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1.0 INTRODUCTIOHN

The Trend Honitoring System {THS) is designed and developed to
fulfill a regquirement by the Structures and Mechanics Division
{54D) to display, on graphic terminals, thermal data from the
Shuttle Orbiter. The system is required to maintain and display
data collected during an entire mission. The system 1s also
required to display data from a predicted or past mission along
vith the current aission data.

1.1 PURPOSE

This document provides information for the TMS bata Hanager and
serves as a guide to buildiang and maintaining the data bases
necessary in performing system functions. As different
conditions present themselves during a mission, the data manager
rust analyze the situation and make decisions to keep tne systen
going. This guide will assist the data manager in amalyzing
problens so he can make the correct decisions so the system can
fulfill its requiremeunts.

1.2 SYSTEN OVERYIEW

The THS consists of a large minicomputer witha a-card reader,
printer, three tape drives, two large data disks, one small
system disk, an alpha/numeric terminal (available for data
manager), up to eight graphic termipals and three
printer/plotters for use by terminal operators. <Currently sevesn
graphic terminals are with the systern and one will Temain with
the development team.

The system maintains on—line {large data disk) all data necessary
for quick access. This data consists of all reguired data from a
predicted mission and a past mission. On-line curreat nission
data consists of parameter names, support taples, calibration
data, all low¥- and medium—-rate data, and limited nhigh—rate data
for each terminal. For display purposes, it also comntains
display inforpation for up to 999 display formats.

311l data except currenti nission data must be loaded into data
bases before a mission begins., These data bases are updated or
changed during a mission if necessary. As current mission data
is received via the Network Interface Processor ({NIP) computer
compatible tapes ({CCT's) during the mission, the desired
parameters are extracted, calibrated, and added to the current
mission data bases based on time. A4 data directory is also
maintained of all data received and extracted by the systen.

The user retrieves data from any of the mission data bases as
defined in the display format and displays that data om an
interactive basis on the graphic terminal. The user also
displays data availapility information from the data directory
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and makes hard copies of data from his terminal, Current pission
high-rate data is only extracted froa the workiusg file upon user
Lequest. The working file mairtains on-line as much data as
possible at one sample/sec. As the file is f£illed, the oldest
data received is overlaid. if uestroyed data is necessary for
extracting high-rate data, the data must be restored to the
working file. The data can be restored from an intermediate tape
that was cut when the NIP CCT was processed.

1.3 DATA MANAGER'S FUNCTION

The TKS Data Hanager is the central point of contact between the
user {the S#D. Data Analysis Ccordinator} and the Institutional
Data Systems Division (IDSD). The data manpager must coordinate
the initial loading and updating of data bases. The user rust
coordinate all data base change requests through the data
panager. ®ithin IDSD the data manager is respoansible for
distribution of all data and coordinates data problens.

The THS Data Manager 1is also respomnsible for maintaining, near
the THS computer duripng a mission, a tape library that contains
data necessary to rebuild any of the data bases that might be
lost due to system failure or system limitations.

The TMS Data Manager must coordinate with the Orbiter Data
Beduction Complex {ODRC) Data Manager such things as calibration
tape, support tapes, and prarorities of NIP tapes if necessarys

1.4 DATA HANAGER'S 1KTERFACES

Since the data manager is the central pcint of coantact in IDSD
for the THS, he must interface with all system users, operators,
and maintenance personnel. #Host data requests are handled
automatically by the system but regquests to change data bases
nust be coordinated between the user anrnd the THS Data Mapager.
The data manager must then relay this rTeguest to the conmputer
operator along with all pertinent inrformation about where the
data is located and what T#S program must be executed to fulifill
the reguest. ’

¥ithin IDSD the THS Data Hanager must interiface with the ODRC

Data Kanager to ensure curreint information for extraction and
calibration of data from NIP CCT's,

1-2



1.5 SYSTEH DATA BASES

1.5.1 Heasurement/Stimulus Identification Data Base

The HKeasurement/Stinulus Identification (#SI1D) bata Base contains
names of all parameters to be processed by tae system. Each. nanme
is eight characters long. The data base contains low- and hign-
limit line values for cach parameter. A table of pointers for
the predicted and past mission high~rate parameters is also
contained in the data base. A1l other data bases in the systean
are based and ordered dependent on the parameter names contained
in this data base. Tapnle 1-I contains information about the
assigned files on the THS5. Souwe data bases consist of more than
one file.

1.5.2 Support Tables Data Base

The .Support Tables Data Base (STDB) contains iunformation
necessary to extract all parameters defined in the 51D data base
for all dowalink and downlist formats contaipned on the support
tape supplied by the Ground Data Systems Division {(GDSD).
Extraction information for each downlink format is ordered
dependent on parametexr position in the MSID data base. For
paraneters c¢ontained in the downlist formats, additaional pointers
are reguired due to the number of downliist formats expected and
the limited number of parameters in the formats. Extraction and
storage information for downlist formats is coumpressed to contain
information for only the parameters contained im the dogniist
fermat.

1.5.3 Calibration Data Base

The Calibration Data Base (CDB} contains the offset and
coefficients necessary to convert from counts to engineering
upits. The data base also contains a table of pointers. ordered
according to the parameters in the HSID data base. Aall
calibration information is assumed to be in the order of a
polynomial. Only unique sets of coefficieunts are saved in the
data base and the pointers point to the coefficients to use for
each parameter. The calibration data is extracted from a
calibration tape that is written from information contained in
the #aster Heasurement Data Base (MiDB).
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File description

Current Mission High Rate

Current Mission High Rate

Current Mission
Current Mission

Current Mission

Current Mission’

Current Mission
Current Mission
MSID

High-Rate Load Groups

Calibration

Supbort Tables
Display Formats
Data Dmrectéry

High
High
High
High
High
High

Rate
Rate
Rate
Rate
Rate
Rate

TABLE 1—-I.~ TMS DATA BASES

Terminal
Terminal

Terminal
Terminal
Terminal
Terminal
Terminal
Terminal

Predicted Mission Medium Rate

Past Mission Medium Rate

Current Mission Medium Rate
Predicted Mission Low Rate

Past Mission Low Rate

Current Mission Low Rate

Predicted Mission High Rate

Past Mission High Rate

Working File (1 Large Disk)

Working File (2 Large Disks)

W -1 O L D W py

Disk Size Max. parm. Initialized Updated
file mo. {no. tracks) entries (Sec. {Sec. No.)
1 20 20 2,10 2.10
2 20 20 2.10 2.10
3 20 20 2.10 2.10
4 20 20 2.10 2.10
5 20 20 2.10 2.10
6 20 20 2,10 2,10
7 20 20 2,10 ° 2.10
B 20 20 2.10 2.10
21 800 2,1 2.1
22 99 2.2 2.2
23 1 3200 2.5 2.5
24 15 b 35 2.4 2.4.
25 6 99% 2.3 2.3
30 13 1343 2.7 2.9
31 120 60 2.6
32 120 60 2.6
33 120 &0 2.7 2.9
34 370 740 2,6
35 370 740 2.6
36 370 740 2.7 2.9
37 450 150 2.6
38 450 150 2.6
63 4000 6 2/3 Hrs. 2.8
64 7300 12 Hrs 2.8

AMaximum of 200 curves and each can be the 5th order

b

Maximum of 335 formats {downlink and downlist)



1.5. 4% High—-Rate Load Groups Data Base

The High-Bate Load Groups Data Base contains pointers to which of
the B00 parameters are contained in that load group. A load
qroup may contain up to 20 parameters and tnere may be up to 99
load groups. The same parameter may be in dixrferent groups and
some parameters may not pbe in any group. The pointers are based
on the order of parameters in the HSID data base.

1.5.5 Digplay Formaits Data Base

The Display Formats Data Base contains information necessary to-
retrieve and display the parameters specified ror each format.
There is a limit of 6 parameters per display format and a maximun
of 999 display formats. Some or all of these formats may be
built pre-mission. Pormats that are not built ana locked pre-
mission may be built or changed during the mission from the
users'. terminals.

1.5.6 Predicted Mission Data Base

The Predicted HMission Data Base consists of three separate files
for low-, medium—-, and high-rate parameters. As the low— and
nedium—rate files are loaded, the parameters are ordered
according to the parameter names in the H¥SID data base. As the
high-rate file is lcaded, a table of pointers is built specifying
vhich parameters are loaded as high-rate. This set of high—rate
data pointers is added to the HSID data base. All parameter
values are in floatirg-point engineering units.

1.5.7 Past Mission Data Base

The Past Mission Data Base consists of three separate files for
low-, medium=-, and high—~rate parameters. As the low- and medium-
rate files are loaded, the parameters are ordered according to
the parameter names in the MSID data base. As: the high-rate file
is loaded, a table of pointers is built specifying which are
loaded in the high-rate file and where they are located within
the file. This table of high-rate data pointers is added to the
#SID data base. &1l parameter values are in floating-point
engineering unitsa.

{.5.8 Current Mission Data Directory

The  Current Mission Data Directory data base consists of two
files and contains information about each ‘Continuous Data Segment
(CDS)} {defined in sec. 2.8.1) received fr'om the ¥IP CCT's. One
file is the expanded CDS f£ile and the other is the sorted times
file. EXach entry in the expanded CDS file contains the number of
logical records in the CbS, the disk address 1f in the working
file, the data format 1D, the NlP-tape accessioun numwver, the THMS-
intermediate tape number, the stdart time, the time ainterval, etca

©
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These entries are in the order received by the TilS. Each entry
in the sorted times tile contains start time, entry number, and
time interval extracted from the expanded CDS file and sorted by
start time. This file is updated and resorted after eacn NiP CCT
is processed.

1.5.9 Current Mission Low/Medium Rate Data_ Base

The Current Hission Low/Hedium Rate Data Base consists of two
files. One file contains the medium-rate data sorted by
parameter and ordered according to the parameters in the MSID
data base. The other file coptains the low-rate data sorted by
paraneter and ordered according to the parameters in the HSID
data base. This data base must be initialized before the start
of a mission. Initialization consists of storing a £ill pattern
for every parameter and time slot in the data base. Data is
added as NIP tapes are received and processed. The data is
stored. in the data base based on time to start accepting data and
the time tag from the NIP CCT. all the parameter values are in
floating—point engineering uniis<

1.5.10 Current Mission High-Rate Data Base

The Current Hission High—-Rate Data Base coasists of eight files.
A file is assigned to each terminal for that terminai's exclusive
use. The data in each file is sorted by parameter and ordered
according to the order in the high-rate load group. Aall
parameter values are in floating-point .engineering uanits. Data
is loaded in these files upon request by the terminal operator
and all previous data in the file is destroyed. Data in each
fije is at one sanmple/sec starting at the requested start tine.
Data values are set to a £ill pattern when not fousd rfor a time.

1.5.371 Working File bhata Base

The Working File Data Base consists of a file of data in the
order receaived by TMS., It is a rotating-type data base that will
hold approximately 12 hours of data as extracted from the ¥IP
CCT's. HWhen the file is filled and additional data is received,
the. data written to the file first is overlald. The data in the
file is in counts at one sample/sec as extracted from the NIP CCT
and in the order of the parameters inm the ¥S1iD data base. A copy
of tne data extracted from eacn ¥IP CCT is also maintained ou the
T#S—intermedlate tape so that data in the working file can be
reloaded in case of a system crash or data is. needed for a high-
rate load group that has bhéen overlaid.

1.6 SYSTEM DATA FLGH

This section addresses current mission data (NIP CCT) flow
through THS. Figure 1-1 shows THS data flow. all predefined
 data bases are assused loaded pefore the first NIP CCT is

1-6



received. The NIP CCT received from GDSD should pbe logged in by
the Data Distribution Center (DDC) with an accession nuamber. The
NIP CCY should then be input to THS along with a TMS—-intermediate
tape for output of extracted data. The NIP CCT is no longer
needed at the THS. If a WIP CCT cannot be processed by THS, a
tape analysis will have to be done on the CYBER and corrective
action taken.

The data extracted from the NIP CCT consists of eantries for the
data Jdirectory plus the desired parameters at tne rate of one
sample/sec. This data is cutput to a disk working file fron
vhich the low— and medium-rate data are extracted, calibrated,
and added to those data bases. The data directory entries are
added to the data directory after the low/medium rate data base
-is updated. The data contaired in these data bases may be
displayed at any time on command from the user.

For high-rate data the user must request a high-rate load group
for a time interval to be loaded to his terminul's private file.
Records are kept in the data directory whether data for the
entries are currently in the working file or mot. If all data
requested is in the workiang file, it is extracted, calibrated,
and stored into the terminal's private bhigh-rate file. If somne
of the data is not currently in the working file, the data there
will be extracted and saved. The computer operator will be
requested to load the tape {s) containing the desired data to the
working file. After this is done the remaining data will Le
added to that already saved, calibrated, and stored in the
terminalts private file. The user will then be notified that the
requested data 1is ready for display.

The intermediate tape must be maintained in a library near the
THS computer due to response required in restoring data for high-
rate load groups.

-7
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2.0 THS DATA BASE MANAGEMENT FUNCTIONS

2.1 LOADING MSID DATA BASE

The HMS1D data base is the key to building all other supportiag
data bases for processing data on THS. This data base is built
from a card deck furanished to 1DSD by SMD. This card deck
contains the parameter nanmes, sample rate, and limit lize values
for all measurements to be processed by the THS. There is a
limit of 800 parameter names. Not more than 60 may be specified
as medium-rate parameters aand the remainder are lok-Tate
paraneters. This data base must.be on disk pefore the other
supporting data bases can be buillt since data froa other sources
are extracted only for these parameters. J4If this data base is
changed, all other data bases pust be updated alsoc.

The input to this data base is a card deck furnished to IDSD by
S#b. ©Each card has up to three parameter names, sample rate, and
the low- and high-limit line values ifor each parameter. OCne card
is added to the deck as an ID c¢ard. The format of the cards
follows: :

Card Column Description
1 1i-8 - 8—-character deck ID
13-15 Initial loading of the specific data

- base disk for a specific T#S mission.
= YES - Initial load
# YES - Not initial load

17-20 Type of parameters - left -Fustified
= DFI ~ Assumed tO be DFI parameters
# DFI — Assumed to be 0I parameters

76-80 Sequence Number
" Must be blank or zero

If card 1 is an EOF card, the MSID data base on disk is printed.
An EOF card has the special character '§$' punched in columns 1
and 2. An EOF terminates the deck.



Card Colunn Description

2—-N i~10 MSID number {parameter name}l
12 Sample rate ‘L' = Low only?2 .
" = HMedium only=
*HY = High and low2
13-16 Low~limit line valued® (enygineering units)
17-20 High-limit line value3 (engineering units)
26-35 MSID number!
37 Sanple rate {Same as column 12)2
38-41 Low—limit line value3
B2—-45 High—-liwit line value3
5160 ' HSID numbert?
62 ) Sample rate {Same as column 12)2
63-66 Low-1limit line value3
6£7-70 Bigh—-limit line value3
16—-80 Card Sequence Number#

10p to 800 parameters may be input, with a maximum of 60 medium~-
rate and 740 low only or low— and high—-rates. Any of the three
MSID's in a card may be left blank and these positions are not
counted in the total. Only the first eight chaztacters of "the
paraneter names are used and stored in the HSID data bpase.

25ample rate nust be one of the valid rates ('Lf', 'H' or 'HY).

3Limit line values may be blank. If they are blank, a value of
9999.0 is stored in the data base.

-

%Sequence numbers should increment but not more than 10.
2.1.2 Qutput

The output of this task is the MSID data base including the limit
- 1line values for each parameter written to disk. The first 60
parameter slots are reserved for the medium—rate parameters. If
there are less than 60 medium-rate parameters input, 60
paraneters are output with blark F£ill up to 60. The low-rate
parameters start at the 61st parameter in the ¥SID data base. If
there are less than 740 low-rate paranreters, blank £ill is output
to make up 740 low-rate parameters. The task dlso prints the
¥SID data base including limit lines and the order the parameters
are in the data bhase. No data base is output to the disk under
certain error conditions {sec. 2.1.3).



2-1.3 Informational/Error Messages

The following informational or error messages are output by the
task to the printer:

=

be

*ERROR HESSAGES® '
A header message and the actual error messages will follow.
IFIRST CARD HUST BE HSN ID AND NO SEQUENCE NO.t

The first card of the deck contained scmething in columns 76
through 80. dJob terwinated, old data base . remains.

'ERROR SEQUENCE X PREVIOUS NO. Y7

Hhere X and Y are card seguence nunbers. The sequence number
in two comnsecutive cards did not increment properly.
Parameters in card processed bat data base will not be
output.

'INVALID SAHPLE RATE - SEQ. X!

Fhere X is card sequence number., The sample rate for ope of
the parameters in the card ¥as not an *L', 'Bf, or 'H'. The
parameter is deleted Irom output. .

'"TO00 HANY A RATE PARAH#ETERS B X!

Yhere A = VYHIGHY, 'HED!, or 'LOW', R = parameter name, and X
= card seguence numnber. The parameter is deleted from the
specified data base. The data base is output with this error
but all parameters over the acceptable number for each rate
are deleted. :

*SEQUENCE EREOR — NO DATA BASE OUTPUT!

There was a card sequence number error ia the deck, therefore
no MSID data base output 1o disk. fThe card sequence nunmber
with the error appeared in a previous message. The old data
base remains intact.



2.2 LORDING HIGH-RATE LOAD GEHOUPS

The high-rate load group is defined as a group of parameters to
be extracted from the total set of 800 parameters and stored in a
terminal's private, current mpission high—-rate data file. The
maximum pumber of parameters per dgroup is 20. The maximum number
of groups is 99. The group number and the parameter nanes to be
assoclated with that group must be supplied to IDSD by SMD before
a mission. The HMSID data base wmust be on disk before this task
can be executed. The task may be run at any time after the HSI1D
data base task and must be rerun if the MSID data base is
changed.

2.2.1 ZInput

The input to the High-Rate Load Groups data base is a card deck.
The information for the card deck is supplied to IDSD by SED on
preprinted forms. The information on the forms umust be punched
before the data base can be built. The card forwsat is as
follovys:

Colunn Description

1-2 Load dgroop numberi

5-12 ¥51D2 of 1st parameter on card
15-22 ¥SIp2 of 2nd parameter on card
25-32 #8ID2 of 3rd parameter on card
35-42 #5Ip2 of 4th parameter on card
B5-52 M5ID2 of 5th parameter on card
55-62 M5ID2 of 6th parameter on card
6512 $SID2 of 7th parameter on card
75-80 Card seguence numbers

ilocad group number is necessary imn first card of a load group
only. A load group is terminated by 20 parameter pames or a naw
load group number in columns 1 and 2 of the card. Duplicate load
group numbers are not allowed. "4 maxinum of 20 parameter names
per load group is allowuwed.

2Tf an MSID is left blank, tkat position is not counted as 1 of
the 20 parameters per group.

3Card sequence numbers must increment but not more than a value
of 10.

If oniy a listing of load group data base already on disk is
desired, an Z0F card is the only input card. A&n EOF card
terminates the last load group. )



2.2.2 Qutput

The output of this task is the High-Rate Load Group data base to
diskx. The load groups are stored in numerical order. Pointers
to which of the 800 parameters are stored in the lcocad group
instead of the parameter names. & listing of ail load groups in
numerical order is also made. The listipg contains the load
group auiwber and the parameter names and pointers. - No data base
is output to disk uader certain conditions (sec. 2.2.3).

2.2.3 Informational/Error Messages

The following informaticnal or error meSﬂages are output by the
task to the prlnter.

d. ' ERROR MESSAGES!
A header message and the actual error messages follow.
ba 'ERROR SEQUENCE X PREVIQUS N0 ¥'
¥here X and Y are card sequence numbers. The sequence number

in two comsecutive cards did not increment properly.
Parameters on card are processed bhut data base is not output.

C. 'INVALID TOAD GROUP X SEQUENCE Y!

Where X is load group pumnber and ¥ is card sequence number.
Load group number is less than 1 or greater thaz 99 in card
vith seguence npumber Y. Card is ignored and processiang
continues.

d« 'DUPLICATE LOAD GRCUP X SEQUENCE YV

Hhere X is lcocad group number and Y is card seguence nunker.
Load group number X is a duplicate of a previous iocad group
napber. Card is ignored and processing continues.

e. 'TOO0 HMANY PARAMNETERS LOAD GROUP XX!

dore than 20 parapeters found in lcad group XX. The first 20
are accepted.

f. 'M NOT FOUND - SEQUENCE X'

Hhere ¥ is the eigqat-character paraﬁeter name and ¥ is the
card sequence nuiiker. The parameter name was not found in
the HSID data base. The parameter is deleted from load
group.
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g. 'SEQUENCE ERROR - MO DATA BASE OoUTPRUT!

\
At least one card sequence error was detected in the deck and
no data bhase was output to-disk,



2.3 LCADING PREDEFINED DISPLAY FORHATS

Before data can be displayed on a terminal, a descriptfbn of the
rarameters and-display information must be defined in the Display
Formats data base. Display formats may be built from a terminal
but normally the information should be punched orto cards so the
data base may be loaded before a mission. The maxamnum number of
display formats is 999. There may be up to six parameters per
format if only current wmission data is to be displayed. The
paximum is three paraceters per format if curreuat mission plus
either predicted or past mission data is to be displayed. This
data base must be rebuilt if the MSID data base is updated. It
is recommended that all display formats pe kept in the card deck
just in case the HSID data base has.to be updated. Reference 1
contains information on buildipng display formats from a terminale.

2.3.1 Input

The input to this task that builds the predefined formats data
base is a card deck. The card deck informatioa is furpnished to
IDSD by SHD or preprinted forms. The information on the foras
must be punched by IDSD before the data base can be built. Two
additional cards must be added at the front of the deck before
the task is executed. The card formats follow:

Card Card
number column Description
1 4 Initial or update fiag
= 7 - Initialize entire data base before
"loading following formats.
# 1 — Update {replace) display foruats
specified in rollowing deck.

5-8 Nunker of copies of tabular report to
generate. Defaults to two copies if no
value input.

NOTE: If card 1 is EOF card, the program
outputs two copies of Display
Formats data bpase.
2 1-80 Card deck identification
NOTE: If card 2 is EGF card, program
outputs the number of copies of
Display Formats data base speci-
fied in card 1, but if column 4
of card 1 = 1, the data base
¥i1ill be destroyed.
3-H 1-3 Display format number
4-7 Minlmum Y value {vertical} {engineering

units)
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Card Card

humber column bescription
8 Number of Y divisions
Should be 4, 5, or 6 (Default = 6)
9~-12 Y increment value {enygineering units)
13—-16 Lovwer-limit line value if not declared in

colunn 21 to be extracited irom MSID data
base {engineering upits)

17-29 Upper~limit line value if not declared in
column 21 to be extracted from HSID data
base {(engineering units)

21 l.owersUpper limit line measurement nunber
flaqg, 1 through & are .acceptable measure-
rent numbers, 9 meapns to suppress limit
lines, blank or zero defauits to 1.
Heasurepent position in the carcd from
which to extract the limit line values
from the KSID data base. This column is
ignored if values are detecied in columns
13 through 20,

22-25 Plot Type -~ 'YCURR?! = Current mission data
only; APRED' = Predicted and current
mission data; *'PREVS = Past and current
mission data.

256 Sample Rate Flag
tLY = Loy—- and/or mediun-rate data
*H' = High—-rate data oanly
Default = 'L?

27 Format Status Flag
= % - Lock format ip data base
# ¥ — Do not lock format in data base

28—-35 Parameter name for measurement no. 1
37-44 Parameter name for measurement no. 2
46-53 Parameter npame for measuregent no. 3
55-82 Parameter name for measurement no. &
64~-71 Parameter naige for measuremeft no. 5
73-80 Parameter name for measurement no. 6

NOTE: 1f card 3 is aua EOF card, progran
outputs specified number of copies
apd no updates, but if column 4 of
card 1 = 1 data base has been

‘destroyed.

If the plot type = 'CURR' tnen there may be up to six parameter
names. If the plot type = 'PRED' or 'PREV! then there may ke
only three parameter names as 'tie other three are assumed to be
the sane parameters except the data is to be extracted fror the
predicted or past mission data basea.
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2.3.2 Qutput

The output of this task is the Display Formats data base. The
display formats are stored in numerical order. Pointers to the
parameters are stored in the data base instead or the parameter
nanes. A listing of all display formats in numerical order 1is
also output. Multiple listings may be obtained by specifying
number of copies on card 1.

23.3 Informational/ErCror Messades

The following informational or error messages may be output to
the printer:

B - Y¥*EXINPUT ERROR ON CARD BELOW .AND WILL KROT BE STCOEED ON DATA
BASEXx¥%!

Alphabetical information was detected in one of the namerical
fields in the card listed following the comment.

be t**:%THE MAXIMNUM 50 ERRCRS ENCOUNTERED ON INPUT. JOB
ABORTED%¥*

Fifty errors explained above have been encountered. The task
is terminated. It must be assumed the old data base 1is
destroyed siunce part of it could have been unpdated before 50
errors were encountered.

Ce PEEEYARNING*** FORHAT X HAS AN UNDEFINED MEASUREMENT HAHME A&
THLIS FORMAT CANNOT BE DEFINED ON THE DATA BASE!

#here ¥ is the display format number and A is the parawmeter
pame. Paramneter A could not be found in tue HSID data bpase,
therefore display format K is deleted.

d. 'EEAHARNING#*% ILLEGAL LINE VALUES DEFINITION. FORSAT K ®ILL
HAVE LIHIT LINES SUPPRESSED! ’

¥here K is the display format number. The limit line flag
{card column 21) was set to 7, 8, or any number ({(except 9)
larger than the number of measurements defined.

’

e. TEEFYARNING**%* LINIT VALUES #ERE REVERSED IH FOREAT KR!

Where X is the display format number. The upper—limit line
value specified was less than the lower—limit line value.
The program reverses the input values and coptinuesa.



f.

ha

VEXEYARNING®*% PORMAT K WAS NOT STOEED ON DATA BASE!

dhere K is the display format number. A negative format
number (K) was detected in the format number field of tire
card, Must search the input deck for this format mumber.

'INPUT ERROR ON FIRST CARD?

Alphabetical character was detected on the first input card
{card 1).

'K TOTAL FORHATS WERE IsPUT BY CARDS, N QF THESE HERE XNCT
STORED TO DATA BASE BECAUSE OF ERROES!

Where K is the total number display format cards and ¥ is the
number of display formats that were not stored on the data
base. ©HNormal termination message.

' NOTE-~THE FORHATS BELOW WERE PREVIQUSLY DEFLNED BUT WEEE
UPDATED %K, L, Muaa' t

Where X, L, M... are the display formats that were updated.
Phis message is written if it was not an initial execution
for the - data base but an update run and ihe specified formats
were already in the data nase. Information only.



2.4 BUILDING SUPPORT TABLES

This function builds the STDB that provides the necessary
information to decommutate and process the input data recorded on
NIP or Special Telemetry Conversion System {SICS) CCT's. The
SIDB contains the byte location, processing, and data validity
information reguired to describe and retrieve data from a
conplete data cycle on the input NIP or S§ICS CCH.

The task that accomplishes this function is a batcn=-initiated
prograzs called STDBHPE oh the THS MODCOHP 4 computer. HNormally
this task is a pre-mission function; however, this program canh he
executed as a batch initiated rus during mission processing. The
only restriction is the NIP tape processing program HIPP cannot
be executing at the same time and the STDB for all subsequent
rans will be changed to reflect the new support tables. Changing
the STDB during the mission should only be done in case of an
anonaly of major magnitude.

Program STDBHP inputs a NIP or STCS Support Tablie Tape and by
using the MSID data base to identify measurements, serially
constructs a support table for each format that contaims THS
measurenents on the ianput tape. The STDB contains retrieval
information for both operational instrumentation {(GI) and GPC
formats. .

Only support tables f£rxeom one Flight ID per unission can be
contained in the STDB, thus oaly one Support Table Tape is input
to this prograwm. Als0 ogniy one STDB is stored on the THS mass
.storage Gata base at any one time. After proygram STDBMP has been
loaded and execution initiated, the existing STDB on disk is
uritten over or destroyed. If an error occurs during execution
that aborts this run, the STDB on disk should be considered
invalid and will have to be Teconstructed before any further KIP
or STCS CCT's can bke processed. The Flight ID in the STDE must
correlate to the HIP or STCS data tapes to pe processed later
during mission processinga.

The STDB contains a directory to provide visibility back to the
support table tape, physical tape number, date tape nade, etc.
The directory also describes information required to locate the
support table blocks for each format in the S$TDB.

The STDB is built assuming that all measurements are one
sahple/sec measurements. All OI and GPC measurements are 8-bit
and 10-bit AMU measurements, respectively.

2.4.7 ZInput

Input to this function is epither the NIE or the STCSkguppcrt
Table Tape. The format of these tapes is the same as the support
tapes used by the Information Extraction System (LES) on the

LTS
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CYBER~74 computer for Shuttle Data Processing. The NIP Support
Table Tape is supplied to IDS) from the GD3SD. Tne format of the
NIP Support Table Tape is described in reference 2. The S1ICS
Support Table Tape formrat 18 described in reference 3. The STCS
Support Table Tape is created on the CYEER 74 by a 1ES stand-
alone progranm (BLDSTT) using the telemetry loading tapes from the
M¥DB as input.

Also the HSID data base described in section 2.1 is ipnput from
disk storage (logical file 21) by this program. Tois data base
defines the data base type {either OI or Development Flight
Instrumentation ({DPFI}} and the 1ist of measurements that amust be
retrisved from the CCT's for the THS.

Support tables will be built in the STDB for formats encountered
on the Support Table Tape containing MSID!'s found in the #ASID
data base.

2.4.2 Output

The output from this task is the STDB on disk storage and
magnetic tape and a formatted listing on the standard output
device..

The STDB is stored or disk storage, logical f£ile 24. It contains
the dnformation required by the data processing proyram NIBP to
locate, validate, and retrieve data from the NIP or STCS data
tapes. The STDB is partitioned into blocks of inforwmation by
format number. Each block contains the retrieval iaformation for
all T¥S measurements contained in that particular format. For OI
formats the block of retrieval information is sized for all 800
THYS measuremernts with the first byte locator set equal to -1 for
#i5ID*'s not assigned to this format. For GPL formais the STDB
block size is variable depending on the numper of HSID's
contained in cach format. EBach OI format requires 25 sectors of
disk storage, while each GPC format requires from 1 to 25
sectors. The data base was sized to accept 35 formats, 10 0I and
25 GPC, each averaging 50 measurements per Iormat.

Track 0, sectors 0 and 1, ccntains the STDB directory which
contains the standard overhead information plus a description of
how the data ‘-base is stored on the disk file. The directory
overhead data includes Fliqht ID, date, tape number, data Lase
type, etc., to differeantiate this STDB from others. A
description of the STDB Directory is contained in table 2-I.
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The measurement descriptor record of the STDB is described in
table 2~II. This part of data base is blocked on sector
boundaries, one block per format. For each measurement in a
format the following information is included:

a. TFirst byte locator
b. Index to where this measurement is stored in output
C. Validity flag word
d. Validity flag mask

2-13



TABLE 2-I.- STDB DIRECTORY

Bytes Format
{8-Bit) typel Descraption
1-2 1 Flight ID Humber
3-10 A Support Table Revision Date (HM8/DD/YY)
11-16 ‘A Support Tape Physical Tape YNo. {6 chars.)
17-28 1 Pate/Time STDBL Created {6 integers)
HH,DD,YY HR,HN,SC
29-30 T lipdate Counter {Zero for STDB build)
31-32 I Huuwber Pormats in STDB (0I & GPC) {HMax
* Allowed = 35)
33-44 I Dates/Tine STDB Last Updated (6 integers)
45-44 I Data Base Type {= 0 for 0I, = 1 for DFI)
47-4g I = 1 for HIP Tape, = 11 for STCS Tage
49-83 Spare
81-160 A Support Table Tape Header ID Information
{40 16~bit words)
i61 I Data Set IDb 1st Format Humber
162 I First Format Fumber
163—-164 I Disk Address Where Support Table Infor-
: mation Stored 1st Format
165-166 1 Humber Sectors Required First Format
167-168 I Humber THS MHeasurement In First Format
{Set = 800 for Q3I)
° -4 »
] ) a
o - o~
433 b Data Set ID 35th Format Number
434 I 35th Format Number -
435-436 1 Disk Address Where Support Table
information Stored 35th Format
437-438 I Number Sectors Required 35th Format
439-449 I Number THS Measurement.in 35th Foramat
(Set = 800 for OI)
L41-442 I Bata Set Length 15t Format
-] &
-] <)
k-] <]
508~510 I Data Set Length 35th Pormat
511-512 Spare g
1Y = ITnteger, 3 = ASCII

ORIGIVAL PAGE IS
OF @'OR QUALITY

2-14




TABLE 2~Il.+ STDB HEASUREMENT DESCRIPTOR RECORD

Bytes Format
{8-Bit) type!? Description
1-2 I 1st Byte Locator for 1st parameter?2
3-4 1 Index to location where data stored in
output buiffer this measureument ’
5-6 I Validity flag word tor 1st parameter
7-8 I Validity flag mask for 1st parameter
5-10 I 1st byte locator for 2nd parameter
-]
o
D
£
6393-6394 I 1st byte locator for 800th parameter
56395-6396 I Index to location where data stored in
cutput buifer this measurement )
6397-6398 I Validity flag word for 800th parameter
63996400 I Validity flag mask for 800th parameter

1T = Integer

2¥or CI formats the descriptor defines the retrieval for all
800 measurements. For measurements not found on support tape

for this format or blank
this parameter is set to
information is stored in
found in each format., A
logical record is stored
each 01 or GPC format omn

in ¥5ID, the 1st byte locator for
-1. For GPC formuais retrieval

the STDB only for THS measurements
separate block of informatiomr or

on sector hkoundaries in the SIDB for
the Support Table Tape.



A 1600~bpi, 9-track magnetic tape is also written containing the
STDB. Record 1 is the 256 word {16-bit) directory ldentical to
sectors 1 and 2 of the 5TDB. Records 2 througn # are the
measuremenrt descriptor records, one for each format. The record
lengths are variable depending on the sector lengths of each
format on the STDB. This tape can be used to reload the STLB
without having to reload the HIP or STCS Support Table Tapes.

This task outputs on the standard output device a report
describing the processing pericrmed to construct the STDB and the
STDB itself. This report should pe used to check the STDB for
conpleteness and accuracy, as wvell as a receord for funture
reference.

The output report om the printer produces the rollowing types of
output. Each format on the NIP or STCS Support Table Tape is
listed by one of thne following:

2. PFPormats that contain no IHS measurements produce the
following. cutput:z

SUPPORT TAELE DATA BASE FCRMAY LISTIHG

FLIGHT IDENTIFICATICH NUMBER - 15

DOHNLINK/DOUNLISYE FORMAT FD. - 20

DATA SET IDENTIFICATION HC. - 20

NO THS HEASUREHENIS IN THIS ¥ORHAT -—— FOR#HAT SKIPPED

.be Tor OI formats the STDB describes the entire 800 measurements
in the KSID data base. A listing of all measurzments not
encountered on the support tape is output.

Example:
MEASUREMENTS ¥OT LOCATED ON SUPPORT TABLE TAPE FOR
DA¥A S5ET = 10 FPHT NO = 129

ENTRY MEASUEREHERT 1D
6 Y58T0183
12 V5870283
13 ¥Y58T0286
14 ¥5810288
21 V58T0383
22 . V58T0386
23 V58T03838
89 V0ST9307
90 ¥097T9309
94 Y09T9359
L] o
[ ] 0
- -]
749 v9213722
750 V9273723
751 Y92T3724
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The listing of the missing measurements is followed by the
listing of the 0I format:

SUPPORT TABLE DATA BASE FORMAT LISTING

FLIGHT 1DENTIFICATIGN NUHBER - 15
. DOKNLINYK/DORNLIST FORMNAT HO. - 128
DATA SET IDENTIIFICATICN XO. - 10
ENTRY HEASUREMENT FIRBST BYTE STORAGE PTR. VALIDLTY VALIDITY
NO. NUHBER LOCATOR {800 WD ARRAY) FLAG ¥ORD FLAG HASK
1 ¥58T0119 6731 1 1 8000
2 ¥58T0120 5187 2 1 8000
3 V5810122 7564 3 1 8000
b V5810157 0 4 i 8000
5 V58T0159 0 3 1 800G
6 ¥58T0183 -1 6 0 0
7 V58T0198 70615 - 7 1 8000
‘8 V58T0219 7446 8 1 8000
g ¥58T0220 7422 g 1 8000
10 V5870222 6955 10 1 8000
* G L ;4 -]
« ] o L ®
- » L L] L4 =
735 -1 . 185 o 0
796 -1 796 0 0
797 -1 787 0 0
758 -1 798 0 0
799 -1 799 0 0
&o0 -1 800 0 0

Cc. For GPC formats the listing of the support table for a format
is the same as 01 except a listing of missing THS
measurements is not output and after listing the #SID's
found, the output terminatesa.

SUPPORT TABLE DATA BASE FORAAT LISTING

FLIGHT IDESTIPICATICHN NUEBER — 15 ORIGINAL PAGE IS

DOWNLINK/DOYNLIST FORMAT NO. — 42 OF POOR QUALITY

DATA SET IDENTIFICATICN NO. ~ 20

ENTRY . MEASUREMENT PIRSY® BYTE STORAGE PTR. VALIDITY VALIDITY

KO. NUNBER LCCATOR (800 WD ARRAY) FLAG WORD FLAG HASK
i V4271100 5603 171 2 2000
2 V42T1104 5749 172 2 800
3 V4271200 5753 173 2 800,
i3 V4271300 5599 176 2 2000
5 V4271501 6075 179 * 2 80
6 V4271503 5989 180 et? 2. 100
7 Va42T1505 4383 T 181 1 800
8 V4271507 6077 182 2 80
9 V4271509 5391 183 2 100
10 V271511 4385 184 1 800
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50 V4273515 55823 228 2 200
51 V4273517 5837 229 2 400
52 V4273519 5925 230 2 200
53 Va4273521 3675 231 1 2000

de After a listing of each format is output a summary of the
directory is output. This describes conternt and disk
location of the data base.

SUPPORYT TABLE DATA BASE SUMHNARY

FLIGHT IDENTIFICATION NUMBER - 15
SUPPORT TABLE TAPE KNOUKBER - T00696
SUPPORT TAPE REVISION DATE - 05 25 78
SUPPCRT TASLE DB UPDATE CTR. - 0
NUOMBER FORMATS I¥ DATA BASE - 3

SUPPORT TABLE DATA BASE CREATED - BATE: MO/DAY/YR $/19,1978 TIHE:
SUPPORT TABLE DATA BASE UPDATED - DATE: MO/DAY/YR O/ O/ Q0 TIME:
SIDB TAPE DEST. HEADEE REC. (80 BYTES) -

TPC DECOM DATA FOR MISSION OFT VEH ID 102 FLIGHT 0001 I1IINK CD

STDB STORAGE DESCRIPTIOHN: . 05 25 78 REV A
ENERY DATA DLINK/LIST DISC ADD. NUMBER NUMBER DATA SEX
LOC. SET ID. FORMAT ID. [SECTOR) SECTORS HEAS. LEBGTH
81 290 42 1- 2 58 6120
85 20 44 3 2 58 5880

. 88 10 128 5 25 800 7860
JOB COMPLETED -
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2.4.3 Diagnostic Error Kessages

Qe

Ca

he

TJCB ABORTED — SUPPORT TABLE TAPE PARITY ERRCR - 15TAT = XX*

A parity error has been encountered in record XX. Job aborts
and a new support tape must be requested. The previous SIDB
has been destroyed.

tJOB ABORTED -~ SUPPORT TABLE TAPE END OF FLLE——REC. 1!
An illegal condition has occurred on input tape, check input

tape and request another if necessary before rerunning job.
The previous STDB has lieen destroyed.

tJOB ABORTED — ERROR REC1T Byte 81-83 = AAA!

Bytes 81 through 83 must egqual OFTI, support tape error. The
previous STDB is still intact on disk.

tJ0B ABQRTED —~ FATIAL TAPE READ ERROR - RECORD KNO. XXXX'

Tape driver returned illegal status, restart job. If the
error persists change tape drives or request new Support
Table Tape. The previous STDB has been destroyed.

tERROR — MHEAS IDDB ID. REC. BYTES {39-u40} = XX°

¥SID data base bytes 39-40 ® OI or DFI. This is fatal error
because BLDCDB uses this field to determine if suapport table
is 0I or DFI. The previous S5TDB on disk is still intact.

'ERROR - RECORD CGUNTER ERROR ON SUPPORT TABLE — SEQ REC CIR
= XXXX PREVIOUS BEC CTR - XXX NO. ERECORDS THIS FORNAT =
X¥xxe

Error in record counter on input support tape. This is a
diagnostic, run continues.

*NO CI/DFPI FORNATS ENCOUNTERED ON SUPPORT TAPE BEFORE END OF
FILE - NO. REC. READ = XXXY{!

There were XXXX records read and no format encountered with
T#S measurements. Probakly wrong Support Table Tape wvas
mounted. Check this and rerua job. Tae previous SIDEB on
disk is still intact.

'ERROR WRITING QUTPUT TAPE REC XXX JOB ABORTED!
The tape driver encountered a fatal error while writing

output tape. Mount new tape and rerun job. The previous
STDB on disk has already reen destroyed.
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i.

VERROR — DIRECTORY OVERFLCH, NO. FORMATS ELCEKEDED 35!

The pumber of 01 and GPC formats containing THS measurements
exceeded 35. This exceeds capability or directory, must get
another support tape with some formats deleted and rerun.
The previous SIDB on disk has been destroyed.
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2.5 BUILDING CALIBRATION DATA BASE

Calibration information reguired to calibrate all measurements in
the THS is contained in the CDB. The function of constructing
and storing the CDB on MODCOHMP mass storage is performed by a
pre-aission batch task. The CDB utilizes 1 track or disk file
and is defined as logical file 23 by the T#S.

The procedure used to construct the CDB iancorporates the CYBER 74
and the HODCOHP & computers. The -CYBER 74 inputs the HHDB
calibration tapes (same calibration tapes as used by the IES),
extracts the regqguired calibration information for the TiS
measurewents, and punches a card deck for use later on the
HODCOADP 4. The input ¥H¥DB calibration tapes can be elther the
Rockwell International (R1I) downlist and downlink calibration
tapes or the IDSD calikration tape. The format ofX the RI
downlist and downlink calibration tapes is described in reference
4. The format of the IDSD calibration containing the downlink
calibrations in File 2 and the downlist calibrations in File 4 is
described in reference 5.

The card deck output by the CYBER 74 contains Lwyo type cards.

The first type card contains the curve type and the coefficients
for that standard calibration. The second type card contaians the
HSID and the particular curve type to lLie used to calibrate this
measurement. This card deck is -then input to the HODCOHP 4
program BLDCDB that constructs the CDB on disk storage.

Listings are produced on both the CYBER 74 and the HODCONP &
standard output devices to aid the data managers in assuring the
users that the CDB is correct.

The CDB is a table of 800 peocinters, one for ecack measurenent in
the ¥SID data base, and a takle containing for each unique curve
type the number oi coefficients followed by the polynomial
coefficients. The position in the pointer taple parallels the
BSID data base to correlate the CDB to the MSID's. ZThe table of
pointers indexes the prograss using the CDB to the actual
calibrations for each measurement {(number of coefficients and
coefficients).

The CDB for the THS is constructed using the assumption that
standard calibrations are incorporated; i.e., sSeveral measure-
ments share the same calibration curves. Thke CDB is sized for a
maximur of 200 unigue curve types each fit to a polynomial of the
5th order or less. If this limit is exceeded, a diagnostic will
be output on the standard output device, the CDB will not ke
output to disk, and the previous CDB on disk storage will still,
be dintact.

Updates to the CDB are made by manually.updating the card deck
input by the MODCOHP program that constructs the CDB. All fields
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on this card deck can bke changed; hovever, care should be taken
whenr changing this deck because several measuremcnts can share
the same calibration-curve type. Also only one CDB can reside on
the disk at any one time. When a new CDB is constructed, ‘either
to modify the existing CDB or create a new UDB from another MMDDB
calibration tape, it destroys the 0ld or existing CDB on disk
storage. Backup or previous CDB's should pe kept in card deck
form as this is only method of returaing to a previous CbB. If
because of disk failure or some type of hardware/softwalre error
the CDB nmust be reconstructed, it can be rebuilt in aprproximately
1 minute frow this card deck.

The functional flow diagram in figure 2-1 shows the steps taken
to construct the CDB. Section 2.5.1 descrines the processing
performred using the CYBER 74 computer and Sectior 2.5.2 descrites
the processing performed on tThe HODCOHNP 4§ computer.

2.5.%1 CDB_CYBER 74 Praocessing

The CYBER 74 task inputs the M#DB calibration tapes, downlink and
downlist, extracts the necessary parameters, and punches a card
deck containing the calibrations for all THMS measurements. The
deck setup to accomplish this task on the CYBER 74 is listed in
table 2-IIX. This run sequence must be adhered to because the
ontput files from the initial runs are input files for later
executions.

The cralibration effort on the CYBER 74 is essentially
accomplished in six separate executions. This runsirean
incorporates an existing program SELECT developed on the CYBER
for the IES. This prograa inputs character—-oriented information
{calibration tapes), selects specified pieces of information for
output, rearranges these pieces according to lead card input,
then outputs these data to a formatted file. A copy of the
program document for SELECT is fouand in referemce 6, sectiocn

4o ia 3.
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TABLE 2-1II.- CEB CYBER 74 JOB SEIUP

Job Card
User Card
Charge Card .
ALTACH{SFLECT/UN=DRCOO7,PR=TEAL,H#=R)
ATTACH(UNIQCL/UN=DRCO07,H4=R)
ATTACH (CUEVET/UN=DRCO07,H=R}
RESOURC {NT=2) _
REQUEST {TAPE1,D=800,8T,PO=NRP,P=L) **Reel Ro.,#*x
REGUEST (TAPEZ,D=800,NT,P0O=NRP,F=L) **Reel No,*%
SELECY{, ,TEEP1T)
SELECT(, ,PE4P1)
REWIND(TEHPT)
COPY {ZEHUPT)
REWIND(TENUPT)
SELECT{, (THSCAL,, ,TEHET)
REYIND{ITMSCAL)
COPY (THSCAL)
REWIND (THSCAL)
MAP {PALET)
UNIQCL (TNSCAL,UNICUE)
RENIND (UNIQUE)
COPY (UNIGUE) ORIGINAL PAGE IS
REWIND (UNIQUE) . OF POOR QUALITY
SFLECT(, ;s ¢, UNIQUE) !
REVIND {TMSCAL)
HAD {PART)
CURVET (, ,,2H5CAL)
7/8/9 (col.T)
«s-.L&ad Cards (1st SELECT Execution)
7/8/9 {(col.1)
~esLead Cards (2nd SELECT Execution)
T/8/9 (col.)
«»e«Lead Cards {3rd SELECT Execution)
1,8/ [(col.1)
o=eLead Cards (4th SELECT Execution)
7/8/9 {col.1)
TYPE1 CURVET Lead Card
naeTYPE2 CURVET lLead Cards
END CARD
6/7/8/9 {(col.1)
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ST
SELECT . Dogﬁié SELECT

LEAD CARDS LEAD CARDS

"TEMPL'
8~-BIT (DOWNLINK)
10-BIT (DOWNLIST}

SELECT ._,;_____4,_'SELECT
LEAD CARDS {(TEMP. MEAS.

MSID TYPE
LEAD CARDS
TTMSCAL'
(8- AND 10-BIT
MEASUREMENTS ) ‘

$ ={ CURVET

'UNIQUE" Y
SELECT TARD OUTPUT
CURVE TYPES) LEAD CARDS (MSID VS.
—_ CURVE TYPE)

v [ CARD OUTPUT

PUNIQUGE CURVE  TYPES
AND COEFFICIENTS

CYBER 74

-
=3

MPDCOMP 4

BLDCDB

cbn
LISTING

Figure 2-1.- CDB functional flow chart.
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The first SELECYT run reads the downlink calibration tape and
extracts all 3-bit measurements and writes then to a temporary
‘mass-storage file (TEHP1). Table 2-1V details the extracted
parameters and their locations in the ignput and output records.

The second SELECT run performs the same function except it
extracts all 10-bit measurements from the downlist calibratioen
tape. Table 2-V details the parameters and tneir locations in
the input and output record. At this point all 8-bit OI and 10—
bit 62C measurements are stored in the temporary zile TENPi.

The taird SELECT run uses the tenporary disk file TRHP1 as the
input data and extracts all measurements that are temperatures
{(col. &4 in measurement ID equals T}. The measurerents extracted
by this rum are output to a temporary mass-storage file (THMSCAL)
in the same format as the input file TEHP1. The Tormat is
described ia table 2-VI.

The next program to execute in the CYEER 7¢ run string is UNICCL
using temporary file T¥SCAL as input. UONIQCL reads rile THSCAL
and builds an output temporary file UNIGUE containing all entries
in tke input file that have a unigue curve type. Several
measurezents will have the same curve type but only the
measurement khaving the first occurrence of each non-blank wunigue
curve type will be output to this file. Tiae iormat of file
UNIQUE is the same as the input file THMSCAL. '

The execution of program UNIQCL is followed by another SELECT run
to extract from temporary file UNIQUE the parameters necessary to
coanstruct the punch file that yields the TYPE 2 lead cards to the
- MODCO#P 4 program BLDCDB. Table 2-VII describes the parameters
and their locations in the input and output files for this SELECT
IlUna. .

After the punch file for the TYPE 2 lead cards has been built,
prograym CURVET is loaded to construct the TYPE 3 lead cards to
the HODCOX¥P 4 program BLDCDB., Input to program CURVEY is a card
deck containing the HSID's of all the TMS measurements and the
tenporary disk file THSCAL written by the third SELECT run. The
input card deck is cards 2 through N {sec. 2.1.1) that are used
in loading the #¥SID data base. CURVET reads the input card deck,
scans the temporary file THSCAL for the curve type to append to
each #5ID, and creates a punch file of HSID versus curve type.
The format of the outpuf punch £ile is described in table 2-IX.

The CYBER system directives inserted in the deck setup control
the output listings, file manipulation, and punching output
strings.

S
ORIGINAL PAG
OF POOR QUALITY
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TABLE 2-IV.~ SELECT RUN 1

[ Downlink, 8-bit meas. ]

Field Input Cutput .
0. char. loc.|char. loc. | Format Description
1 1-10 2~11 310 MEASUREHEHNT 1D
2 gu42-844 13~15 A3 DAYA TYPE
3 848-849 17-18 A2 NO. BITS
4 45-49 20-24 AS DATA RANGE EIGH
5 50~-54 26~30 AS: DARA RANGE LOW
6 55—-62 32-3% A8 URITS DATA RAKGE
7 876-881 41-46 A6 CAL. CURVE ZYPE
8 63 48 il TEL. LINK 1D
g 280 51 Al DEGREE (OF FIT
10 281-3604 53-136 A8hL COEFFICIENTLS (AO-AD)
TABLE 2-V.— SELECT RUM 2
[Downlist, 10-bit meas. ]
Field Input Sutput
no. char. loc.|char. loc.{ Format Desc¢ription
1 1-10 2-11 A10 MEASURENENT ID
2 342-344 13-15 A3 DATA TYPE
3 100-101 17~-18 A2 NO. BITS
4 45-49 20-24 AS DATA RANGE HIGH
5 50-54 26=30 aAs. DATA RBABIGE LOW
6 55-62 32-38 A8 UNITS DATA RANGE
7 876-881 §1-45 A6 Cal. CURVE TYPE
8 63 48 At TEL. LINK LD
3 280 51 a1 DEGREE QF FIT
10 281-364 53-136 ABH COEFFICIEETS (A0-35)

ORIGINAL PAGE s
OF POOR QuaLTY
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TABLE 2-VI.- SELECT RUH 3

[UGI and GPC temperatures]

Field Input Qutpat -
no. char. loc.|char. loc. | Format Description
1 2-136 2-136 2135 SAHE A SELECT RUY¥ 1 & 27

TABLE 2-VII.- SELECI RUN 4

[Format TYPE 2 lead cards]

Field Input Output

no. char. loc. char. loc. Format Description

1 T o41-4% 1-6 a6 CURVE ITYPE

2 51 8 At - DEGREE OF PIT

3 53-61,64~66 9-20 a12 COEFFICLENT {RO)
4 67-75,78-80 21-32 A12 COEBFFICIENT (A1)
5 81-89,92-94 33-3% A12 COEFFITIENRT (A2)
6 95-103, 106-108 45-56 A12 COEFFICIENT (a3)
7 109-117, 120~-122 57-68 A12 COEFFICIERT (AW)
8 123-131,134—-136 69-80 a12 COEFFICIENT (A5)

2-27




25.1.1T Input

The input to the CYBER 74 job string ave the MdDB calibration
tapes, downlink and downlist. The deck setup described in table
2-111 assumes the input calikbration tapes are the RI downlink and
downlist calibration tapes. If the IDSP MMDB calibration tape is
used, this deck setup must be modified to extract dowxnlink
calibrations from f£ile 2 and downlist calibprations from file 4.
This change affects only SELECT ruas 1 and 2.

Also input to this CYBER run string is the card deck {cards 2-3)
that is input to the program that builds the HNS1D data base. A
card with the characters END in columns 1 through 3 aust be
appended to this deck as a terminator card.

Each of the SELECT runs requires a set ¢f iead cards. 4 complete
description of the preparation of these cards can be found in
refergnce 6, section 4.4.3.

2.5.71.2 Qutput

The ocutput from the CYBER 74 -job string is the TYPE 2 and TYPE 3
lead card decks that are later used as input to the MODCONP.- 4
program BLDCDB. The formats of the TYPEY 2 and TYPE 3 lead cards
to BLDCDB are described in tables 2-VIIiI and 2-IX. A HODCCHMP &4
EQF card is punched after each of the TYPE 2 and TYPE 3 decks.

Listings are produced omn the standard output device to aid in
determining the vaiidity of the output deck.

2.5.1.3 ©Diagnostic Error Messages

"NUHBER TMS MEAS. ON CAL. TAPE EXCEEDS LIHIT OF XXXI¥X!

The number of measurements in file THSCAL exceeds the limit
causing a table overilow. This diagnostic causes the program
execution to abort and card deck will not be produced. Internal

progran tables must be expanded before these callnratlon tapes
can be processed.
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TABLE 2-VIIl.- BLDCDB TYPE 2 LEAD CARD

Field Card
no. columns Format Description
1 1-6 Ab CURVE IYPE
2 B i1 DEGREE OF CURVE F1T
3 9~20 ET12.6 Coefficient {a0)
q 21-32 E12.6 Coerficient {A1)
5 33-44 E12.6 Coefficient (A2)
6 45-56 E12.6 Coerficient {A3)
7 57-68 E12.6 Coefficient (A4}
8 69-80 B12.6 Coefficient ({A5)

TABLE 2—-I¥X.~ BLDCDB TYPE 2 LEAD CARD

Field Card

NCa colunns Format Description
1 1-10 210 MSID

2 11-12 A2 RATE

3 16~21 : s AB CURVE TYPE
4 26-35 ATD HSID

5 36-37 A2 RATE

6 4i-us As CURVE ZTYPE
7 51-60 A0 ¥SID

8 61-62 A2 RATE

9 66-71 AB CORVE TYPE
10 76~80 A5 SEQUEACE HUMBER

. {ascending})

ORIGINAL PAGE s
OF POOR QUALITY
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2.5.1.4 CYBER 74 Program File Definition

Programs UNIQCL and CURVET may be accessed with tae follovwing
attach cards:

ATTACH (UNICCL /UN=DRCO07,H=R}
ATTACH (CURVET /UN=DRCOO7,H=R)

It 1s suggested that these files pbe copied into the Data
Processing and Analysis library of absolute programs for
production use.

25.2 CDB HODCCHMP 4 Processing

This task on the TMS Host Computer utilizes the cards ocutput by
the CYBER 74 run string to construct the CDB on disk storage.
The CbB, which regquires 1 track of disk storage, is addressed as
logical file 23.

This program reads the TYPE 1 lead card and outputs this
information to the header record. The TYPE 1 lead card contains
80 alphanumeric characters of header information identifying this
unigue CDB. HNext the TYPE 2 cards are input with internal
progran tables being constructed of curve type versus index to
Jocation of actual coefficients in the CDB. Then the TYPE 3 lead
cards are input, matched with curve type, and a pointer toc the
coefficients is stored in the index portion of the CDB
corresponding to location in HMSID. JIf the curve type for a
particular MNSID is blank or not defined, the pointer to the
coefficients for this HSID is set to the curve wnere engineering
units equals counts {coefficlents = 0, 1.

This program assumes that standard calikrations or several
measurements use the sawe curve type. A maxinmum limit oxX 200
curve types is established to calibrate the 800 THS measurements.
411 THS measureuents must be calibrated by a polynomial curve fit
of the fifth degree or less. ) )

2.5.241 ZInput

The KODCOYP 4 program BLDCDB coenstructs 'the CDPB from an input
card deck. This card deck contains card types 1, 2, and 3. The
TYPE 1 lead card is a header card containieg up to 80 characters
of information used to identify this particular CDB. The
character string is written directly to the CDB logical file 23,
track 0, sector § {Header Record).

The TYPE 2 lead cards contain the calibration coefiicients for

each unigue curve type. Table 2-VIII defines the contents of the
TYPE 2 lead cards.
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The TYPE 3 lead card essentially assigns a particuldar curve type
t0o each TiHS measurement in the 451D data base. Table 2-IX
detfines the contents of the TYPE 3 lead cards.

2.5.2.2 oOutput

The output from program BLDCDE is the CDB written om disk logical
file 23. Track 0, sector 0 contains the header record used to
identify this particular CDB. The calibration information which
starts in Track 0, Sector 1 is detailed in figure 2-2. 0nly oaxae
Cbl* is stored on mass storaqge, whenever a new DB is built it
destroys the existing one. The existing CDB on disk storage
repains intact until program BLDCDB determines that the new CDB
being constructed during tuoils execution has been complelted with
no errors, then the new CDB is writtem fto disk and the previous
CDB destroyed.

This program outputs a listing on the standard output device that
tabulates the calibrations for each measurement. This listing
should be analyzed by tne THS Data Hanager and the SHD Data
Analysis Coordinator to ensure validity of the CDB.

2.5.2.3 Diagnostic Error Messages

A. 'BEEROR - CAIL. COEFFPICIENT CARDS EYCEED BUFFER LENGTH,
PREVIOUS CARD SXIPPED!

The program limits the numker of unigue curve types to 200.
PThis linit has been exceeded by the previously listed card
which is skipped, execution continues but pew CDB will not be
output to disk {previocous CDB still isntact).

b. YERRCGR — PREVIQUS CARD SKIFPPED!
An error has been detected on previous card., That card has
been skipped and run continaing with error flag set to
inhibit writting new CDB to disk.

Ca YPDIAGNOSTIC - SEQUENCE EBROR PREVIOUS CARD!
Sequence nuwmber not in ascending order, error switch set
inhibiting CRB from being ontput to disk. Processiny

continues with rest of deck.

d. 'DIAGNOSTIC — POINKTER OVERFLOW - MNEAS. NO XXXXXY¥XX CURVFE TYPE
XXXXXX RATE XX COUNT XXXX!

Limit of 60 medium or 740 low/high rate measurements has been

exceeded. This measurement is skipped, error swiich is set
to inhipit output of new CDB, then run coantinues.
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WORD

{32-bit)

1 {POINTER TO CALS. 15T MEAS. IN MSID POINTER TO CALS. 2ND MEAS. IN MSID
2 | POINTER TO CALS. 3RD MEAS. IN MSID POINTER TO CALS. 4TH MEAS. IN MSID
3 |POINTER TOQ CALS. 5TH MEAS. IN MSID POINTER TO CALS. 6TH MEAS. IN MSID
*

*

*

*

. .

400f{ POINTER TO CALS. 799TH ME2S. IN MSID | POINTER TO CALS 8COTH MEAS. IN MSID

401

1803

NUMBER COEFFICIENTS 1ST UNIQUE CURVE TYPE2 (INTEGER)

COEFFICIENT A(0) 1ST CURVE TYPE {FL. POINT)

COEFFICIENT A(l) 18T CURVE TYPE (FL. PQINT)

-

COEFFICIENT A({N) 1ST CURVE TYPE (FL. POINT)

NUMBER COEFFICIENTS 2ND UNIQUE CURVE TYPE (INTEGER)

COEFFICIENT A{0) 2ND CURVE TYPE (FL. POINT}

COEFFICIENT A(l) 2ND CURVE TYPE (FL. POINT)

COEFFICIENT A(N) 2WD CURVE TYPE (FL. POINT)

; y ORIGINAL PAGE 1S
: . OF POOR QUALITY

NUMBER COEFFICIENTS 200TH UNIQUE CURVE TYPE~ (INTEGER)

COEFFICIENT A(0) 200TH CURVE TYPE (FL. POINT)

COEFFICINET A(l) 200TH CURVE TYPE (FL. POINT)

COEFFICIENT A(N) 200TH CUGRVE TYPE (FL. POINT)

CALIBRATION FOR MEAS IN NUMBER COEF. = 2

MSID THAT HAVE HO CURVE COEFFICIENT A{0)

TYPE (SET ENGINEERING UNXTS = CQUNTS) COEFFICIENT & (1)

1
H|o

It

llﬁ-b%t integer pointer addressing calibration coefficients

for each wmeasurement in MSID. (Pointer to first curve type = 1)
2Each unique curve type encountered for 8-bit downlink and 10-bit
downlist temperature measurements on input calibration tapes in-
cluded in table.
3200¢unique curve types maximum, if less tables are contiguous and
last words in table not used.

Figure 2-2.- Calibration data base description.
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f.

g.

"DIAGNOSTIC - KO MATCH FOUND FOR CURVE TYPE XXXXXX
CALTBRATION SET TO EWGINEERING UNITS = COUNIS!

Curve type for a nmneasurement on card not in input deck of
curve type versus coefficients. Calibration set to
engineering units = counts (coeifficient = 0, 1). UDB wxill
still be written to disk at end of run.

YERRORS ENCOUNTERED DURING EXECUTICN — CAL. DB NOT HRITIER
DISC!

An error has occurred causing valiidity of CDB to be
questionable; therefore CDB not written to disk (LU23).
Previous CDB on disk still valid.

'NO ERROBS CAL. DB WRITTEN TO DISC — LU23!

New CDB constructed with no errors. Hew CDB overlays
previous CDB on disk Logical Unit 23.
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2.6 LOADING PREDICTED/PAST H1SSION DATA DASE

The loading of the Predicted and Past Mission data bases actually
consists of three separate tasks on the HODCOMP: (1) conversion
of predicted mission data from UNIVAC to HUDUOHWP codes, (2)
archiving of mission data to be used as a past mission data
(described in sec. 2.14), amnd ({3) actual loading of the data fronm
tape to the proper data base on disk. 7The predicted missicn data
is supplied by S#D.

All tapes used in this process should be error—-iree tapes. If
the UUIVAC tape is not error free, the conversion task will be
terninated. If the MCGDCOMP tapes are not error iree, data for
the records in error will be lost unless a backup error free tape
can pe found. Hultiple copies of the tapes should alsoc be
maintained. The tapes should be maintained in a file .near the
computer during a mission. -

2.6-.1 Conversion of Predicted Mission Data

The predicted mission data is generated by SHD in tiie format
specified by ICD ES34-3/78-277. The data is received on a nine-
track-tape written on USIVAC eguipment. Berfore it can be used on
TIAS, the tape must be converted from UNIVAC fieldata and
floating—point numbers to NODCOMP ASCIT and floating-point
nukbers. This functaion is accomplished by a batch job on the
MODCOHP. The job requires the.tape from the UNIVAC eguipment as
input. A tape in MODCLCOHP acceptable characters and aumbers is
output. All files on the input tape are processed until a double
EOF is encountered. This MODCOHP tape 1s used as input to
loading the predicted nmission data base.

2642 Input

The inputs to the predicted and past mission data bases are
tapes. The tapes contain a header record and data record (s} for
each rate data (low, medium, or high). The header record
contains mission ID, data ID informaticn, times to pe associated
with data, and parameter names Ttor all the parameters in the
file. The data records contain the data values in engineering
units in floating-point numbers. The time of a data value can be
deternined by. the start of data time in the header record and the
position of the data value in the data record. The data records
are in the same format as the data is stored on the disk.® The .
data records are in the same order as the parameter names in the
header record. If there is no valid data value for a specific
time then a f£ill pattern is in the data value. fThe low-rate file
contains one record per parameter. The sedium-rate file contains
two records per parameter. The nigh~rate file contains three
recoras per parameter. A doutle BOF or invalid information in
the header record terminates a tape.
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2.6.3 Qutpat

The output of this task is the Predicted or Past ndission data
base. The data base and file in that data basce is determined
from inforzation in the header record of each file. The
paramcter data record (s} are output to disk in the same order as
the parameter names appear in the MSID data vase. 1f a parameter
is in the header record but not in the MSIbD data base, then the
data record(s) for this parameter are skipped. If a parameter is
in the XSID data base but not in the header record, then the
data values in the data base are stored as f£ill patteru. I an
unrecoverable parity error is detected on a data record, then the
data values for the time interval that the record is supposed to
cover are stored as fill pattern. Global coumon is also updated
to reflect pertinzent information extracied from the last header
record on a tape. The high—-rate data pointer table in the WHSID
data base is also updated.

2.6.14 Infor@ational/Error Hessages

The following messages are output to the printer by the
conversion of predicted data task:

: O
a. 'EOF READING HEADER — TERMINATED' oﬁmﬂNAL PAGE s
. : R Quasmpy
This is the normal termination message since there is no
specification of the number of files on tape. Either the
first record on tape was an EOF or a double EOF was detected.

ba '*UNRECOVERABLE ERROR ON TAPE BREAD!

Unreadable header record on UNIVAC tape, task terminated.
The UNIVAC tape must be readable without error om the
MODCOMP. .

Ca 11NVALID RATE IN HEADER!

The data rate specified in the header record of the URIVAC
tape was not LOW, MED, or HIGH., Task is terminated.

d. YEOF SKIPPING TIHE WCRDS!

An ECF vas detected on the UNIVAC tape while skipping over
the time words of a file. Task is terminated. )

€ *EOF OR BAD READ ON INPUT?
An EOF or read error on a data record. The task is

terminated. The - -UNIVAC tape must be readable without error
on the MODCONP. '
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f. 'HO EOF AFTER XXXX RATE DATA!

Where XXXX = LOW, ¥ED, or HIGH. There is supposed to ke an
EQF after each data file on the UNIVAC tape. This condition
was not detected and the task is terminated.

Other informational messages are output to the printer after a
file has been successfully processed. IThese messages give
information from the header record of the file.

The following messages are output by the task that actually loads
the predicted or past mission duta bases using the dODCONP
acceptable tape as input. Parts of data bases oan disk bave

probably been destroyed when any message except I. is printed
unless the error occurrced on first record of tape.

d. YHEADER RECORD EFRROR ON TAPE - JOB TERUINATED!

EOF or read error detected on header record. Probably wrong
tape input or tape has been damaged.

b, *DATA PYPE OR RATE IN HEADER RCD INVALID!?

Vaiid read for header record but npot expected ipformation in
record. Probably wrong tape input.

c. ‘'UNRECOVERABLE ERROR ON TAPE READ!

Something has probably gone bad with the tape unit. Probably
will work om & different unit.

d. 'TOO MANY XXXX RATE PARAHETERS'

Where XXXX is 1L0%, HED, or HIGH. Limits are 740 low, 60
mediun, and 150 high.

E. 180 EOF AFTER AﬁL XXYXX RATE PARAMETERS!
Hhere ¥XXX is LOY, HED, or HIGH. No EQF wuas detected on
input tape after the specified number of parameter records
vas read from the f£ile. FPFrobably hardvare error or tape has
been destroyed.

f. 'HO FILES OUTPUT - CHECK INPUT TAPE®

Error was detected on input tape before any data was output
to disk.

g. Y2ZZZZ PARITY ERRCES IN XXXX RATE FILE!

Hhere %22Z2Z i1s numbker of parity errors detected on reads and
X¥XXX is LOd, MED, or H1GH. This messaye 1s output arter each
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file is loaded. The £fill pattera is inserted in the data
base for the parameter values where the record skould go.

Auy parity errors will probably be unacceptable so it will
probably be necessary to try the backup tape if there is one.

Other informational messages are also output to the printer after

a file has been successfully loaded. These messages give
information from the header record of the file.

GE IS
ORIGINAL PA
OF. POOR QUALITY
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2.7 INITIALTZATION OF TIHES AND CURRENT {1ISSiON DATA BASES

Before mission data c¢an be processed mission 1D and times for
processing data must be established. This information is input
by card. The current mission data base which consists of the
Data Directory and the Current #ission low/Medium Rate data bases
must also be initialized. Data flags indicating no data iotr
every time slot for every parameter are set i1n the low/medium
rate data pasé. ALl entries in the data directory are zZeroed and
conly mecessary data words are left in the data base.

This task must be executed prior to processing the first NIP CCI
for a specified start of data time. It is expected that this
task will be executed twice for a mission. The first time the
task i1is executed a start of accepting data time for processing
prelaurch data and expected launch time is anticlpated and the
second time the task is executed a start of accepting data time
for processing data after launch and actual launch time with
launch and start data time eqgual is anticipated.

fhe data manager must supply the computer operator with a card
containing the desired times and information to execute the task.

2.7.1 Input
The input to this task is a card. Differesnt fields on the card

specify options for the task and times for data processing. The
format of the card is as follows:
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Column " Description

1-8 Mission ID
aAn 8—~character mission 1D to be used on
all display formats.

11-12 Honth! to start accepting data
15-16 Day* to start accepting data
19-20 Yeart! to start accepring data
flast 2 digits cnly)
23~24 Hour! to start accepring data
27-28 flinutet! to start accepting data
31-32 Second! to start accepting data pRIGINAL PAGE IS
35-36 Month of launch? OF POOR QUALITY
33-40 Day of launchz2
43-44 Year of launch? {last 2 digits only}
4748 Hour of launch?
51-52 Hinute of launch2
55-5% Second of launch2
59-640 Current mission low/medium rate data base

initialization flag .
= N0 — Do not initialize data base to £ill patte
# NO — Initialize data base to £iil patters.
63-64 Current mission data directory initialization £1;
= §0 - Do not initialize data directory
# NO - Initialize data directory {destroy all
entries) .

i1pates and times must be in Greenwich Mean Time. All the
time fields are expected to be integers. Very limited
checking is done on the tipe Tields; tnerefore, the printer
output of these times should be verified.

2Launch time is actual 1lift—-off time if kmown. I% procéssing
prelaunnch data, then launch time will be an expected lift-off
time.

2.7.2 Qutput

The output of-this task is an updated mission ID, a start of
accepting data time, and laumnch time in the HSID data base. This
informatior is also inserted in the glokal common block. If
specified by option, the current mission low~ and medium-rate
data files are set to a £ill pattern on disk. This -means all
previous data in those riles are destroyed. If specified by the
other option, the -Pata Directory data base is set to all zeIpes
except tuwo words of a specitic track used by HiPP. Information
is also output to the printer specifying the task's interpre-
tation oif inforwation input by the lead card.

N3
1
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2.7.3 1Informational/Error Messages

The following- informational or error messagyes may be output by
the task to the printer. -

a. 'HO INPUT CARD OR HOWTH OR DAY TO START DATA INVALID!

The card read by the ftask was an EOF card, tne month was not
1 through 12, or the day was not 1 through 31 specified in
the start of accepting data time. No changes are made to any
data base.

b. tMONTH OCR DAY OF LIFT-OFF INVALID?
The month was not 1 through 12 or the day was not 7 through
31 as specified in the launch tire. No changes are made to
any data base.

Co 1J0OB COHPLETE?
Normal terminaticn message. The task has updated the ESID

data base and global commor. Tne low/medium and the Data
birectory data base have beer initialized if requested.

2-40



2.8 PROCESSING NIP/STCS DATA

Program NIPP is the task that assumes sole respohsibility of
interfacing the THS with the downlist/downtink flight data in a
near real-time mode. All required current mission fiight data is
input by this task £o the TMS wvia the disk working file. The
capability of this program includes: (1} lcading and extracting
time-~correlated T4S measurements from the NIP/SICS data tares,

{2) reloading into the disk working Tile internmedirate data tapes
for requested high-rate load ygroups, and {3) restoring to the
working file intermediate data tapes when regyuired by a disk ok
system anomaly. Each of these major functions 1s detailed in the
following sections.

Z2.8.1 NIP/STCS Tape Frocessiig

fhen a NIP/STCS CCT is received by the IMS for processing, this
function will be performed by program NIPP. This task is
initiated via the counsole typewriter by the following reguest:

FIPp UXIXXXXXXXX®, THS “YYYYYy#

where "XXXXXXXXXX is the 10-character ¥IP accession number, and
YYYYYY is the 6-character THS intermediate reel number.

This program retrieves all TINS5 measurements tfrom the NIP/SZIC5 CCT
for each data cycle and store these data plus timre on the disk
wyorking file.

The amount of data on each NIP/STCS CCT is described in the index
file (File 1) by CDS. WIPP utilizes the intformation in this file
to allocate the storage required in the disk working file to
store the data contained in the data file (File 2} oi this tape.
The CDS's in the index file are also used to comstruct the
temporary CDS (s) describing the THS data for this tape in the
Current Mission Data Directory data base. These CDS's describe
the continuoous data segments. Any of the following conditions
cause a nev CDS to be created:

4. Beginning of NIP/SICS tape
b. Data gap of over 30 seconds
C. Change in-0I format

d. Change in data source

e. Change in data input nmode

After the inpdex file (File 1) has been precessed and the
allocation of the disk working file has been perforued,
processing of the data file is initiated.

File 2 data records are input ard the 0I and GPC formats are

reconstructed for a conmplete data cycle {1 second of dataj). Then
by using the SIDB (sec. 2.%) the THS measurements arc extracted
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and inserted in the THS logical output record. The 145 logical
record contains time and tue 800 THS measurements an order
specified by the HMSID data base. The TS logical record is time
tayged with the time associated with the COL format for this data
cycle. When six logical T#S records are accumulated, they are
outpat to the working file. FThis procedure cohktinues until the
end of tape record is encountered.

Then the CDS's in the temporary file of the Curreat Hission Data
Directory data base are copied to the IES intermediate data tape
followed by the data records in the working ile.

This program terminates by typing 'END HIP! on the typewriter and
calling the THS overlay processor to load program LHU, which
updates the loy- and sedium-rate data bases.

2.8.1.17 Input

Input to this task is the KIP or tke STCS CCT's. Tuese tapes are
the same tapes that are used by the ITES on the CYBER 74 computer
for Snuttle data processing. The NIP data tapes are input to the
THS by GD5D. The format of the N1P data tape is-described in
reference 2.

The STCS data teapes are written by the STCS fron
downlink/downlist instrumentation tapes. The format of the STCS
"CCT is described in teference 3.

QR '
2.8.1.2 Output . OF %HSL'PAGE is
This prograr outpuots the TS5 data from the HIP/STCS CCT to the
working file. Output to the working file is tlocked to track
size buffers, each corptaining 6 seconds of T3S data. A THS
logical record is constructed for each data cycle on the input
HIP/STCS CCT. TEach logical record contains time and data values

for the 800 THS measurements.

This program outputs the THMS internal CBS's describing the data
that NIPP has just put in the working file. These CDS entries
are put in the temporary track {Track 7) of the Current HMission
Data Directory Pata Ease. This track is used as temporary
storage of CD3 enfries between the NIPP, the low/Hedium Rate
Update Proyran, and the directory update program. Also stored inm
this track of the Current Hission Data Directory Data Base is the
list of NIP/STCS tapes that are on-line in the working file.

A listing is produced on the output printer tabulating the
standard overhead and the OI CDS entries contained in the index
file of the NIP/STCS CCYT¥. The STDB sumnary described in section
2.4,.2 is output. The output listing on the priuter includes a
sunmary of the working file disk allocation and a NIP/STCS tape
processing sumnpary described in figure 2—-3. ZThe CDS entries
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described in figure 2-3 are the internal CDS's that may be
compressed to eliminate data gaps of less than 30 seconds.
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NI DATA THRE PROCEESING. OUIRUT SUMMARY

MISSTON IDEMTIFICATION NO. - 15
e DATE . THPE PROCESESED. . __ — 10/321/41978 TIME _{(HR:MN:-SCl= _ 5:18:32
NIFP CCT. ID. NUMBER - 9G4
MIP CCT ACCESS TN MUMKBER e CQ@EQQ(&DQ:‘?
TMS CCT. IDENTIFICATION NO, - X03185
——_ DISRK STORAGEL. —o. - . . . -
IMNTTIAL TRACK ADDREGS - a1t
. (NUMBER_TRACKUS..REQUIRE k- 218
CDS SUMMARY THIS TaPE:
TLITTIANL Ch& pMUMEBER - o
NUMBER CDS - 3
CDS  ND DG,  TRACK SECHOR FLT. ID. DATA FORMAT BFD START TIME TIME INTERVAL
MO BECORDS__ADDR ADLEC__ NO INR. CODE M0 BITE_ID DAYS. HR__ MM _SEC_______ {(SECONDS)
h 2 217 211 O 15 50 129 o - 185 123 13 12 217
= i Thh 47 7z 15 50 T2 O 185 13 P 1 TdA
= 11 309 P74 0 15 50 129 0 185 13 39 4é elol-
BCDS = 2 _LCDRS= A1 MNDE OO H NDBTLOC PTR= B
WORKING FILE TAPE WRITTENM - 1294 RECORDS
— END_NIPP
5 o C .
J
2%
i @
3Z
SE
_ v

Figure 2-3.- NIP/STCS tape summary.
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2.8.1.3 Diagnostic Error Hessages
*TASK NOT lNITIALIZEﬁ, RELOAD TASK!

Operator in lcading this task via typewriter d4id noit type in NIP
accession nunber, reload task KIP "XXXXXXXXXXT, THS "XXXIXXw,

YNIP KCCESSION NO. NOT VALID, CTORRECT AND RELOAD TASK?

Accession number input via typewriter is invalid, correct and
reload. ’

*TM¥S TAPE NO. HOT VALID, CORRECT AND RELOAD TASK!

Intermediate tape number input via typewriter invalid, correct
and reload.

PNIP INPUT TAPE BPARITY ERBCOR — RECORD RNUJBER XXXXXX RECORD
SKIPPED?

Record XXXXXX unreadable, tTecord is skipped and job continues.

YHIP IWPUT TAPE PARITY ERROR — RECORD NUMBER XXXXXX FATAL -ERROR
JOB TERMINATED?

Status returned to program by tape driver indicates fatal tape
error. BRetry job with NIP/STCS tape on another tape drive.-

tERROR — CDS ENIRY TABLE OVEBRFLOW — DATA FILE ENTRYs = XXXXXX
IRDEX FILE ENIRYS = XYXYX¥¢

4 serious error exists with NIP/STCS ilnput tape. The number of
CDS's constructed frou data file exceeds number in index file..

VEEROR — 0I FHT DATA FILE = YXXXXX OI FMT INDEI FPILE XIYXXX?

CDS nuzber discrepancy, data file does not agree with index file,
terninates run. JInvestigate NIP/STCS tape for possible error.

*ERROR ~ BYTE SEQUENCE — FIRST BYTE = XXXXXX LAST SEGMENT FIRST
BYTE = XXXXXX NC. BYTES = XYXXIX!

A discrepancy has occurred in the byte counters used to build the
data scqment.’ Run continues but this data cycle is skipped.

'ERROR — FORMNAT NO. — XXXXXX HOT ONW STDE - (HUST BE SKIPPEL}!
Format number XXXXXX is contained on data tape but support table

information not im STDB. Run contindes but this format will be
skipped.
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*ERROR ~ TRACKS REQUIRED = XXXXXX TRACKS RESERVED = HIXXXX!

The amount of data in the data file exceeded Space reserved when
conputed from index file. ¥IP tape error encountered and the job
aborted.

YERROR EXIT HIPPRT
Task has aborted, the condition of the data bases will be exactly

like they were wvhen job started, except some space in working
file may have been taken off-line.

THO. HINDOWS (FORMATS) TEXCEEDS 5 FOR DATIA CICLE XXXXXX?
There were more than five GPC formats on the EIP/STCS CCT for

this data cycle. The sixth format will be skipped and job
continues.

*PARITY ERROR - FILE 1, REC XXX NO. TRYS XX!

Index file cannot be read and job aborts. Try tape on another
drive. If this condition persists reguest remake of NIP/SICS

tape.
tABORYT NO. CDS ON NIPF TAPE = XXXXit

The limit is 200. Too many OI CDS's on ¥NIP tape, segmant
NIP/STCS tape.

VPROGRAH LHUP HUST BE EXECUTED PRIOR IC NIPP?

The Low/Mediun Rate Update Program, LMOP, must be run to process
last decoamutation run before mext run is made. Run LHUP as a
batch job or use job sequence to be followed to restore from last
disk save.

2.8.2 .Reload for High—RBate Data

#then the user reguests high-rate data plots from data no louger
on—line in the working file,. it necessitates reloading of the IHS
intermediate tape{s). Program LOAD requests the operator to load
a specific intermediate tape by tape nurmber and then execute
program LDH. This program is initiated from console by typing
tLDd XXXXIXX* after tape is mounted. | This program reloads the
intermediate tape into the working file and updates the current
mission data base to reflect this condition.

Program LDH terminates executiop by typing 'END LDHR® on the

console typewriter and calling THEXIT to cue the IMS executive
that tape number XXXXXX has Leen loaded.
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2.8.2.1 Input

Input to LDH is the TMS interwediate tape tuat is output when the
NIP/SICS CCT was processed. 7The format of this tape is described
in section 2.8.1.

The data contained on the intermediate tape is copied into the
working file and the current mission data vase is updated to
indicate this action., If the working file was £ull when this
request was input, other data previously stored ian the working
file is automatically taken off-line to make space available for
this reguest.

Also output by this task will be a formatted report om the
printer briefly describing the input tape, its contents, and
CDSt's in the current mission data base for this tape. Figure 2-3
is an example of this report.

Z2.8.2.3 Diagnostic Error lessages

tFATAL PARITY ERRCGR - REC. = XXXX PILE XXV

The status from the tape driver indicates a fatal error on input
tape. Mount tape on another drive, if.condition persists the
final recourse is reruaning NIP/STCS tape.

'REC. COUNT EXCEEDS LIMIT - NO. REC = XXEX LIHIT = XXXX?

Record count on intermediate tape exceeds limit established in
CbS. Fatal error program aiorts, check input tape.

*CDS ERROR — NDB {XYX) = AXXX HCDST ({XXX) = LXXX?

Fatal error, the CDS on tape does not agree with the current
mission data base, call programmer.

TTASK NOT INITIALIZED, RELGCAD ¥ASK!

éperator‘did not type in tape number to be loaded; retype load
reguest for task LDH, IHS PXXXXYX!'! or RES, TS TYXXXXi?

2.8.3 Restore Intermediate Data

In case of a system or disk anomaly when the system data bases
are destroyed, the capability of recoveriny is included in the
T¥S. Program RIODR {sec. 2.12) reloads the data bases that were
saved by the last data base save (sec. 2Z.1T11}. RLOD modifies the
current mission data basé pointers to indicate that no data is
on—~tine in the working file. Then program RES is initiated via
the console typewriter along with the intermediate tape number to
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be restored to the disk working file. RES reloads the specified
tape into the working file and builds CDS records in the
temporary portion of the current mission data base.

Program RES termipates executioan by typing 'YEND RESTOREf on the
console typewriter and calling TMLDOV to overlay RES with the
low~ and medium-rate update program LHMi.

Program RES should be executed again and again until all
intermediate tapes decommutated by NIPP since the last data base
save have been restored to the worxing file. The intermediate
tapes must be reloaded in the order they were decomnutated. If
an intermediate tapre is lost or unreadatble, tnhe data must te
deconmutated again from the HIP/STCS CCT before the remaining
intermediate tapes to Dbe Testored can be processed into the
working file.

2.8.3.1 1Inpat

Input to RES is the THS intermediate tape that is output when the
RIP/STCS CCT was processed. The format of this tape is described
in section 2.8.1.

2.8.3.2 Output

The data contained on the intermediate-tape is copied into the
working file and the current pission data base is updated to
indicate this action. If the working file was full when the
reguest- vas input, the data previously stored in the workiang file
had to be Temoved or taken off-line to make space available for
this reguest.

Cutput by this task will be a formaitted report on the printer
briefly describing the input tape, its contents, and CDSfs in the
current mission data base for tiis tape.

2.8.3.3 Diagnostic Error Hessages

The diagnostic error messayes for RES are the same as those
listed in section 2.8.2.3 for LDH.
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2.9 UPDATING LOW/HEDIUN RATE DATA AHD DBATA DIRECTORY

Updating the.low/medium rate data consists of computing the times
to select the data for the different rates, selecting the data
values based on status and within tolerance of the computed
times, caliprating the selectea data values, and updating the
data base. The NBIPP task overlays the low/miedium rate update
task and it in turn overlays the data directory upaate task. The
entries to the data directory are added as they are received but
entTy number and times are extracted and a tabie of times, sorted
chronologically by entry start time, is also maantained in the
data directory data base.

These tasks are not stand—alone tasks and can be executed only by
a NIPP task.

2.9.1 Input ORIGINAL PAGE IS

. OF POOR QUALITY
The input to these tasks are the output of the NIPP task and the
Current HMission Low/Hedium kate data base, tae data directory,
and the CDB. The new data extracted frcm the NIP CCT is assumed
to be in the working file of the disk and the new data directory
entries on the temporary storage track of the bata Directory data
base. No computer operator functions are required for these
tasks and no cards are read.

2.9.2 Processing

Since the input data to the low/medium vate update task is at one
sarple/sec, the data must e filtered to the desired rate. The
lou—-rate data is filtered to 1 sample every 10 ninutes and the
medium rate is filtered to 1 sample every 2 minutes. The
conputed times to select data values are at start of accepting
data time and every 2 or 10 minutes frop then up to a limit of
179 nours for a mission. The data values for a couputed time are
selected from a data cycle within a specified tolerance of the
computed time. The tolerance for the low-rate data is plus Or
micus 7 minute and for the medium-rate data the tolerance is plus
or minus 15 seconds. A conplete data cycle is defined as a data
cycle vhen all minor frames that were used to make up the data
cycle were acceptable by the NIP. An incoaplete data cycle is
defined as a data cycle when at least one ninor rfrane of the data
cycle was not acceptable by the NIP. If complete data cycles are
found within the specified tolerance of the computed time, then
data is extracted from the data cycle nearest the computed time.
If no conmplete data cycle is found within the specified
tolerance, then data is extracted from the incouplete data cycle
nearest the computed time but within the specified tolerance. If
no complete or incomplete data cycle is found within the
specified tolerance of the computed time, then no data is
extracted for that computed time. The data extracted for the



computed times is calitrated and stored in the data base based on
time.

In the data directory the nev entries are added to the ones
already in the data base. Start times, entry number, and tine
interval are extracted from the new entries and sorted by start
time with all previous entries and the sorted file oi the data
directory is updated.

2.9.3 Output
The output of this task is an updated Current Mission low/Fedium
Rate data base and an updated datea directory. The data in the

low/medium rate data base is calibrated and in floating point.

2.9.4 Informational /Error Hessages

One of the following messages is output to the priater upon
conpletion of the low/uwedium rate update task:

a- 'LOW/HEDIUN RATE FILES UPDATED?
The low/medium rate data base on disk has been updated.

b. THO LOW/MEDIUM DAIA TO UPDATE?!
Wo data was found within the specified limits of the computed
times for low/medium rate data -or data wvas out-of-mission
range.

Ca STGO MAWNY PIGEQON HOLES IN a CDS!
Hore than 500 medium-rate or 100 low-rate times were computed
to store data from a KIP tape. The computed points are

updated and the processing is terminated.

The following messages may be output by the data directory update
task:

D 'DATA DIREBCTORY UPLATED!?
Normal termination of task.
b. 'YDATA DIRECTORY FULL!
In the process of updating the data directory, the limits of

the data base was exceeded. There is a limit of 1343 entries
in this data base. Ho more CCT's can be processed.
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d.

fa

YTOO HANY NEW ENTRIES = XIXX M¥AX OF 200!

Where XXXX is the numrber of new entries £rom the NLPP task.
Task is terminated without updating data directory. This
wegsage should never occur without haraware tailure since the
NIPP task also checks this limit. :

‘REPEATED ENTEY WUMBERS - DATA DIRECTORY NQT UPDATED!®

HIPP task put redundant entries numkers in teuwporary storage
track or hardware failure. Entry numbers npust be unique.
Call progranmmer Lor analysis.

fHQ., NEY¥ ENTRIES = ¥ PROGRAM TERHINWATES!

Where ¥ is the number of new entries. The number of new
entries received from HNIPP task was either pegative or zero.
The task nust bave been activated without the NIPP task
getting activated.

"DISCONTINUITY BEFORE NEW ENTRIES — NOT UPDATED!
The first new entry number is not egual to the last entry

aumber plus the one received from the HIPP task. Possible
disk or machinpe problen.

ORIGINAL PAGE 8

OF POOR QUAL\TY
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2.10 UPDATING CURRENT MISSIOW HIGH-RATE BASES

Updating the Current dission High~Rate data base is an inter-
gctive task activated only from a terminal. Eaca termipal is
assigned a £ile of 20 tracks in the data base and only that
terminal can access that file.

The terminal user reguests a load group and a time interval. The
task extracts the lcad group information from £he High—-Eate Lload
Groups data base. The CbhS's coveriung the desired time interval
are eXtracted from the data directory. I tune data for a
selected CDS are in the workiong file, the desired data is
extracted and maintained im a puffer in memory Ly parameter. 1If
the data for any selected CDS is not in the working file, the
data already extracted is output to the terminal's private high-
rate file. The THS intermediate tape containing the CDS is
requested to be loaded to the working file by program LDH and the
task exits with a 'waliting an event' state. Oance the data is
loaded in the working file, the THS monitor reactivates the task.
Upon reactivation the task reads the data output to the
terminal's private file. The data is extracted from the CDBS's
added to the working file by LDH. After the data is extracted
for all CDS's, the CDB is input, all data values are calikrated
and ountput to the€ terminall!s private flle by parawneter. If no
data is found for a tipme sloi, the 'no data Elag! is inserted in
that slot., If redundant data is found for a tlme slot, the last
value extracted will be in that slot.

2.10.1 Input

The input to this task is. a command ¥Fropr the user at the
terminal. keference 1 contains imstructions for the comnand.

The data base information is input from the folloving data bases:
da. High-Rate load Groups

b. Pata Directory

c. Horking Pile

d. Terminal's private file {only if data has to be restored to
working file)

e. Calibrationm
The mission launch time 1s taken from global coamon. It is

necessary since a mission elapsed time from launch is input by
the user.
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2.10.2 Qutput

The outpat of this task is the calibrated data ror the desired
load group for the requested time interval to tge terminal's
private file. There is a maximum of 20 parameters per load group
aid a gaxiwum time interval of 30 minutes. 2The data output is at
one samples/sec and sorted by parameter. If no valid data is
found for a time slot for a parameter that siot will be a £i11
pattetn.

2.10.3 Informational/Frror lMessades

The following message may -be output at the console {Silent 700)
during execution of the tasks

*A%NMOUNT TAPE A THEN INITIATE PROGRAM LDH¥*x1

Where A is the THS interwmediate tape namber extracted from
tne CDS entry in the data directory. <Tne computer operator
should mount the requested tape and then execute the
requested progran.

The folloving messages may be output at the printer during
execution of the task:

4. 'YERTRY ¥ FOUND WHERE Y SHCOULD B®E!

Where X and Y are entry numbers in the data directory. Entry
nunber and position in the data directory must agree. Data
for entry Y is ignored and the task continues. Sowmething has
happened to the data directory and will probably have %o be
corrected wmith a reload. .

b *X TRACKS ASSIGHED TO FILE Y HUST BE AT LEAST 20 TRACKS
ASSIGNED!

#here ¥ is the number of the track assigned to file Y in the
mopitor. Each graphics terminal must have a disk file
assigned with a minimum of 20 tracks.

Ce 'YIHVALID RE-QUE OF ¥HIS TASK - LOD!?

Something has probably gone wrong with the computer or
menitor. Certain information is expected in the terminal's
private file upon a monitor re-que after an execution of
program LDH. The information in the private file is not as
expected. Task terminates.

L
ORIGINA QUALTTY

OF
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The following messages may be output to the printer and to the
user's terminal during execution of the task:

Qe

£.

PA&%FLOAD GROUP X LOADED k%7

where X is the high-rate . load group number. Hormal
termination message and data is ready for display.

1T7IME INTERVAL REQUESTEL GREATER THAN 30 HINUTES?

The time interval regquested by the user was greater than 30
ninutesa

FINVALID LOAD GROUP NO. 1 THROUGH 99 VALID?

The load group number reguested by the user was not 1 through
99. "o

VLOAD GROUP X HOT DEFIHED?

Hhere X is the high-rate load group number reguested by the
user., That high-rate load group has not been defined in the
high-rate load group data base.

NG DATA FOUND HIIHIH BEQUEsTED INTERVAL?

No entries were found in the data directory covering any of
the requested time interval by the user.

VINVALID TERMINAL REQUESTED — LOD?

The wvalid terminal numbers are 1 through 8. The terminal
identification received by the task was not 1 through 8.

ORIGINAL PAGE iS
Og POOR OUIAY iz
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2.11 SAVING OF DYNAMIC DATA BASES

Periodically during a mission (recommended at least every 8
hours) certain data bases should be saved on tape to guard
against systenm failure. The Lisplay Formats, Data Directory, arnd
Curecent Mission Low/Hedium Rate data bases are being updated
continually during the mission. It would be prohibitive to go
back and build these data tases from the original input data.
Some other data bases are saved for convenience. The computer
time required is minimal and it would be easier to reload the
data pases from this tape instead oi execution of the task that
built the data base. .

Error—free tapes {certified tapes with Zzero errors) should ke
used for this task since it may be necessary to use this tape to
restore the data bases after a system failure or a
reconfiguration. The following is a cross-refersnce of the tape
file, -disk file, and data base:

JTape file - Disgk file bata base

“““““ B ORIGINAL PAGE s
1 21 ST D OF POOR QUALIYY .
2 22 High—-Rate Load Groups .
3 23 Calibration
4 24 Support Table
5 25 Display Formats
6 30 pata Directory
7 33 Current Mission Medium—-Rate Data
8 36 Current Hission Low—Rate Data

2-11.1 Input

The input to thkis task are data bases already on the disk. HNo
lead cards or computer operator inputs are required 'except the
operator must specify the tape unit the data is to be written to.
The following data bases are input and should not be in tkhe
process of being updated at the time:

d. H5ID
b. SIDB
Ce. CDB

de High-Rate Load Groups

eé. Display Formats?!

f. Data Directory

g. Current Mission Low/Medium Rate

1If changes are being made at a user terminal to a display

format when the data base is read, those changes will not
be on the output tape.
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2.11.2 Qutput

The output of this task is a tape containing a header record and
track size data records for all data in each data base. Each
data basc is contained. in a separate tape f£ile and the logical
file number on disk the uata came from is an the header record.
The Current Mission Low/Mediun rate data base is written to two
files on the tape with the low-rate data in one file and the
nedium—rate data in the other.

2.11.3 Informational/Error Hessage

Only one message is output at the console {Silent 700) by this
task upon its completion. Any tape prokilems are handled by the
systewm monitor but only the best tapes should be used as this
tape may have to be used to restore the data bases.

*FILES 21 THRU 25 AND FILES 30, 33 £ 36 COPIED TO TAPE!

Normal termination message where the file numbers are the
disk file numbers.



2.12 RELOADING OF DYNAMIC DATA BASES

Reloading of these data bases will only be necessary in case of a
systew failure or reconfiguration. The system failure may be a
hardware failure in the computer or on the disx; a software
failure of the monitor, one of the errors aetected in the data
directory update task; or a software problem not detected during
testing. The latest tape saved by the task defined in sectiorn
2.1V should be used as input. If errors are detected in certain
files of that tape, then you may have to revert to a previously
saved tape. All other tasks should be suspended during this
operation. .

2:12.1 Input

The input to this task is the tape output by the task defined in
section 2.71. The computer operator is requested to specify the
tape unit the tape is on. No other operator or card input is
required. All other intormaticn necessary to restore the data to
disk is in the header record of each filea

2.12.2 gQutiput
The output of this taskx is the restoration of the data bases to

the status they were when tke tape vas made by the task defined
- in section 2.71. The following data bases are restored:

a. HNSID

b. S¥DB

c. CDB ) _ I
d. High—-Rate Load Groups. LRIGIAL ?BQLNY
e. Display Formats of POOR Q

. Data Directory

g. Current Mission Low/Hediunm Rate

All data bases are just a copy from tape to disk except the Data
Directory data base., 1Ian this data base the address of the data
in tae working file is cleared since the working file is not
restored., After this task the data directory entries iadicate
that no data is in the working file.

2.12.3 Informational/Error Hessages

One or more of the following messages may be output at the
console (Silent 7Q0) during execution of the task:

-8 '1st RECORD OF TAPE EOF - MUST BE WERONG TAPE!

The first record read from tape was an EOF. ‘Must be wrong
tape or tape unit problsem.
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'DEVICE ERBOR ON INPUT TAEFE -~ CHECK UONIT - RESTART JoDY
A device error was detected on tape unit.
'DISC FILE HO. XN HEADER RCD INVALID - TAPE FILE X!

Yhere X is the tape file number of the invalid disk file
number., Hust be bad input tape or hardvare failure. The
specified tape file is skipped and the corresponding disk
file remains intact. )

'EQOF BEFORE ALL LATA - TAPE FILE X!

ghere X is tape file number with not enough data. Hust be
bad -input tape or hardvare failure. The program continues
with next file bunt the specified file is probabiy in error on
disk. MHessage e.) or i.) will also be printed dependent ou
file at end of rum to denote necessary action.

YERROR IN A DYNAAIC DATA FILE - HUST REVERT 70 A PREVICUS
SAVE TAPE?

Tape error was detected in the data directory file or the
current mission low/medium rate data files. Hust revert to
the previously saved tape since no error should be allowed in
these files.

'NQ EOF ATTER EXPECTED NO. RCDS — FILE X7

¥here ¥ is the tape file number., MNist be bad input tape or
hardwvare failure. The program copies expected nunber of
records to disk, advances past a file mark, and continues
with next file. )

'PARITY ERBOR IN HEADEER RCD — TAPE IILES X, T, Zaws'

Yhere X, Y, and %2 are the tape file pumbers that a parity
error was detected. Not considered a fatal error since the
order of the f£iles on tape is known by the progran.

YPARITY ERROR 1IN DATA RCDS — TAPE FILES X, ¥, Z...t

Rhere X, Y, and Z are the tape file numbers that parity
errors were detected in data records., The data base

-contained in that file must pe reloaded from another source.

'DISC FILE X MUST BE HEELOADED FROH THE LAST PROGRAY LOAD, LUE
0 ERROR ON READING TAPE!

Where X is the disk file number that was being loaded wuhen
the error occurred. See section 2.11 for a cross—reference
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of disk file and data base. Also see specific section for
denoted data hases.

'TAPE RESTORE COMPLETE - CHECK FOR ERRUGR HMESSAGES ABOVE!

Normal termination, but must check for any previous messages
to see if other action is required.

'LAST ENTRY OF DATA DIRECTORY FOLLOWS?

Information from the last expanded CDS is printed following
the message.
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2.13 SL1DING OF CURRENT MISSION LOW/MEDIUH RATE DATE

I£ for any reason the nission goes beyond 7 days, 11 hours, and
10 minutes, the wediuwm-rate data file kas no positions to store
data. For this reason this task was developed to remove the
oldest data from the current mission low— and umedium-rate files,
move the remaining data, and store fill patterns at the end of
the files to account for the number of hours the data was slid.
The start of data time in the HSID data base and ia global conrkon
is incremented the number of hours the data is slid. Hopefully
this task will never have to be executed. 1f it does have to ke
executed, decisions will have to, be made about archiving data to
be used as past mission data.

2.13.1 Input

The input to this task is a lead card specifying the number of
hours.to slide the Current Mission Low/Medium Rate data. Also
input from the disk by the task is the Currént #Hission Low/Nedium
Rate data base and the start of accepting data time from the HSID
data base. The format of the lead card follows:

Column Description
3-4 Number of integral hours to slide tkhe
data. The number must be a positive
integer.

2-13.2 ogutput

The output of this task is an adjusted Current Hission Low/Medium
Bate data base. The oldest data in time is rTemoved from the data
base. Fill pattern is stored at the eund of the data base for the
nuiber of hours the data was slid. The start of acceptiang data
time in the MSID data base and in global common is adjusted for
the number of hours the data is slid.

2.13.3 Informational/Error Messages

The following nessages may be output to the printer by the task
under the described condition: '

4. . "§0 LEAD CARD - NC. HOUERS TG SLIDE COL, 3-4¢
An EOF was detected uhére the lead card should be. The task
must have a lead card. No changes have been made to any data
base.

b. "NO. HOURS T0 SLIDE INVALID - 1 THRQUGH 84 VALID!?
The pumber of hours to slide the data was negative, zZero, or

greater than 84. The number must be a positive integer;
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therefore, the start of data time will always be later. If
it is desired to slide the data more than 84 hours, the task
will have to be executed more than once. No changes have

~ been made to any data base.

Cu TL.OW AND MEDIUM RATE DATA SLID X HOURS®
¥nere ¥ 1s the nuwsber of hours the data was slid. It should
equal the lead card iaput. This is normal termimation

message whep task i1s complete.

The new start of accepting data is also printed and should be
veritfied.

ORIGINAL PAGE 15
T AT pOaR QUALITY



2.14 ARCHIVING OF KISSION DATA

At the end of each mission it is necessary to archive certain
data acquired during the mission for use as past wission data
during future missions. The data values arcaived .are in
engineering units. The data archived is the Current Kission
Low/Hedium Rate data base amd up to 2 hours of high—rate data.
The high—-rate data consists of up to 150 parameters and not over
12 time segients of 10 minutes each., If a tine segment over 10
minutes is desired, then a scgment for each 10 minute interval or
pertion thereof is reguired.

The data is written to tape and éhould ke held in perwmauent

» Storage until released by the SiD. Hultiple copies of the tape

should be maintained since it would be very difficult to
regenerate the data on the tape. The tape 1s in a format
acceptable by the loading predicted/past mission data base task.

2.14.17 Inpnt

The input to this task is a card deck and data bases with all
desired data already on disk. There are three different type
cards reguired as input but only the first card is reguired if
only the current mission low/mediul rate data is to be archived
on that specific computer run. The format of the imnput cards is
as follous:

ORIGINAL PAGE 1S

Card
Card. column Description OF POOR QUALITY
1 -4 - Data base rate to archive
If = LCH or HKED - Archive current
pission low/medium rate data
Lase. lLeft-justify parameter
in field. .
If = HIGH -~ Archive high-rate-.data
onlya.
5-8 Next data to archive

If = HIGH - Archive high—-rate data
after low/mediuuw rate data has
keen archived.

Card 1 is required.

i .
Cards 2, 3, and 4 are necessary for archiving high-rate data.
Times aust be in a mission—~elapsed time from the start of data
time in the HMSID data bhase.



6
pRGE
| OB\G&‘S% QUL

Card
Card colunn Description
2 -4 1-4 llour to start archival oif 1Ist segment
5-8 Ninute to start archival of 1st segpent
9-12 Second to start archival of 1st segment
13-16 Tiwe interval for 1st segment - (ainutes)
\
17-20 Hour to start archival of 2nd segment
21-24 Minute to start archival of 2nd segment
25-28 Second to start archival of 2nd segnent
29-32 Time interval for 2nd segament {minutes)
33-36 Hour to start archival of 3rd segment
37-40 Minute to start archival of 3rd segment
31-44 Second to start archival of 3rd segment
45-48 Time interval for -3rd segment {minutes)
48-52 Hour to start archival of #th segment
53-56 Minute to start arcaival of 4tk Segment
57-60 Second to start archival of #4th segment
61—-64 Time dpterval for 4th segment (ninutes)

Cards 3 and 4 are the same format except archival time is for
segmnents 5 through 12. These 3 cards are required although there
nay not be 12 segments due to the time interval for sonme of tae
‘Sequents.

Cards 5 through X are necezsary for archiving high-rate data.-
The paraneter names must be tae Same as in tae HSID data base.

4

Card
Card column Description
5-¥N -8 ’ Parareter name of 1st parameter to
archive
26~33 Parameter name:of 2ad parameter to
archive
51-58 Parameter name c¢f 3rd parameter to
archive
76-80 + Card4d sequencse number

Cards & througn N are same format as card 5 except they contain
paraneter names for the 4tk through 150th parameters to archive.

If a field {parameter name) is left blank, that position is not

counted as one of the 150 parameters, Card sSequence pulber is
not checked but printed, if an error is detected in the card.
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An kEOF card anytime aiter card 5 will terminate the number of
paraacters to ke archived.

All the desired data 1s assumed to bhe in the respective data
puses upon execution of this task. The following data Lkases are
required for archival of tke low/medium rate data:

a. HS1ID
b. Data Directory
Ca. Current mission low/medium rate

. The data bases required for archival oi the high-rate data are
the followving:

4. HSID

b. Data Directory
C- CDB

d. Horking File

e. Predicted nmission high-rate used as a scratca ile in
processing

f. Past nission high-rate used as a scratch file in processing

The predicted and past mission high-rate data base are written to
and read from in processing the high—-rate data; therefore, these
data bases will be destroyed. The data for all desired CDS's
muskt be in the working file Leiore the task is bejusn.

2.14,2 Processing

The high-rate data reguires a certain amount of processing Lefore
the data is archived but the low/medium rate data is just a copy
from disk to tape. The basic processing requaired in the nigh-
rate data is to: {1} select Jdata for only the desired
paraneters, {2) select data for only the desired times, {3) sort
the data by paraneter, and (4) calibrate data for e«ach paramneter
witn 1ts calibration coeificients. Data values are irom a data
cycle based on start of data time in the HSID data base and the
data cycle time. 1f no valid data value is found rfor a specific
time within a desired seyheut for any parameter, the value for
that siot will be a f£ill pattern. 2 wvalid data value is one that
Was in a minor frame acceptable by the NIP. Redundant data
values for a time siot are overstored. OUnly the last valid data
value based on start times in a CDS are saved.
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2-14.3 Qutput

The output of:- this task is a tape containiny four files of data
if low/medium and high-rate data are archived. EBach tape file
contains a header record and multiple data records. The tape
file description of data records is as followus:

File FaXxe. no. No. 32-Fkit
0o. record words/record Description
1 7 2688 Data Directory data base
2 740 1344 . Low—rate data
3 120 2688 Mediun-rate data
4 450 2688 High—rate data

The header record contains mission ID informatioan from the HSID
data base and tape file iD. For the low— and medium-rate data
files, the record also contains the parameter sames for the data
contained within that file from the KSIL data base. For the
high-rate data file, the record contains the parameter names
input and the requested time intervals in integer seconds.

The Data Directory data base is not output if only high-rate data
is processed.

Only error—free tapes should be used for output ia this task
because the tape will be regquired in future amissions as input.

2. 18,4 Informational/Errox Hessages

The following informational or error messages may be output to
the pripnter during execution of the task:

ORJGINAL PAGE 18
. 'NO LEAD CARD - MUST HAVE OWE!
: . QWOOR QUALITY

An EOF was detected where the first lead card’ sgiuld be or
the data base rate to archive is inpvalid. Y

b. *LOW AND HEDIUH RATE DATA ARCHIVED!

The first three files cf the output tape“have been written.
NBormal termination if no high~rate data to be -arcaived.

C. 'EOF READING HIGH-RATE TIMNE INTERVALS!

An EOF was detected before three timé cards for archival of
high-rate data — task terminated.

da YTO0 MANY TIME INTERVALS CR TQO MUCH Tippt
The time intervals requested coumpute to too many 10-minute

intervals — task terminated.
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f.

9-

h.

k.

TTO0 MANY MEASUREMENES!

More than- 150 parameter names were read berfore an EOF
detected - task terminated.

*NHEASUREMENT X HOI FOURD — SEQ Y!
where X equals parameter name and Y equals card segquence
purbher, The parameter name vas not found in the XSID data

base. The remainder of the input deck wili be searched for
@LIOFa

*ABOVE MEASURENMENTS ¥0T FOUND - JOB TERMINATED?

At least one parameter name vas not found in -the H5ID data

base. "The parameter name (s) and card sequence number {s) have
already been printed —. task terminated.

"NO DATA FOUND ONLINE FOR A INTERVAL — TERHAINATED?

¥o data was found in the working file for one of the time
intervals requested; therefore, task terminated. All the
data desired for high—rate archival must be in the working
file before the task is started. Every requested interval
must have some data. ’

P00 HANY CDS?'S FOR INTERVAL - CALL PROGRAHHAER!?
More than 25 CDS's were found with data in the working file
for a 10-wminute data segment. This is a prograa limitation
and reguires a program change, if the Gata must-be processed.
The task is terminated.
ICDS'S HOT IN WORKING FILE THEREFORﬁ HOT TSED

Cps GHT INTV TAPE!

This is a list of the CDS's in the data directory but the
data was not in the working file for each 10-minnte interval

.0f reguested data. Not a fatal error put the task will nave

to be rerun if tue data should have been in the working file.
'Y HIGH RATE PARAMETERS ARCHIVED'!
Where ¥ eguals the number of parameters, A count of the

numpers of high—rate parameters archived. Normal termination
after the high-rate data has been written to tape.
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2.15 DUMPING OF TAPE OR DISK DATA

During program checkout it often became necessary to dunp
inforaation from tape or disk to verify data and format. Two
prograns were developed for this task. One program TAPD dumps
data from tape and the other program DSKD dumps data from disk.
The programs are quite flexible; therefore, lead cards are
required as input. The prograams will probably be useful during a
nission, if it becomes necessary to verify parts oi a data base.

2.15.,1 Input

These programs require a lead card for each tape or disk file
that data is required. lHore than one lead card may be reguired
per £file if different data output formats are reguaired or
different parts of a record required. 1A record froa the disk is
considered a track. .

e
The format of the card required for dumping tape is as follows:

v

Card

s s -pgE 16
COlurn Description OR‘G‘N%‘R Z%}ALFW
2-5 . File number to fprocess ng PO
7-10 Record number of file to begin if not
1st record
12-15 ford number of record to begin if not
1st word
17-20 . Nuuter of Tecords to process in file
22-25 Record increment if not egqual to 1
27-30 Numper of words/record to process
32-35 Word size if not egual to 16 bits
32 is only other acceptable word size
39-40 Format to output words to printer
A1 = ASBCII
4! = Hexadecimal
. ¥E' = E format {(32-bit words only)
*I!' = Integer format
'pD! = Data Directory File - Print by

preset format
43-45 If = ¥ES - Print inforuwation in header
record {fixed format)
This option only applicable if
processing a predicted or past
mission tage

The other input required for the tape dump is a tape and the
conputer operator specifies the unit nuwmber.
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The format of the card required for dumping disk is as follovs:

Card
colunn Description
2-5 Disk file number to process
7-10 Track number of file to begin
0 is 1st track of a rile
12-15 Sector number of track to pegin
. 0 is 1st sector of a track ‘
17-20 Number of tracks to process
22=-25 Track increment if not egual to 1
27-30 . Number of wordsystrack to process
32-35 Hord size if not egual to 16 bits
...... 32 is only other acceptable word size
39-40 -~ Format to output words to prianter
fee..,  VAY = ASCIZ
1Y = .Hexadecimal
B 'E' = E Format (32-bit words only)
AINAL PAGE 'I* = Integer format
OR\G OR Q\SN_—m 'DD' = Data Directory File ~ Print by
4)3 PO preset format

: 18
The other @ﬁ‘ﬁiﬁh‘rep?g&s&' for the disk dump program is assumed to
be in the QEeE@@BeQ file of the mounted disk. Une card is
required for each file or segment of inrut source. An EOF card
terminates the processiag.

2.15.2 Qutput

The output of this task is a printer listing of the desired dataa
The information from each input card is printed before the data
requested in that card. Each record's dump is preceded by
ideuntification informatiorn. The number of words prianted per
line, dependent on the format is as follows:

Hord No. words/line
Eormat size {bits) output
A 16 40
A 32z 24
H 186 24
H 32 12
E 32 8
I 16 20
I 32 10

A vord count is the first field of each line printed.
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2.15.3 -Informaticonal/Brror iessages

One or more of the following messages may be output by TAPD or
DSKb:
4. VINVALID FORHMATL!

ba

4.

Cne

Ca

The format to output words to prisnter is unacceptable - not
an !Al’ lHl' IEI’ 31!( or IDDI'

'TCO MANY HOGRDS/RICOGRD COMPUTED!?

fhe number of worﬁs/record greater than 5376 16-bit vwords.
This is computed by the word numker to begin and the nunmber
of words to dump. ’

{INVALID WORD SIZE FOR E FGRMAT'

The output was reguested in the 'EY format but- the word size
Was not 32 bits,

- "ALL BEQUEST PROCESSED?

An EOF card was detected when reading a data card - normail
terminationa.

or nore of the following‘méssages may be outﬁut by TAPD only:
'UHRECO%ERQBLE ERROR ON ?APE READ?

Fatal error from tape unit - task terminated.

*EOF DETECTED AS 15T RECORD OF TFiLE!

The first record of the requested tape f£ile was an end-of-—-
file mark - task terminated. e

130 ATTEMRY -TO PRINT HEADER - NCT AT 1ST RECORD?

It was reguested that the header record be printed but not to
start the dumping at record 1. The print header request .is
ignored and the regquested records are processed.

TPARITY PILE X RECORD Y

Bhere ¥ is tape file pumbker and Y is the record numnber of the

file. No processing of record attenpted but progranm
continues as if 1t were processed.


http:request.is

One or more of the following messages may be output by DSKD only:

8. 'INVALID FILE NUKBER®

The disk file numker reguested to be processea was either
less than 1 or greater than 64, Program reads next card.

b.  'SPAN TRACKS US1ING SECTOR AND NO. WORDS?®

No provisions are made in the program to span track
boundaries in processing a record. Program ignores this

regquest and goes to next.

maL P
%?GPOOR Qup.m‘f
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3.0 INITIAL LOADING _OF DATA BASES

Host of the data bases must be loaded or initialized before the
processing of any data caun bkegin. The following is a list of the
data bases, a sugygested order for loading, and the task name that
loads themn.

Order  Data base Task name

1 NSID 51D

2 Support Tables . STDB#P

3 Calibration . BLDCDB

i High-Rate Load Groups . HRLG

5 Display Formats PREGRP

6 Predicted Hission ) PRCV & LDPP
7 Past Hission ARCH & LDPP
8 Data Directory {Imitialize) AINIT

9 . Current Mission Low/Medium (Initialize) INIT

The MSID data base must bLe loaded first since parameter position
in it fixes paraseter position or pointers for all other data
bases. If the MSID data base is chanrged, the other data bases
must be reloaded. The actual Joading order of data bases 2
through § is immaterial. These data bases may pe reinitialized
or updated during a mission by the same task.

The following data bases are updated by data received from a NIP
CCT or from the terminail during a mission:

Data base Task name
Working File NIPP,RES,LDH
bata Directory DDUP

Current Mission Lou/Medium Rate LHUP

Current Mission High—Rate . HRUP

Display Formats OFD

The request .for-current mission high-rate data comes from the

_..user via his interactive terminal. The display formats may be
updated by the user via his interactive terminal. The terminal's
Current Mission High—Rate and Display Formats data bases are the
only data bases that may be updated via coamands from a user
terminal.



4.0 PROCEDURE FOR RELOADING AFTER_SYSTEHM FALLURE

Most system software crashes will probalkly not affect data bases
on disk therefore it will not be necessary to reload data bases
but just to re-boot the system. I1If the system was processing a
HW1P CCT when failure occurred, that task will have to be
restarted., After the system is back up and running, the data
manadger should verify with the user that his data 1s all right,
it may -be necessary to re-establish data bases after a systen
failure if data problems appear after the re-boot. Disk crashes
or disk Teconfiguration require that the data pases be re-
established. The following procedure should pe rollowed in re—
establishing the data bases.
d. Obtain the last Save tape defined in section 2.1%1 and reload
"""this tape by the task defined in section 2.12. If there were
errors with "the .tape during reloading, sce section 2.12 for
explanation of corrections to be made. This re-establishes
the data bases defined in section 2.12 to the status they
were when the save tape was made. It also sets flags in each
data directory entry to indicate no data is an the working
File.

b. Obtain the desired predicted mission data tape and reload the
predicted mission data base by the task defined in section
2.6.

C. Obtain the desired past mission data tape and reload the past
mission data base by the task defined in section 2.6.

d. Get the THS intermediate tapes for all the NIP tapes that
have been processed since the Save tape was made. Restore
each tape to the working file, in the order they were
initially processed, by the restore task defined in section
2.8. This task will overlay the low/medium rate update and
the data directory update task after each tape is restored to
the working file.

At this point the Current Hission Low/Medium Rate data base and
the data directory are restored to the conditicn they were when
the crash occurred. &1l other data bases are restored to the
status they were when the Save tape was made. If updates were
made to any of these data bases arfter the Save tape was made, the
task that last updated the data base must be rerumn. The display
formats data base may have keen updated from the user terminal.
These updates will have to Le remade by the user or the updates
rust be punched intec cards and the task defined in section 2.3
executed.

The same procedure should be followed if a data disk is lost
during a mission.

L\
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If the THS computer is qoing to be down for an extended period of
time, it is possible to switch to the SICS coamputer. Reference 7

countains the procedure to switch computers after approval is
received. .
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