEFR.

LIBLOADYRUNLIEBDEFR.
EXECUTE.,
ENDO  LEPR
32500 MAXIMUM EXECUTION FL.
TR-1220-~1 Cc-8




15,033,237, 2461 .5922 CF SECONDS EXECUTION TIME.

15,0323 .REVERT . DEFR.,

15. 03,23 UNLOAT« LU« LGOUPy RUNLTIE.

15,03, 24 . REVERT « RUN. R

1503204, COMMENT . DECOMPRESSED MMLE FILE CALLED RIG

15,0324, REWINDYRIG,

1%, 03,24, COMMENT . PUT BIG ONTO & TAFEFILE CALLED TAFEL
15:0%.24,COMMENT. TWO REELS ARE REQD FOR TAFEL

15.03.24. TRS ( COM=DEFRTST » CT=PUyL=STIOVAT s LFN=TAFEL » OF=Ws SYM=STIOVAT)

15.03. 24 % TREM V1. 1-80192 83710730 15.03.24
15.,03.30.3REGINZZITRSyZZZTRS .
1G.03. 32 #RETURN(ZZZTRS)

1503 320 8VENITAREL=004297/7004298)
15,0333, $LABEL(TAFEL yFO=W yD=FEyL=$STIOVATSyNT)
15.04,20.NT31s ASSIGNED TO TAFE1 » VSN=004297.
- 13,04,.22  $REVERT »
15.04.22.COFYEIRIGsTAFEL.
10,04, 292 NToC12-0-01+004297 WD 3150684301 2250.,
150429 NT»C12y010000000000000000000120000400000
15,044,292 .NT»C12-U4044600000003013200000002sT4000.
H.04.29 NTyC12yF11T00+B000313,L3004,FO0000000.
15.04.29 NTyL12:E32+HAZS1 64646 STATUS,
15.04,29 . NTsC12~-0-015004297 Wy 31+50+6503012250.
15.04,.29 .NT+C12,yD00000000000000000000120000002700
15.04,29.NT+C12,U4044600000043013200000042,T4000.,
15.04.,29.NT+C12+F11+I01-R000313»L5004,F40000001,
15,0429 .NT»C12,E00yH42616646 RECOVERED .
15.04.48 . NTyC12~0-01+004297»WL+31+80+6843010270.
15.04,48 . NT»C12,1110000000000000000000120000400000
15,04.,48.NT»C12,U404600000003013200000002+T4000.
15.04,48.NT»C12,F11I00+sR001526yL.5004,F00000000.
15.04.48 .NT»C12,E32,H42616646 STATUS,
15,04,48.NT+sC12-0~-01+004297yW0y31+80+6503010270.
15.04,4B.NT»C12,000000000000000000000120000002700
15.04.,48.NT»C12,U404600000043013200000042yT4000.
15,04, 48, NT»C12yF11»I01+RO01524yLE004,F40000001,
G404, 48 NT+C12yEO0DsH42616646y RECOVERED .
15.04,49 NT+CL2-0-01+004297 W31 8056843015500,
15,04,49.NT»C12,0110000000000000000000120000402700
15.04,42 . NT»C12,U404600000003013200000002,T4000,
15.04,49 . NT+C12yF11+J00+R0016075L.5004,F00000000.
15.04,.49.NT»C12,E32,H42616646 STATUS,
15.,04,50.NT»C12~0-01+004297 WL+ 31y50+6503015500.
15.04.50.NTyC12,y000000000000000000000120000002700
15.04.50.NT»C12,U404600000043013200000042sT4000,
15.04,50.NTyC12sF11+I01+R001607L5004yF40000001 .
15,04.30.NT»C12yEQ0sHA2616646y RECOVERED.
1950733 .NT»C02-0-01,004297»WDy31,80,6G543011040.
15.07.33.,NT+C02,010004001420000000001120000000000
15.07.33.NT»C02,U404600000003013200000002,T4000.
15.,07.33.NT»CO02yF115I00yR015050¢L.3004,F00000000.
15,0733 .NTyCO2yE32yHA26166446 STATUS,
15407434 NT»CO2-0~-01+004297yWI1»31+50,6503014320.
15.07.34,NTyC02yTI00000000000000000000120000002700
15,07 .34 .NT»C02,U40446000000430132000000425T4000.
15.,07.34.NT+CO2yF115101+BO150%501.05004,F40000001.
15.07.34.NT+CO2+EQ0rHAR61 6646y RECOVERET.
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15.08.44. END OF TAFE. TAFE1 AT 137.
15.10.01 NEXT VUSNy 31, 004298, <
1%.,10.55. EOI ENCOUNTERED.
L5 1055 CENQUIRE (D=ENQF 11
: ENQUIRY COMFLETE.

B4 REFPF  ENQF T «
15.10,.%6 . REFFF COMPLETE .
15,1054 UNLDADY BTG,
1501056 ITEMIZE(TAFEL)
15.12,0%, ITEMIZE CORFLETE.

15.12.04 . UEADY 0 00&KUNS,
15,1204 UEFF 0. 1G5RUNS.
1512, 048 UEMT» 06 8ILKUNS.,
L Ee 12,04 UEME 32 .737KUNS .
15,1204 UECF 390.7518ECS.
15.12,04AEGR Yy G655 7HIUNTS.
1541204, 50UT (x/0F=ED
1541241%¢ NOQ FILES PROCESSED.
15,1219, $DAYFILECQUTFUT » JT=1D

/I0LE

OAYFILE

15:17:24. TWHQR,

15,17 .25 USERyHORTONyY s IFRF

15,1725 . CHARGE v »

15.17.38. WARNING...SRU ALLOCATION EXCEEDEID.

191738 .RECOVER » OF=T .

15.18.10.ENQy JON.

15:,18.35.QCET » JESN=RDUC,

15,18.35. QGET CDMFLETE.

18,1880, $8C0OFYsBIUCy vy sy v yRelly ’

15.30.15.DAYFILE.

USER DAYFILE FROCESSED.
ANAYFILECQUTPUT JT=I1

1 RIXQ NASA DRYDEN FLIGHT RESEARCH FACILITY.
3710720,

15.30.15. USER DAYFILE FROCESSEID.
15.30. 54 . DAYFILECOUTFUT » JT=1

DsF -~ FILE NOT ON MASS STORAGE.
0Ly ENQUIRE

ENQUIRE NOT FOUND.
ZO0LTy ENQFIL
7LTST

1

SYSTEM ACTIVITY.
USER NAME HORTON

USER INIEX HASH TWHQ
JOE SEQ. NAME ROUC

FAMILY OFRF

FACKNAME ANONEX »
FRIMARY FILE ANONEX o
SUER SYSTEM NULL .

CrU PRIORITY 30

MAX Fl. (CM) 376500
MAX FL (EDC) 0

LAST FL (CM) 0

LAST Fl. (EC) 0

TR-1220-1 C-10
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RESOURCE DEMAND INFORMATION.
RESQOURCE DEMAND AGSTGNED
P 1 1
il 1 1

RESOURCES USED.

CRU TIME 385.606 SBECS.
MG ACTIVITY B32.4625 KUNS,
HT ACTIVITY 47,0863 KUNS.
FF ACTIVITY 0.141 KUNS.
ALTER 0.0046 KUNS.
SKU 358.8%6 UNTS.

RESQURCE USAGE ALLOWED.

SECONIS 2000

JOB STEF SRU NO LIMIT
ACCOUNT RLK SRU NO LIMIT
DAYFILE MESSAGES NO LIMIT
CONTROL STATMTS NO LIMIT
MAGE STORAGE NO LIMIT

JOB CONTROL REGISTERS.

R1
R3
EF
EFG

R1G

LI B
SOOT O

CONTROL. STATEMENT(S) .

REFFF s ENQFIL.
UNLOADYRIG.
T ITEMIZEC(TAFEL)
XEOR%

LOADER INFORMATION.
MAF OFTIONS = DEFAULT
DERUG = OFF
GLOBAL LIRRARY SET IS -
EMFTY. .
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Lacal. FILE
FILENAME

INFUT

. FROCFIL

| RE ML,
SMALL
ENOFIL
OUTFUT
TAFEL

| BIG

i TOTAL = 8

INFORMATION .

LENGTH/AFRUS

3

37
243
13220

<y

1%

94120

TR-1220-1

TYFE

INX
O
F'Mo’k
F'Me X
L0,
LO.
LO.
LQO.

STATUS Fa

EOR
EOR
EOR
EQT
] ."IC
EOR
I/C
EOI

WRITE
WRITE
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TRE(SYM=8TIOVAT » LFN=TAFE)
*TRSX V1.1-80192 83710420 15.40.02
OF/7INFQ FARAMETERS MUST BE SFECIFIED.
T R § ARORT
ZYTRS(SYM=8TIOVATsLFN=TAFE»OF=R)
XTRS%X V1.1-80192 83/10/20 13.40.42
T R S WILL MOUNT YOUR TAFE

SREVERT .
JITOLE
COEMIZE(TAFEL=LTAFE)

ITEMIZE COMFLETE.
JIDLE  —
S IDLE
LISTs»F=LTAFE
5
1 ITEMIZE OF TAFE FILE 1
 83/10/20. 15.45.11, FAGE 1
REC  NAME TYFE LENGTH  CKSUM DATE
ITEMIZE 83155
1 tIALiA TEXT 26764744 7374
% EOI X SUM = 26764744

DEPR JOB FILE

T FILE +MMLETPT+R
MMLETFT REPLACED
7T T

TR

ZJOR

871,

USER (HORTONy TIMH)
CHARGE » xX» XX»

STIOVAT

COMMENTS

COMMENT .RESERVE 1 DISKFACK & FHASEENCODIED TAFEDRIVE.

RESOURC(DJ1=1sFE=1)
COMMENT. ENTER MMLE FILE DECOMFRESSION FROCEDURE
GETyFROCFIL/UN= MﬁTNEyNA.

SETTL 2000,

ATTACH» REML /UN=MAINE +NA.
ATTACH (SMALL=0VADAT /UN= MAINEsFN=AKWI&sR=0JyNA)
BEGIN;RUN;;DEFRyCDMPPLrUN“MAINEpLIBQ“REML.
COMMENT ., DECOMFRESSED MMLE FILE CALLED RIG
REWINDYRIG, ‘
COMMENT. FUT RIG ONTO A TAFEFILE CALLED TﬁPEl
COMMENT. TWO REELS ARE REQD FOR TAFEL

TRE(COM=DEFRTST»CT=FUs L= STIOU4T LFN=TAFELl s OF =W «8YM=5TIOVAT)

COFYETyBIGyTAFEL,
ENQUIRE (O=ENQFTL )
REFFF s ENQFTL. .
UNLOATI.RIG.
ITEMYIZE(TAFEL)
/EOR
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APPENDIX D

USE OF PROGRAM UMMLE

This appendix contains the terminal I/0 listing, the job file, and
the job output file for processing the MMLE data.
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X UMMLE JOB ¥ILF LISTING
[LIST

/408

511,

USER(SYSTECH,STID)

CHARGE ; xx,xX.
TRS,LFH=TAPEL,L=5TIDVAT,5YN=5TIOVAT,OP=R,
GETPF,UMNLEI.
FIN3,I=UNMLEI,ET,DB,ANSI,LO=N/A/R,PN=129,L=UNMLEL,
REPPF{UMMLEL)

SETTL, 100,

LGO,

REFPF(TAPE2=UNHLE(4)

/NOSEQ

/EOR v
57780, Start Time

58151, = End Time
034 NPTk ~——————  Number of Signals

005 AALL
006 ABDOT

007 AAXL List of Selected Signals
019 AAY

020 APDOT

021 ARDOT

002 AR

017 AP

018 AR

003 VIRUE

069 NACHSP

070 DPSP

071 SPEEDSP

072 AASP

073 5S5P

004 THETA

012 PHI

086 PSI

013 ALT

102 ALTRAD

008 DELEV

009 BDFPLI

022 DAIL

023 ADR

026 DSPACT

088 CLPED

089 CRPED

090 PLPED

091 PRPED

092 PRHC

093 ORHC

094 PRRHCR

095 PRRHCP

081 DSPCAD

/SUBNIT, ,TO —
13,01,51, SUBNIT CONPLETE,
/% :

Submit Batch UMMLE Job
JSN ISICLJQ.I Job #
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¥
/QGET,CLIf ——————  Get Job "CLJQ"
QGET COMPLETE, .
/LIST,F:CLJ§ ~=———  List Dayfile
1 —_——
1 CLJ@  NASA AMES-DFRF CYBER 170-730, NOS 2.1-5380/577-8,

13,01,51,811,

13.01,51,USER(SYSTECH,)

13.01,51 . CHARGE,, ,

13.01,52, WARNING...SRU ALLOCATION EXCEEDED.
13.01,53.PROCI ,

13.01,56, $FCOPY(P=UUNEWS1,N=UUUSCR1,PC=ASCIT,NC=DIS)
13,01,57, FCOPY COMPLETE,

13,01,57, $REWIND(UUUSCRY)

13,01,58, $COPYSBF(UUUSCR,0UTPUT)

13.01,58, EOI ENCOUNTERED,

13.01,58, $BXSP{DUTPUT)

13.01,58,  $NOTE(DUTPUT,NR)31

13,0158, $RETURN(PROC1, UUNEMS! , DUUSCR1)
13,01,59, SREVERT, ##sx SYSTEN PROLOGUE COMPLETE esxx
13,02,01,TRS, LFN=TAPE1,L=STI0V4T, SYN=STIOVAT , OP=R,
13,02,01,TRS% V1,1-80192 85/05/28 13,02.01
13,0205, $BEGIN, ZZ2TRS, ZZZIRS,

13,02,06, $RETURN(ZZZTRS) A
13,02,07,$VSN(TAPE1 =001001/001645)
13,02,08,$LABEL(TAPE1,PO=R ,D=PE,L=$STIOVATS, NT)
13,10.19,N133, ASSIGNED TO TAPEL , VSN=001001,
13.10,20,$REVERT,

13,10,21,GETPF, UNNLEI,

13.10,21, GETPF CONPLETE,

13,10,23,FINS, I=UNNLEI, ET, DB, ANSI LO:N/A/R, P¥=129, L=UNNLEL.
13.10.24, 62200 CN STORACE USED.

13.10,24, 0,267 CP SECONDS COMPILATION TINE.
13.10,24,REPPF(UMNLEL)

13.10.26, REPPF CONPLETE.

13.10,26,SET1L, 100,

13,10.27,160,

13.14,38, END OF TAPE, TAPEL AT 14561,

- 13.18,18,NEXT VSN, 33, 001545,

13.18.47,  STOP  UNFORMATTED DATA FILE WRITTEN
-13.18.47, 27400 MAXIMUN EXECUTION FL.
13.18,47, 82,714 CP SECONDS EXECUTION TIME.
13,1847 ,REPPF (TAPE2=UNNLEO4)

13+19.09. REPPF COMPLETE.

13.19.10.UEAD, 0.004XUNS,

13.19.10.UEPF, 0.109KUNS,

13.19,10,UENT, 44,036RUNS,

13.19.10,UEMS, 72,593KUNS,

13.19.10,UECP, 85.472SECS,

13.19.10,AESR,  112,250UNTS,
13.19.10,$0UT(*/0P=E)

13.19.12, NO FILES PROCESSED.
13.19.13,$DAYFILE(DUTPUT,dT=D)
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APPENDIX E

USE OF PROGRAM UCINE

This appendix contains the terminal I/O listing, the job file, and
the job output file for processing the CINE data.
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UCINE JOB FILE LISTING

*

/LIST

/JOB

STILIST,

USER, SYSTECH,STII.

CHARGE, xx, XX,

SETTL,100,

TRS, 0P=R,;S5YM=CINE(04,L=CINE04, LFN=CFILE,UN=SHAFER,
CGETPF,UCINEI.,
FTNS,I=UCINEI,LO=M/A/R,PW=129,L=UCINEL,
REPPF,UCINEL,

LGO,

REPPF, TAPE3=UCINE(4,

/NOSEQ

/EOR

57780, = Start Time
58451, = End Time

008 NLIST <————— Number of Signals
055 AN

023 V2

039 VT

005 X

006 Y

007 2 If IPRATE

017 WD
018 wv If TIPRATE

004 IPRATE Submit Batch UCINE Job

/EQF
/ “”’,,a—-

SUBMIT, , TO
16.24.43, SUBMIT COMPLETE. JSN IS CIUM,
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/QGET,CIUN
GGET COMPLETE,

;LIST2F=CIUH

OPT=0,ROUND= A/ S/ W/-D,-DS

FIN 5.11

1 SUBROUTINE OPTION 73/74
20 RETURN
TRIVIAL NO PATH TO THIS STATENENT

1

RO R R R R R R R R R RN RER RN RER
ENTER LISTBC (LIST B OR C FILE) UFTAS UTILITY PROGRAM

----------------------------------------

CFILE LABEL RECORD INFORMATION:

JON= 921EB
TAIL: 0
TITLE: NAD-27
TEST- 0
FLIGHT= 185-0
FLIGHT DATE: 04JULS
DATE REQUEST=

SECTION= 1
REMARKS: i1

NUMBER OF PARAMETERS: 106

--+ PARANETER LIST ---

NUM  ORD  PARAMETER
1 1 HAS  HMS
2 2 INDEX
3 3 ELAPS SEC
9 98 PALT FEET
9 99 AZATT DEC
100 100 ELATT DEG
101 101 VATT DEC
102 102 ELDNP DEG
103 103 RBO  DEE
104 104
105 105
106 106
1 CIUM  NASA ANES-DFRF CYBER 170-730.
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07/18 15.30

{ ~-ccemnnaen.

NOS 2.1-580/577-8.  85/05/24,




14,24,43,STILIST,
16,2443, USER, SYSTECH, »

16,24,43,CHARGE, , +

16,24,43, WARNING...SRU ALLOCATION EXCEEDED.

16,24 ,45,PROCL,

16,24.49, $FCOPY(P=UUNEWS1,N:UUUSCR1,PC=ASCII, NC=DIS)
16,24,50, FCOPY COMPLETE,

16,24,50,  $REWIND(UUUSCR1)

16,24,50, $COPYSBF{UUUSCR1,QUTPUT)

16,2451, EOI ENCOUNTERED,

16,24,51, $BESP{OUTPUT)

16.24,51, SNOTE(DUTPUT,NR);1

16,24,51, $RETURN(PROC!,UUNENS1,UUUSCR1)
16,24,52, $REVERT, #xxxx SYSTEM PROLOGUE COMPLETE ®wxxx
16.24,52,8ETTL,100,

16.24,54,TRS,0P=R,5YN=CINEO4, L=CINEO4,LFN=CFILE,UN=SHAFER,
16,424,534, #TRSx V1,1-80192 85/05/24 16.24.54
16.24.59.$BEGIN, 2Z2TRS,2Z11RS,
16,25.00,$RETURN(ZZZTRS)
16.,25.00,$VSR(CFILE=001307)
16,25,01,$LABEL(CFILE,PO=R ,F=51,D=PE,L=4CINEO4$,NT)
16.28,05,NT31, ASSICNED TO CFILE , VSN=001307,
16.28.07 . $REVERT,

16,2807 ,GETPF,UCINEI,

16,28.08. GETPF COMPLETE,
16,28,09.FIN5,1=UCINEI,LO=N/A/R,PU=129,L=UCINEL,
16.28.15, 1 TRIVIAL ERROR IN OPTION
16,28.16, 64200 CM STORAGE USED.

16,2816, 1,171 CP SECONDS COMPILATION TIME.
16,2816 ,REPPF,UCINEL,

16.28.18, REPPF COMPLETE.

16.28.20,160,

16.28.22. CN LWA+1 = 23465B, LOADER USED 414008
16,29.46,  STOP  UNFORMATTED FILE WRITTEN
16,2946, 44400 NAXIMUN EXECUTION FL.
16,29.46, 20,969 CP SECONDS EXECUTION TIME.
16.29.47 .REPPF, TAPE3=UCINEO4,

16,29.55, REPPF COMPLETE,

16.29.35.UEAD, 0.004KUNS,

16,29.55,UEPF, 0. 113KUNS,

16.29,55.UEMT, 6,139KUKS.,

16,29.55,UEM8,”  72,179KUNS.

1642955, UECP, 24,673SECS,

16,29.55.AESR, 45,923UNTS,

16,429,535, $0UT(%/0P=E)

16,29.56, NO FILES PROCESSED.

16,2956, $DAYFILE(DUTPUT,JT=D)
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/CATLIST,LO=F,FN=UCINEO4
CATALOG OF SYSTECH FN/DERF  85/05/24, 16.45,32,

FILE NAME ACCESS FILE-TYPE LENGTH DN CREATION ACCESS  DATA ¥OD
PASSWORD ND/CNT INDEX PERM, SUBSYS DATE/TIME DATE/TIME DATE/TIME
PR Bk RS

1 UCINEO4 DIR., PRIVATE 1124 14 85/05/16, 85/05/24, 85/05/24,
4 WRITE 12,34,54, 16.29.47, 16,29.47,
NHDD

1 DIRECT ACCESS FILE(S), TOTAL PRUS = 1124,
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APPENDIX F

USE OF PROGRAM UTOLT

This appendix contains the terminal 1/0 1listing, the job file, and
the job output file for processing the Takeoff and Landing Tower (TOLT)
Data.
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: TOLT JOB FILE LISTING
DATE

29-Jdan-85

TINE
12:40:30

/0LD, UTOLTd
/%
¥
/SUBNIT,, T8
12,49,03, SUBMIT COMPLETE, JSN IS5 ARJX,
/%

USER(SYSTECH,STID)

CHARGE,XX,XXO

GETPF(UTOLTD)

GETPF, TAPE=CANRAO4,

REWIND, TAPE.

FINS(1=UTOLTI,L=UTOLTL,LD=5/A/R/H,ANST,BL,DB,ET)
¥TRS,0P=R,5YN=CANRAO4,L=CANRAD4, LFH=TAFE1, UN=SHAFER,

REPPF(UTOLIL)

SETTL, 1000,

LDSET{PRESET-ZERD)

LG,

REPPF(TAPE3=UTOLT04)

/EOR

/

IDLE

]

¥

/CATLIST,FN=UTOLTO4
UTOLTO4 FOUND,

/CATLIST,FN=UTOLTO4,,L0:F
ILLEGAL PARAMETER.

/CATLIST,L0=F, FN=UTOLTO4
CATALDG OF SYSTECH FM/DFRF  85/01/29. 12.57.26,

FILE NANME ACCESS FILZ-TYPE LENGTH DR CREATION ACCESS  DATA XOD
PASSWORD MD/CNT INDEX PERM. SUBSYS DATE/TIME DATE/TIME DATE/TIME
PR BR RS

1 UTOLTO4 1IND. PRIVATE 57 85701725, 83/01/29, 85/01/29,
5 WRITE 17.05.44, 12.49.22. 12.49.32,
N®DD
1 INDIRECT ACCEISS FILE(S),  TOTAL PRUS - 37,
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ATPD PARTTIAL LISTING OF TOLT FILE
NO CARRIEK

{XEDIT,ACIY
XEDIT 3.1.00

--EOR--
!
--EOR--

TAKEDFF AND LANDING TOWER DATA -- HEADER
327

0.

WEST

EAST

EAST

WEST

01
04
07
82
16
g
21.00
185-03 921EB0 5754 04 JULY B2 16/09/21.00 REAR MAIN WHEEL LANDING

58161.00 21240,13 17089.37 134,5442  -51.04365 487.5429  -10,60603 18,59936 38268.485  -17.04404
56161,25 21119.10 16968.35 122,2489  -47.17784 484,6643  -12.36544 19.72024 3772.698  -15.95168
58161.50 20998.4y 16847.74 110.9471  -43,29003 481,7894  -14,12490 - 20.952382 3718.218  -15.08206
58161.75 20878.30 16727,55 100.4387  -39.40222 478.9184  -15,88433 22.28137 3563.045  -14,43520

58162.00 2075812 1660737 91.25464  -35.51082 474.7069  -14.36006 22,67089 3593.249  -13.97582

5816225 20639 .49 16408.74 82,82540  -31.5%847 469.8373  -15.41074 21,98444 3513.340 -14.
7 ) :

77 N395 .

58241,75  4153.139  2.367298 0. 0 ° 3.986124  -3.081357  3.120499  .2469254  6.976781
77 Pa

58241,75  4153.139  2.387298 0. o . 3.986126  -3,081357  3.120499 2469254  4.974781
58242,00  4152,232  1.,480008 0. 0 3,196592  -3.271567  3.374829 1587957  6.941200
58242.25 415,540 7887229 O, ' 2.300677  -2.975525  3.560479  L8225TS1E-01 7.024392
58242,50  4151.076  .3241944 0, 0 1,382242  -2,583339 3713277 L 2969151E-01 6,985059
58242,75  4150,837  .8574171E-010, 0 5387103 -2,191153  3.873824 ,A509983E-02 6.922542
58243.00  4150.752 0. 0 % AST2400 1798967 4.041198  L4712931E-02 6,836841
--EOR-- A

{ ACIY  NASA AMES-DFRF CYSER 170-730, NOS 2.1-580/577-8.  85/02/01.

15.59,19,511, : " DAYFILE

15,59,19,USER(SYSTECH,) -

15,5919, CHARGE, , .

15,59.19, WARNING...SRU ALLOCATION EXCEEDED.

15,59,23,PROCY

15,59.28, $FCOPY(P=UUNEWS!,H=UUUSCk1,PC=ASCIT,NC=DIS)
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15.59,29, FCOPY COMPLETE.

15.59.29, $REWIND(UUUSCRY)

15.59,30, $COPYSBF(UUUSCR1,0UTPUT)

15.,59.30, EOI ENCOUNTERED.

15,59,30.  $EKSP(QUTPUT)

15.59.,30, $NOTE(OUTFUT,NR);1

15.59,31. $REVURN(PROC!,UUNEWS],UUUSCKY)

15,59,32, $REVERT. swxxx SYSTEN PROLOGUE CONPLETE sxxxx
15,59.32,GETPF(UTOLTD)

15,59.,33, GETPF COMPLETE,

15.5%,33.GETPF, TAPE=CANRAQ4,

15.59.36. GETPF COMPLETE.

15,59,37 \REWIND, TAPE,

15,59, 38 FTNS(I=UTOLTI,L=UTOLTL,L0=5/A/R/H,ANST,EL,DE,ET)
15.59.47, 62200 CM STOKAGE USED.

5.59.47, 0,573 CP SECONLS COMPILATION TIHE.
15.59,47 ,#TRS,0P=R, SYN=CANRAO4, L=CANRAO4, LFN=TAPEL, UN=SHAFE
15.59.47.R,

15.59.47 REPPF(UTOLTL)

15.59.49, REPPF COWPLETE.

15,59.49,SETTL, 1000,
15+59,50,LDSET(PRESET=ZERD)

15,59,50.,1G0.,

16,00,04,  STOP  ALL THE DATA HAS BEEN READ
16.00.04, 41400 MAXIMUN EXECUTION FL.
16.00.04. 2,041 CP SECONDS EXECUTION TIKE.
16,00,04,REPPF(TAFE3-UTOLTO4)

16,00,07. REPPF COMPLETE.

14.00,07 . UEAD, 0.002KUNS,

16.00,07 .UEPF, 0. 085KUNS,

16.,00,07 ,UENS, 3/881KUNS.

16.00,07 ,UECP, 5,0598ECS,

16,00,07 AESR, 8.352UNTS,
16.00.07 ., $0UT(#/0F=E)

16,00.07, NO FILES PROCESSEL.
16.00.09,$DAYFILE(QUTPUT,JT=D)

END OF FILE

/
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APPENDIX G

USE OF PROGRAM SYNC

This appendix contains the terminal I/0 listing, the job file, and
the job output file for merging data files with SYNC.
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SYNC JOB FILE LISTING

IDLE
Uz
730k
5T,
USER ! SYSTZCH,STID)
CHARGE yxx,xx,
e
GETPF(FILE1=UTOLTOA)
GETPFIFILE2:UCINEDA)
GETPF(FILT3:UNMLEOA)
REVIND,FILEL.
REWIND, FILE2.
KERIND,FILE2.
L1
GET,PROCFIL/UN=NAINE, N4,
SETTL,200.
BEGIN,RUN, ,SYNC, SYNCL,
COPYEI,DATA, INFIL,RU.
REPFF (DATA:ULANDO4)
UNLOAD,LGO.
"
CETPF(FSYNCI)
FINS, 1+FSYNCT,ET,L0,DB,L=FSYNCL,
REPPF(FSYNCL)
SETTL, 200,
LDSET(PRESET+ZERD)
LOAD(LED)
EXECUTE,
URLOAD, INFIL,
REPPF(OUTFILsFLANDO4)
/NOSEQ
JEOR
INFILE 1
SKEW = 0,
CHANNELS = ¢
METHOD = 0.25 /
INFILE 2
SKEW & 1,25
CHANNELS = &
NETHOD = 0,05 /
INFILE 3t
SKEW = 0,
CHARNELS = 34
. METHOD = 0,04 /
OUTFILE
DT+ 0.04
FROM 201 3.1-972.2,3 3,10 1.4 3.11-18 2.4-6 319,20 1.3-3,9 3.21-34 2.7,8 /
TIME
0:0:58152:000 0:0:58184:000 Start Time Stop Time
/EOK
048 NUMBEK OF SIGNALS IN "INFIL'. (INCLUDING TINE)
/EOR
/E0F
/%
t

Tape 2 (CINE) Channel 1
Tape 3 (MMLE) Channels 1 through 9

X
14,37.59. SUBMIT COMPLETE, JSN IS DXTE.
/%
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¥
/RGET,DXTH
BGET COWPLETE,

/L1537, F=LYTR

1

NEWS EVENTS OF GEWERAL INTEREST. CREATED 85/04/30; 14:00 HRS.
FINAL NOTICE..., THE CDC FASCAL CONTRACT EXPIRES ON 31 MAY 1985!

EXE R EEREERDY

CYBER USERS ARE RENINDED THAT ANY JORS INVOLVING LARGE MUMEERS
OF CARDS TO BE LOADED OK DUMPED SHOULD BE DONE NOW WHILE THE
HIGH-SPEED CARD-READER/PUNCH ARE AVAILABLE. THESE DEVICES, 4S
THEY EXIST ON THE ELXSI, A4RE RELATIVELY LOW-SPEED UNITS SINCE
IT IS AN INTERACTIVE-ORIENTED SYSTEM. AFTER THE CYBER PLUG IS
PULLED {30 SEFT. 85) CARDS WILL AUTOMATICALLY BE DISCOURAGED!!

s e NODTE x33

ALTHOUGH WE TRY TO KEEP YOU INFORMED OF THINCS THAT YOU NEED
TO INOW THROUGH THIS "BULLETIN", DON'T FORCET TO CHECK SYSBULL
PERIODICALLY FOR DETAILS AND OTHER SYSTEM DEVELOPMENTS THAT
AFFECT ALL CYBER USERS., THE SYSTEN PULLETIN THAT IS CURRENTLY

KUNNING 1S NO. 28 AND UAS CREATED ON 84/12/21, THANK YOU!

!
§
! LOAD NAP - SYNC

FWA OF THE LOAD 11

LuA+1 OF THE LOAD 67602

TRANSFER ADDRESS -- SYNC 44

PROGRAN ENTRY POINTS -- SYNC m

1,556 CF SECONDS 1070005 CH STORAGE USED

5
1 SYNC PROCRAN

1 SEPT 1980
RICHARD E RAINE
NASA DRYDEN

CYBER LOADER 1.5-577

OINFILE NUMBER 1

UNIT: 1 NAME: FILEl  FORMAT:
OINFILE NUMBER 2

UNIT: 2 NARE: FILE2  FORMAT:
OINFILE NUMBERK 3

UNIT: 3 NAME: FILE3  FORMAT:
OOUTFILE DESCRIPTION.

CHAMNELS: 9 SKEW: 0, DT: .25
CHANMELS: & SKEW: 1,25 DT: .05

CHANNELS: 34 SKEW: 0. DTy 04

NAME: DATA  UNIT: 10 DT: .04 TTOL: 0001 c-3

OUTPUT CHANNEL SOURCES:

85/06/05. 14.40.27,

128 TABLE MOVES

PAGE



FROM INFILE 2 CHANNELS:
1= 1
FRO™ INFILE 3 CHANNELS:
2= 1
109
FROM INFILE 2 CHANNELE:
1= 2
122 3
FROM INFILE 3 CHANNELS:
132 10
FKOM INFILE 1 CHANNELS:
14: 4
FKOM INKFILE 3 CHANNELS:
15« 1l
10 18
FROM INFILE 2 CHANNELS:
23 A
T0 6
FROM INFILE 3 CHAWNELS:
28 <19
27 20
FROM INFILE 1 CHANNELS:
W 1
10 3
A9
FROM INFILE 3 CHANNELS:
32
10 34
FRON INFILE 2 CHANMELS:
4 7
7: 3}
47 TOTAL OUTPUT CHANNELS.
1 SYNC, TINE INTERVALS.

OREQUESTED TIME INTERVAL WUMBEK 115 0 Oxsz 070 O Owmx 0

DROPOUT ON INFILE 1. OUTFILE TIME 15 0 0 0 0. KEXT INFILE TIME IS 16 ¢ 21 1

ACTUAL START TINE FOR INTERVAL IS 14 9 12 0

DROPOUT OR INFILE 3. OUTFILE TIME IS 16 9 43 920, MEXT INFILE TINE IS 9999 59 59 0
END OF REQUESTED TIWE INTERUAL. AO1 FRAMES URITTEN 1N INTERUAL. LAST UAR 14 0 44 O
N0 MORE TIME SECMENTS REQUESTED.

FILES CLOSED. 801 TOTAL FRAMES OK OUTFILE. LAST IS 16 9 44 0

1 PROGRAN FSYNC 73/74  OPT:0,ROUND= A7 S/ W/-D)-DS  JIN 5.14577
20 10 FORMAT( 100F12.3 )

TRIVIAL & RECORD LENCTH EXCEEDS 137 COLUMMS -- WAY EXCEED 1/0 DEVICE

1 DXTB  NASA AMES-DFRF CYBER 170-730. NOS 2.1-580/577-8,  85/86/05.

14,37,59.5T1, DAYFILE

14,38,00,USER(SYSTECK, )

14,38,00 . CHAKGE, o

14,38.00, VARNING...SRU ALLOCATION EXCEEDED.

14,3802, PROCI ,

14,38.,07. $FCOPY(P=UUNEWS],N=UUUSCR1,PC=ASCII,NCDIS)
14.38.08, FCOPY CONPLETE.

14.38,08. SREWIND(ULUSCRL)

14,38.,08, $COPYSEF(UUUSCRI,OUTPUT)

14,38.,09, EOT ERCOUNTERED.

14,38.09,  SBESP(OUTPUT)

14.,38,09, SNOTE(OUTPUT,MR);1

14,38,09, $RETURN(PROCI,UUNEWS1,UUUSCRY)

14,38,10. $REVERY, #awas SYSTEN PROLOCUE COMWPLETE mussx . _,
14,3810, 408

85/06/05. 14.44,52

PACE

1



44,38, 10, GETPR(FILEI=UTOLTO4)

14,38.13, GZTPT COMPLETE. ORION
14,38, 13, GETFR{FILEZ=UCTHEOD AL PAGE 1S

14,3614, GITFF COWPLITE. OF POOR QUALITY
14,36, 14, GETFRITILE3=UNRLECS) .
14.3§.17. «ZIPF CONPLETE.

14,3817 .KEXIND, FILEL,

14.38,17 ,REWINL FILEZ,

14.38.17 .KEWIND, FILER,

14,3817 .

14,35017.527  PROCFIL/UNSRATINE  NA,
14.38,19.5ET1L, 200,
14,38.,20,BZCIN, RUN, , SYNC, SYNCL,

14,38,23,  IFE,NUK(SYRC) .OK.NUR{SYNCL),BYE.
14,36.23, ENDIF,BYE.

14.38.24.  UNLOAD,LD.

14,38.24. NOTE,LD,NK.$.PROC,SYNC,

14,38.24, NOTE,LD,NR.¢ LDSET,MAPeS,
14.38,24.  ROTE,LD,RK.$ LDSET,LI=RKUNLIB.
14,32,24, NKOEXIT,

14,38,24, IFE,($08.NE.$08),AUXLIES,
14,38,24, ENDIF,AUXLIBS.

14,35.24, ONEXIZ,

14,38,24, IFE, (808 ,KE,$08),ELDIRS,

14,38.24, ENDIF,ELDIRS.,

14.38.26. IFE;.RUT.HUH(O),UPD&TE.

14,38.26. ENDIF,UPDATE.

14,38.26, NOTE,LD,RK.$ LIELOAD,RUNLIE,SYNC.
14.36.26. NOYE,LD,NR.¢ EXECUTE.$REVERT. SYNC.
14.38,27. NOTE,LD,NR.s EXIT,

14,38,27, NOTE,LD,MR.SREVERT,ABDRT, SYNC.
14,38.30, PACK,LD.

14,38.30. PACT CORFLEIE.

14.38,30, GETPF,RUNLIEB=SYNCL/UN:=NAINE,RA,
14,38.32, SETPF COMPLETE,
14,38.33,BECTR, SYNC, LD,

1‘03!03‘0 LDS!T]HAP‘S.

14,38,34, LDSET,LIk=RUNLIE.

14,380,384, LIKLDAD,KUNLIB,SYRC,

14,38,34, EXECUTE.

14,44,37. END SYNC

14.44,37, 112100 WAXIRUN EXECUTIOR FL.
14,44,37, 3,903 CP SECONDS EXECUTION TINS.
14,44,37 ,REVERT. SYNC,

14.44,38, UNLDAD,LD,LCOUP,RUNLIE.
14,44,39,.REVERT, RUK,

14,44,39,COPYE],DATA, INFIL,RE.

14,44,43, EO1 ERCOUNTERED,

14.44,43,% VERIFY,DATA, INFIL,A,R,L:QUTPUT,K,
14,44,47, VERIFY COOD.

14.44,47 ,KEFPF(DATAULANDOL)

14.44,50, REFPF COMPLETE.

14,44,50 ,UNLOAD, LCO.

14,44,50, %

14,44,50.CETPFIFSYRCY)

14,44,51, GETIPF CORPLETE.
14,44,52,7IN5,1=FSYNCI,ET,10,DE,L=FSYRCL,
14,44,53, 1 TRIVIAL ERROK IN FPSYNC
14,44,53, 62200 CM STOKACE USED.
14,44,53, 0.199 CP SECONDS COMPILATION TIME.
14,44,54 ,REPPF(FSYNCL)

14,44,54,SETTL, 200,




£4,44,56, LDSET(PRESETZERD)
14,44,56, LOAD(LGD) o
14,44,56, EXECUTE, -
14,46,3¢,  5T0P END-OF-FILE ENCOUNTERED
14,4636, 30200 NAXINUN EXECUTION FL.
14,46,36, 15,995 CP SECONDS EXECUTION TINE,
14,46, 34, UNLOAD, INFIL,
14,46, 36,REPPF (DUTFIL=FLANDOA)
14,46,43, REPPF CONPLETE,
1446 43.UEAD,  0.002KUNS,
1446, 43.UEFF,  OJ14SKUKS,
14,48,43,UENS, 43, 170KUNS,
14,48 43,UECP,  29,8685ECS,
14,46 43,AESK,  42,755NTS.
14,4643, $0UT (/0 <E)
14,46,43, NO FILES PROCESSED,
14,46, 44, $DAYFILECQUTPUT, I =D)
/%
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