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2.0

for the MVM'T73 mission dependent EVIMDR program. For the

purposes of this specification, EVIMDR is called 2 program. In
actuality, it is the set of controls/directives which utilize

the capabilities of the MARK IV File Mansgement System {

proprietary product of Informetics, Ine.) to perform the

required processing. This specification does not stipulate
requirements for modifications %o MAEK IV and no such interpretation

is intended.

APPLICABLE DOCUMENTS

The latest issues of the following documents are directly
applicable to and furnish source requirements or supplementary

information for this specificstion.

(1) MOS~73-3-300C Functional Reguireme: ts Specification,

AMAIT T D Pammssam A Thm «@-n -mry £, ) g e o
ESES 2 Y § owd Nl A ARG G W .}9‘ Nl»‘- - VVM““&V?—-&% Liﬂy FNIER LTI
{2) MOS=~T3=-3-400 Functional Requirements Specification,

MVM!T3 Ground Deta System, Planning and

Analysis Software Dystenm

(3} MOS-T73-3-k10 Functiounal Reguirements Specification,
MVM'T3 Ground Dete Systam, Planning and
Apalysis Softwere System, Mission Control
Software

()} MOS~T73-3-500 Punctional Reguirements Specification.

MVM*T3 Ground Dete System, Date Records

{5} 615-59 Socftware Reguirements Document, Command

Generation (COMGEN) Program

fot
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(1)

(8)

(9)

(10)

{11)

(12)

615-8h

615-86

COMUCEN-L

COMGEN--5

AMCOMPRX-1

EVIMDR~1

EVIMDR-2

615-85

Software Reguirements Document, AMCUMPRY

Program

Software Reguirements Document, Command

Translation Reguirements

Software Interface Specification, COMGEN
to SEG, SPOP, FIP

Software Interface Specificgtion, COMGEN
to EVIMDR

Software Interface Specification, AMCOMPRX
to EVIMDR, COMCGEN

Software Interface Specification, EVIMDR
to SPOP, SEG

Software Interface Specification, EVIMDR
to FIP
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(Master Date Record) by providing capabilities to determine the
correctness of data to be included in the Event MIR and %o
display and accumulate these date. The sections which follow
define the Event MDR and its comnstituent components, and describe
the capabilities of the EVIMDR program and how these cagpabilities

will be used to generate and nmainbtsin the Event MDRH.

Event MDR

Two forms of the Event MDR are generated/mainisined on magn@tic
tape: the Daily Event MDR and the Accumuleted Event MDR. The
second form is usually considered as the Event MDR; therefrre,
the name "Event MDR' will be used hereafter when the "Accumulated
Bvent MDR' is referenced. The datas contents of the two forms is

different, as described below.

The Daily Event MDR magnetic tape is generated by the OPSCOP
utility program for input to EVIMDR. This tape contains four

sets of data:

(1) The set of all ground commands to be transmitted to the

spacecraft as determined by the COMGEN program, where

- Bach command is tagged with the transmit (TRM)

time, and

P

- The commends are in chronological order.

(€A
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(2} The set of all ground commands actually trarim.iy
' to phe spacecrafi as determined by the AMCOMPRX

progrem, where

- Each commsnd is tagged with the TEM time, and

- The commands are in chronologicel order.

(3) The set (1) above of ground commands plus the resulting

on-board CC&S events; where

- Bech command and each event is tagged with the

spacecraft event (SCE)} time, and

- The commends and events are merged in chronological

order.

(4) The set of TV occurences which correspond tc set (3)

above, where
~ Each occurence is tagged with the BCE time, and
- The cceurences are in chronological order.

The Deiiv Event MPR is normelly genersted on a TRM-related data

day; that is, the second :et above contains all the ground

commends transmitted during the data day.

The Event MDR negnebtic tape is generated by EVIMDR and contains
sets (3} end (&) only. This tape is normally generated daily:
however, the time span of the data may be from cone day o many

days.
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The data sets comprising the Event MDR are repre«znied

form of data collections produced by the COMEEN and AMCOMPRX

1=

P

programs. Both the Dally Event MDR and the Event MDR are
meintained in two forms: & magnetic Lape containing dsta
eollections and tab listings of the date collections. The
magnetic tepe format is defined in Reference 9, while the tab
listing forams are described in Section 6.0. The data collections

are described in the sub-sections which follow.

3.1.1 Command Collection

A command (CMD) collection is & well ordered set of alphs-numeric
representgtions of ground commands. Normally, a CMD collection
is a2 'timed’ set, where each command representation carries w.th
it an associasted TEM time. The TBM wvalues in a OMD collection
are monotonically increasing starting from the first command in
the set. It is also possible to have a fpriority’ collection,
where no command carries a time teg valuve. Timed and priority
+

. : .
commands will never be mixed in a2 €MD ¢

{

A CMD collection mey be input to EVIMDR in either of two forms:
a punched card deck or a file of card images on magnetic tape.

The normal method of input will be vis magnetic bape.

A CMD collection may contr.. any of the cards shown in Figure b
o Reference 9, and they may appear in any order (depending only
on the use/result invended), However, there will be only one
EOC (End-of-Collection) card in any collection and it will be the
final card. I the collection is ‘timed', every card {(with the
possible exception of the EOC card) will contain the TRM field
shown in Fligure T of Reference 9. 1If the colliection is & ‘priorivy®
one, then the columns sliccated to the TRM field will be blank
in all cards. A hypothetical "timed® CMD collection is shown in

. Figure 3-1; the contentsz are not intended to reflect an actusel
set of commands, but only fo illustrate the concept of a CMD

collection.
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000000000111111111122222222223333333333k bbb LLL555555555566666666667T
12345678901234567890123456789012345678901234567890123456780012345678901
DC-17 00:00:00 TRM 824 73
CC=-3 246 09:10:25 TRM 321 73
DC-27 09:31:40 TRM 321 73
DC-65 00:32:10 TRM 321 73
CC-6 HGA DS P BT 37 11:07:10 TRM 321 73
DC-19 12:55:00 TRM 321 73
CC-5 T 2k3s 16:00:30 TRM 321 73
CC-1/2 20 WOP 132 50T 17:30:00 TRM 321 73
DC-6 18:02:30 TRM 321 73
Cce-k ROLL 32 20:22:00 TRM 321 73
DC~30 23:10:50 TRM 321 73
EOC RAMCOL ) £3:11:20 TRM 321 73
Figure 31

Exemple of = CHMD Collection

[#5Y
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3.1.2 Command and Bvent Collection

A command and event {CMD+EVT) collection is = well ordered sst
of slpha-numeric representations of ground commends and
spacecraft Central Computer and Sequencer (CC&S) evenis. The
ground commands and CC&S events are intermixed in the set and
each command and each event carries with it an associsted SCE
time, The SCE wvalues in the collection are monctonically
increasing starting from the first item in the set.
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forms: a punched card deck or a file of card imsges on magnetic

tape. The normal method of input will be via magnetic tape.

A CMD+EVT collection may contain any of the cards shown in
Figures 4 and 5 of Reference 9, and they may appear in any order
(depending only on the use/result intended). However, there will
will be the

i gL
of the EOC car

[
e

be only one EOC card in any collection and

i

ke G e wan - > Fy

i
card., All cerds, with the possible exception
will contain the SCE field shown in Figure T of Reference 9. A
rypothetical CMDH+EVT collection is shown in Figure 3-2; the
contents are not lutended to reflect an actual set of commends
and events, but only to illustrate the concept of a CMD+EVT

rollection.

3.1.3 +v_Ocecurence Collection

A TV occurence (TVP) collection is = well ordered set of TV picture

descripbors. Esch descripior contains the parameters of o TV

it an associated S8CE +time. The BCE velues

i
monotonically incressing starting from the first item in the set.




0000000001111111111222222222233333333334 bkl hhh555555555566660656687T
12345678901234567890123Lk56789012345678901234567820123456789012345678001

CC~1/2 u5h UNJ i 137 08:27:36.247 SCE OLT Th
CC&S-NUL 08:29:40,025 SCE 04T T4
. CC&S-hL 08:29:42,000 SCE ObT T4
CC&S~15A PNL -X P Lo 527 09:07:52.723 SCE OhT T
DC-T 09:07:55.209 SCE O4T Th
cc-hb PTCH 61k 11:00:05.631 SCE ObT Th
CC&S-6A 12 hET 11:10:12.000 SCE 04T Th
DC-28 11:40:17.054 SCE O47 Tk
CC&S~SPARE 7 12:02:16.073 SCE O4T Th
EQOC COLNAM 12:03:00.000 SCE o7 74
Figure 3-2

Example of & CMD+EVT Collection

e}
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A TVP collection may be input to EVIMDR in either of two Tforms:

a punched card deck or a file of card images on magnetic tape.
The normal method of input will be via magnetic tape.

A TVP collection may contain the cards shown in Figure & of
Reference 9 and they may appear in any order {depending only on
the use/result intended). However, there will be only one EOC
card in any colliection and it will be the final cerd. &11 cards,

with the possible exception of the EOC card, will contain the



3610&'

Collection Generation Processes

2y

The flow and processing described here is depicted

The COMGEN prograem is utilized to generate the set

2

This section describes the nominel data flow and processing steps
vhich produce the collections input to EVIMDR for proc

e g{.‘
. . "
in FPigure 3-3.

.

8 of ground

commands to be transmitted to the spacecraft and to simulete the

events which (should) occur in certain on-board components (in

particular, the CC&S) and the TV picture sequence,

of transmitting these commands. The commends and

as a result

events are

generated/produced in alpha-numeric representation form snd are

placed in the COMGEN Interface File ares on disk.

are ovutput as a CMD collection, while & subset of

The commands

the simulation

results {and the commands) are issued as s CMD+EVT collection.

The TV picture dats is issued as & TVP collection.

examine the listings of these collections and, if

Analysts .

the contents

are found to be as desired, a command file is generated via

..... A -
COMCEN for ..uun t to

the Commend System; @ command file is a CMD

collection without the EOC card and is placed in the RTSPOOL

data se:¢ on disk,
~ollections may bes performed on the 1N

ags the situation merits.

intersace file area until replar- « or deleted.

At the sppropriste time the commend Tile is input

Control and Computing Center (MCCC) portion of the

for processing. The first step is

alpha-numerie representations intc 26-%it paiteorns

ssme run or on

The generation of the command file and of the

The collections reside in the COMGEN

to the Mission

Command Bystem

the translation of the inpub

the spacecraft, sand formetting these patterns irto High Speed

Data {HSD} blocks.

The MCCC portion of the Command System szends

these HSD blocks to a Deep Space Station (DSS) for processing

and subsequent tranamission to the spacecrafi,

In addition to the

HSD blocks containing the command bit patterns, meny obther HSD

ot
L]
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blocks are sent in both directions between the MCCC and the DSS
in order %o cause the commands to be transmitbed in the seguence
and at the times desired. Except when outages occur, the message

flowing between the MCCC and the DSS are logged onto the Command

SDR {System Data Record) which is resident on disk in the MCCC.

Of particular interest are the Confirm/Abort HSD blocks which
originate at a DSS whenever a commend btransmission is attempted.
If the transmission is successful, a Confirm HSD block is sent
to the MCCC; otherwise, sn Abort HSD block is issued. The
Confirm block contains the commsnd bit pattern and the time when
transmission started. The Abort block specifies the reason for

& transmission failure and the time when the transmission started.

The AMCOMPRX program retrieves those Confirm/Abort blocks which
lie in a given time interval {and which possess other specified
attributes) for the next step in the processing chain. This
program is essentially an inverse of the Commend Translator in
that it converts the 26-bit command in a Confirm block into an
equivalent alvha-numeric command representabtion in the COMCEN
fixed-format. The cet of geverated representations are output
gs & (MD collection which is written inbo the COMEEN interface
file area. In Figure 3-3, this collection is identified as the
CMD¥* collection to show its differeni source. If no commands
have been ad..., deleted or gborted in real time, the CMD¥
collection will be identical to the corresponding CMD collection
produced by COMGEN, with one possible exception: both forms of
the CC-1/2 command mey be output from COMBEN while AMCOMPRY will
only output the Instruction Word Form.

At this point in time, four collections of inbterest reside in
the COMGEN interface file area: <the CMD, CMD+EVT and TVP
collections output by COMGEN and the AMCOMPRX-produced CMD®

collection. These four collections are then written +o megnetic

}9:«5
AV
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tape {or punched into cards) by the OPSCOP program. The format
of this tape is defined in Reference §. This tape is the
principal input to the compare function of EVIMDR, and is the
first cut at the Daily Event MDR. It should be noted thet th
collections on the tape have the Tixed seguence of (MD%, CM3,
CMD+EVT, and TVP.

[
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3.2

3.2.1

EVTMDR Processing

The processing performed by EVIMDR consists of two primary
functions and a display capsbility which mey operate in
conjunction with either primsry function or by itsell in the
manner of & utility program. The primsry functions, comparing
two CMD collections and sccumulating Event MDR collections, are
intended to be executed on two separsate runs of the program

with an analysis effort taking place between runs. However, the

wortrla tha - 9% 2 ™ Fein
exoe e Fetire a fuwau

Jds

on and then o
perform the accumulate function as the next step in the same run.

These capabilities are described in the sub-sections which follow.

Altbhrugh the discussion below refers only to magnetic tapes,
punched card decks may be used in lieu of magnetic tapes for
inputting data. However, magnetic tape will be the normal
method for the input of collection data. The program will not

issue collection data in punched card form.

Compare Option

The priscipal function of EVIMDR is the comparison of two CMD
sollections and the determination of differences between these
collections. The nominal data flow for the compare option is

shown ir Figure 3-k.

The current Daily Event MDR, generated by the OPSCOP utility
program, is input to EVIMDR after the esppropriete control
parameters have initialized the program. This tape will novmelly
contain 2ll four collections of interest: COMD¥ from AMCOMPRX:
CMD, CMD+EVT and TVP collections from COMGEN. The CMD+EVY and
TVP collections are normally included since if po significant
differences sre determined to exist between the CMD and CMD¥
collections, then this tape is the master Deily Event MDR tape

for the corresponding time interval.
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EVIMDR processes the CMD and C¥D® collections by compering lhelr

contents and determining whether any of these differences exist:

-~ A command exists in the CMD collection, but not in the
CMD* collection (a2 planned command was not transmitied

or else it sborted); or

- A command exists in the CMD® collection, but not in the

CMD collection (an unplanned command was transmitted); or

- A command exists in both the CMD and CMD¥ collections, but
the TRM times are significantly different (the planned
transmission time was advanced or delayed by an amount
exceeding & value specified in the control parameter

inputs).

During the comparison process, the CMD® collection is used as the
baseline set and the CMD collection is compared against it. Thuas,

the comparison is a 'plenned vs. actual’ analysis.

If ary of these differences or anomalies are detected, the Anomaly
Report detailed in Section 6.1.6 is issued; otherwise, a null
report will result, in which ~ase the collection tape is the
desired Daily Event MDR.

If the Anomaly Report does contein significant differences, it is
given to analysts for study. Normally, they will define changes
{sdditions, deletions or modifications) to the COMGEN data deck
which produced the CMD, CMD+EVT and TVFP collections. COMGEN will
then be re-executed to yield new collections, labelled CMD',
CMD'+EVT? and TVP® in Figure 3-4. Then OPSCOP will be execubed
to create & new collection tepe {Daily Event MDR); this time the
tape will contain the CMD#®, CMD', CYD'+EYTY, and TVP® collections.
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If the ansalysts and programmers are confident that =1l the

previcusly discovered anomalies were removed during the COMGEX

2

rerun, this now collection tape becomes the desiréed Daily Event

MDR for the covered time periocd. However, the tape will almost

.

always be cycled through EVI¥DR for another comparison.

Accumulate Option

The other primery function of EVIMDR is the capability to
accumilate/combine pairs of CMD+EVT collections and pairs of
eollections. Two tapes are input to EVIMDR as shown in

RS o LU AE & ke

Figure 3-5:

- The current Daily Event MDR and an old/previous Daily
Event MDR, or

- The current Daily Event MDR and an Accumulated Event
MDR, or

- An Accumulated Event MDE sud an old Dally fvent MR, or

Two Accumulsbed Event MDR tapes.

Each inpubt tape must contain a CMD+EVT collection and & TVP
soilection. There is so real difference between the two input

tepes other than data volume and the time periods covered.

The specified CMDHEVT collection is merged with the CMD'+EVT’
collection to yield the sceumulated CMD"+EVI® collection.

ed TVP collecitlion im merged with the TVPS
ENR

will npormally be performed on an all inclusive baspis: the
totality of both input collections will be combined to yleld the
output eollection. The capebility will exist, however, to perform

a pertisl merge. In this case, perticulary when two Accumulated

faol
wa
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g merged set covering a2 time interval of interest which is

shorter than the time spanned by the two input collections.

PIO-Type Statistics

EVIMDR alsc provides for the generstion and display of ceritain
PIO~typ= statistics., The progrsm will examine any one specified
collection (input or output) to detect the presence of various

0

- o
=2 DT

fuio
f
£

types of commands and/or events. The result
of the number of occurences of each type of command or event
within the specified ccllection. These data are displayed in the

Statistics Report described in Section 6.1.7.

Qther Display Outpub

The preceeding sections have referred to the Anomsly Report and
to the PIO~-type statistics displays (described in Sections 3.2.1
and 3.2.3, respectively). By specifying the appropriate
parameters in the conirol parameter input set, EVIMDR can also

*.e made to issue the following displays:

- A listing of any specified OMD, CMDHEVT or TVP input

eollection, and/ox
- A listing of any specified CMDHEVT or VP outpuit collection.

These displays are described in Sections 6.1.3, 6.1.4, and 6,1.5.

The program will zlso aubomatically issus & tranmaction listin

i
F e
o)
i
@O
i?.!
&
o3
fods
£
sl
s
~

{see Section 6.1.1) and disgnostic messages

e e
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CONSTRAINTS AND LIMITATIONS

This section presents the constraints and limitations imposed
on the EVIMDR program by existing software (particularly those
programs which supply data to or receive data from the progrem)

hardware, procedures, and MVM'7T3 software development philoso-

phy.

MARK IV Application

The EVIMDR program shall be implemented as an application of
the MARK IV File Management System. That is, the program shall
consist of that set of comtrols/parameters (and own code, if
necessary) which utilize the capabilities of MARK IV to perform
the required processing. No requirement in this specification

shall be construed as stipulating that modifications be made to

-the MARK IV system.

Operating Environment

The program shall be executable interchangably on the flight
support IBM 360/75 computer in the background mode or on an
eiternate IBM 360/75 computer in the batch mode. Since the
program may be run on the flight support computer, reasonable
effort shall be expended to mini..ze the amount of core memory

regquire.” ¢% execution time.

Data Formats

Formats of the data upon which EVIMDR is to operate were defin-
ed for programs which existed prior to the conception of the
EVIMDR program. Since EVIMDR must interface with these other
programs via data transfers, EVIMDR is constrained to ubilize

these formets (see Reference gJ.
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Future Growth

The program shall be structured in a msnner which meximizes
modularity of the functioms to provide for future growth. The
types of growth envisioned includ in§utjoutput of data sets
not now processed, a different set of processing instructions

and/or different printed reports.

Inout Tape Integrity

The program shall be incapable of writing data onto the magne~

[t2]

tic input tape. if ome is utilized. This feature will ensure

thaet the integrity of the imput source is maintained.
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5.1

5.1.1

INPUT DATA REQUIREMENTS

This section presents the set of requirements which specify the
types/kinds of input date to be processed by EVIMDR or reguired

by EVIMDR %o support the processing.

Dats eg

The program shall scceplt input of four types of data:
- Control Perameters
« Command Collections

~ Command and Event Collections
- T¥ Qcecurence Collections

The requirements for each of these data types are specified in

the sub-gections which follow.

Conbrol Parsmebers

»
£ T et en e ooe el Fanamasds s
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via data cards and/or JCL {Job Control Langusge ),

The sel of parameters and dasta items termed control parameters

include at least the following:

- Degignation of the desir:’ program cperating mods:

compere, accumulate, disglay, or a mix;

- Designation of the desired displers;

- Name{s} or the input rollectiom{

m
*
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- Name(s) of the output collection(s) %o be generated;

§

as appropriate.

Source of each input collection: magnebic tape or cards;
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~ Name(s), number(s) an

when spplicable;
~ Neme and atiributes of the output tape, when applicable;
- Spececraft number to whiéh all collections must belong;

- Delta time value, in the form of SSS.FFF seconds, to be
used in the compare processing option to determine
vhether the actual TRM time differs significantly fTrom
the planned TRM time;

- If the Statistics Report is selected for a CMD+EVT
collection, the designation of whether none, all or a

subset of the CC&S events are to be counted; and

- If the subset option is specified in the above item, =
list of from one to ten event names/designators which

PP arrrentr e i o
LALLWL LDT WO B

Refer to Section 7.0 for the set of permitted combinations of

2

operating mode vs. desired display output.

Colisction names are EBCDIC - iwsracter strings of up to eight
chaacters. If the collections are input/cutput viz megnetic
tape, the collection rsues are those names which appear in words
9 through 208 of the Directory File (See Reference o).

Command Collection

e

The program shall provide for and accept the input of one or
more CMD collections. The number of collections to be input to
& given run of EVIMDE depends on the operating mode and digplays

selected. Eackh collection shall be specified and identified bor

a2 unique name. The attributes of these UMD collections are
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5.1.L

5.2

5.2.1

Command and Event Collection

The program shall providé for and accept the input of cne or
more CMD+EVT collections., The number of collections to be input
to & given run of EVIMDR depends on the operating mode and
displays selected. Each collection shall be spacified and
identified by a unique name. The atbtributes of these CMD+EVT
collections are given in Section 3.1.2, while the formats of

the contents are defined and illustrated in Reference 9,

TV Qcrurence Collection

The program shall provide for and sccept the input of one or
more TVP collections. The number of collections to be input
to a given run of EVTMDR depends on the operating mode and

displays selected. Each collection shall be specified and

identified by = unigue neme. The attributes of these TVP
collections are given in Section 3.1.3, while the formats of the

contents are defined and illustrated in Reference 9.

Dets Sources

The program shall accept the input of collection date via
either m.. . etic tape or punched cards, while control parameter
dete shell be input as stipulated in Section 5.1.1.

Magnetic Tane Inmut

Collection dats shall be accepted from magnetic tapes formetied
according to the specifications in Reference 0, Although a
coliection ﬁapé produced by the OPSCOP program may contain up to
101 physical Tiles, the program shall only accept dabtz which ig
provided in the first five (5) physical files. Any date contained

in files beyond the Fifth shall be ignoved.
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Punched Cerd Input

Collection data sha:l be accepted from punched card decks
formatted according to the specificaticus in Reference 7. A

collection input in this manner shall consist of a contiguous

set of properly formatted cards preceded by 2 header card which
specifies (1) the name of the collection, (2) the spacecraft
number, ané (3) the number of cards in the deck exclusive of the

hesder card, and additional data as sppropriate.

Source Configurations

The program shall accept the input of collection data in any of
the possible combinations of msgnetic tape and punched cards

provided that the following limitations are observed:

- 8 meximum of two megnetic tepes mey be used for iapub on

any one run of the program;

- When executing the compare option, a maximum of four
input collections may be specified, where two of these

must be CMD collections;

-~ When executing the accumulsebte opbion, & maximum of four
input collections may be specified, where two of these
must be TVP collec’ *ons and two must be CMDAEVYT

collections

- When executing the display only optlon, 2 maximum of

four input collections mey be specifisd; and

i

o A2 e me o TR 2 Y e Tihewmomdds  RETYER 3 3
08 1iaes O & 2814y &HVENC vl £ arg in the
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saguence CMD¥, CMD, CMD+EVT, and TVP. On an accumulsted
Bvent MDR, the seqguence is CMDHEVT and TVP,
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6.0 QUTPUT DATA REQUIREMENTS

This section presents the set of reguirements which specify the
types/kinds of printed reports and magnetic tapes to be output

by EVTHMDR.

6.1 Printed Reports

The sub-sections which follow specify the printed ocutput which
EVIMDR is to generate.,

6.1.1 Transaction Listing

During any execution of the program, a series of staitus messages
which identify the transactions performed by the program shall

“be issuved as SYSOUT deta. These messages, comprised of output
from the operating system, from the MARK IV system and from the
EVIMDR software, are collectively termed the ‘Transaction Listing'.

No requirement exists to have these messages appear as & contiguous

set of information, only that the messsges are issued when and as
appropriate. The transactions for which appropriate messages

are to be issued shall include at least the following:

-~ Control parameter date cerds are input. The message
shall display these date together with pertinent
identifying labels/text.

- A tape mount is requested. The message shall identify
the name of the tape and, for input tapes, the tape

number.

- The first read operation on a collection on an input taps
oceurs, i.e., the Table of Contents Record is input. The
message shall display the conbents of the header record

&

together with pertinent identifying labels/text.
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- The first read operation on a punched card collection

occurs, i.e., the header card is input. The message
shall display the contents of the header card together

with pertinent identifying labels/text.

- The end of an input collection is encountered. The
message shall specify the collection name and the number

of cards, including the EOC card, found in the collection.

-~ The Directory File is written for an ouitput collection
tape. The message shall display ithe entire Directory

File together with pertinent identifying labels/text.

- A collection is writiten to an output colliection tape.
The message shall display the contents of the Table of
Contents Record together with pertinent identifying
labels/text.

am~ o oy
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condition. The message shall specify that a fatal error

caused run termination.
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Diagnostic Messages

Diagnostic messasges shall be issued as error conditions are
encountered. These messages shall contain sufficient identifying
detail such that their meaning is unambiguous, and shall appear
in the transaction listing (see Section 6.1.1) or in the body of
a printed display/report, as eppropriate. The situstions where
such messages shall be issuad shall include at least the

following:

- The number of collections specified in the control
parameter data exceeds the configurstion limit. Fatal

error,

- Tape read/write errors are sensed by the system or by
MARK IV. The status of the error {fatal or warning) shall
be determined by the existing software in the system or
in MARK IV.

- The spacecraft number of a specified collection is
different from the spacecraft number specified in the
control parameter Jdawa. Tf the evror aceurs in a OMD
cellection designated as part of a compare function, or
ir. any collection in as esccuwmmlate run, it shall be a
Tatal error. Otherwise, the prozram shall delete the

ceiiection and attempt tn continue execution.

- A specified input collection cannot be found. TFaial

_BYYTOY.

- The number of cards in & collection does not agree with
the count specified in the Table of Contents Record
(tape input) or in the header cerd (card input). Werning

condition.




= The type of time fisld does not agree with the fzuilgneted
+

ime in & CMD collection

pRE BRI i g E R - i ERIL =

tvne of calleeotion,., i.e. .
M2 -l =s=c3

or TRM time in = CMD+EVT or TVP collection., Faltal error,

~ Either or both of the colliections designated for the

compare function is not a CMD collection. Fatal error.

- During = compare operstion, the two collections cennot be
aligned within ten {or & specified number of) commands

(see Compare Function in Section 7.0). Warning condition.

- During an accumulate operation, the two collections

overlap in time. Fatal error.

Those error conditions indicated as fatsl errors in the above
list shalil cause the run to be terminated with the transaction
message given in Section 6.1.1. The other error conditions

shall cause the appropriate message 4o be issued and the

program shall attempt to continue with the run.
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Command Collection Listing

The program shell provide the cgpability to list CMP collections
under the conditions stipulated in Section T7.0. The required
features of & OMD ceollection listing include:
- Each collection listed shall begin on & newv page.
~ Line count control and magination shall be effected so
that the listing may be bound slong the long edge of
the paper.
- Bach page of the listing shall bear the titls
CMD COLLECTICN pame

where 'name' is the neme of the (MD collection.

~ The contents of the collection shall be displayed i
form of one card image per line, where the last line of

whe listing conitains the EOC card.
- Fach line shall include 2 generated sequence number (on
the left side) beginping with the number 1 and continuing

Lhrough the EOC card.

- Bach line shall have the following form:

#. card image

n

where # is the generated seguence number znd the card

imege is set off by wvertical bare.
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6.1.5
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- 1f an error messagesris generated due to the cuntents of
the card imege, the message shall appear either to the
right of the right-hand vertical bar or at the fooit of

the listing.

-~ Pages shall be numbered sequenticlly starting from one.

~ The date the listing was produced shall appear on each

page.

Command and Event Collection Listing

The program shall provide the capability to list CMDHEVT
collections under the conditions stipulated in Section 7.0. The
required features of a CMD+EVT collection listing are the same
features as those stated in Section 6.1.3 for & CMD collection
listing, except that each page of the listing shall bear the
title

CMD+EVT COLLECTION name

where ‘name’ is the rame of the CMHEVT colleciton.

IV Occurence Collection Listing

The progrem sheil provide the cepability to list TVP collections
unger the conditions stiyulated in Section T7.0. The required
features of & TVP collection listing are the same Testure as
those stated in Section 6.1.3 for a CMD collection listing,

except thal each page of the listing shall bear ithe title

TVP COLLECTION neme

where ‘pame' is the name of the TVF collection.

31
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Anomely Beport

The program shall provide the capability to gemerate the Ancmaly

- Command 28

Report under the conditions stipulated in Section 7.0.

The report will essentislly be a listing of two CMD collections

combined into one listing. References are made to cards in both
collections, but only one card image {from one collection or the
other) is listed. The body of the Report shall have the general

appearance indicated by the hypothetical subset shown in Figure

The Figure illustrates the following:

Commends 25 and 26 in the CMD® collection are the same as
commands 25 and 26 in the CMD collection.

-~ Command 27 in the OMD* collection does not exist in the

CMD collection. (A command was added. )

[

n the

CMD collection.

‘MD¥ collection is command 27 in the

Command 22 in the (MD¥ collection is command 28 in the
CMD collection, but the time values are significantly

cifferent.

fa

Commands 29 and 30 3n the CMD oollection do not exizt in

b

the CMD¥ collecticn. These planned commands were either

deleted (not transmitted) or they aborted.

Commend 30 in the CMD* collection is commsnd 31 in the
CMD collection, but the time values are significantly

different.




CMD#

29

K REHE

HEPEHE

30

25
26
BEBBRE
27
28
29
30
31

& &

COMMATD

Card Image (CMD*)
Cerd Image (CMD¥)
Cerd Imsge {CMDH)
Cerd Imege {CMD®)
Cerd Image (CMD®)
Card Imsge (CMD)
Card Imsge (CMD)
Card Image (CMD®)

COMMERT

Time {CMD)

Time {CMD)

Figure 6-1

Hypothetical Segment of an Anomaly Report

L
Lad
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The required features of the Report (in zddition to the

previcus requirement) include:

2ils F

— The Report shall start on a new page.

- Line count control and pagination shall be effected so
that the listing mey be bound along the long edze of the

DBPDET.

- Each pege of the listing shall bear the two line title

ANOMALY EEPORT
namel VS. name?2

where 'namel’® and 'neme?' are the names of the VD and

the CMD¥* collections, respectively.

-~ If an error message is genersted due to the contents of

: [ P T ¥ P,
the card imagels), the m

ssage shall appear to the right

of the time field{s) or at the foot of the report.

- Pages shall be numbered sequentially sterting from one.

- The date the Repcrt was produced shall appear on each

e Py
Pen.

Statistics Report

The program shall provide the capability to generate the
Statistics Report under the conditions stipulated in Section 7,0.

The required features of the Stetistics Report include:
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- The Report shail bear the title

STATISTICS REPORT: name

where 'nsme' is the name of the CMD, CMD+EVT, or ITVP

collection analyzed.

- The body of the Report shall consist of at least one
column of two veriables: the alpha-numeric identifier
of the command or event, and the number of occurences of

the item.

-~ The items shall be sequenced in the following order:
¢c-1/2, cc-3, cc-k, CC-5, CC-6, DC-1, DC-2, ..., DC-96,
CC&S events in alphabetical order (non-TVP report).

- Only those items which have at least one cccurrence shall

be reported.

- The date the Report was produced shall appear on the
Report.

Magnetic Tapes

Tae program shall provide ¥~ cgpability to generste an Accumulated
Event MDR megnebic ispe. The tape shell be formatted according to
the specifications in Puference 9, i.e., this tape shell have The

seme format as an input Event MDR or collection tape. The program

shell generate only thres files for this tape: the Directory

File, one accumulated CMI+EVI collection file, and one accumuliated

3 7 E EAS : e el
tape shall be the ape cutpus by

x
hed L3 g}
e N G e S S e e
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he program.
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7-1

PROCESSING REQUIREMENTIC

This section presents the requiremenis which specify the tasks

to be performed by the EVIMDR program.

Operating Modes

The program shall provide for execution in any of these six

operating modes:

Compare COption

Accumulate Option

Display Option

Compare and Display Option

Accumulate and Display Option

Compare, Accumulate and Display Option

The first three modes are basic modes, while the last three
modes are combinations of the first three. The mode of operation
shall be selectable by specifying s parameter value in the
control parameter input data. The essentisl requirements of
eacn of the above operating modes are specified in the sub-

sections which follow.

Implewentation of the Compare. .ccumulate and Display Option
415 scr tect o the follewing constraint: I the program would
be prohibited from rumniug on the flight support computer string
due to the core requirements of this operating mode, then in

shell not be implemented.

36




T.1l.1 Compare QOption

The program shall provide the following capabilities

L]
&
£
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5
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a set, comprise the Compmre Option:

=
i

Input of two CMD collections;

2 - Comparison of these two CMD collections on an ltem-by-

item bacisg

3 - Automatic generation of sn Anomaly Report

b -~ Automatic generation of & Tramsaction Listing; and

5 ~ Automstic generation of Diagnostiic Messages, as

appropriate.

37
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Accumulsate Option
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The program shall provide the following capsbilities which, as

a set, comprise the Accumulate Option:

A

7

If Item

interval shall be processed in Items 3, b4 and 5.

Input of a

CMD+EVT and TVP collection psir from each of

two Event MDRs, where the possible Event MDR pairs are

listed in Section 3.2.23

Input of an optional time interval specification for

application to Items 3, &4 and 5 below;

Merging of

collection

Merging of

collection

Auvtomatic generation of a Transacition Listing;

one CMDHEVT collection with the other CMDHEVT

to produce an accumulated CMDHEVT collection:

one TVP collection with the other TVP

o produce an accumulated TVP collection;

mradeanend P
Clavpwn Lo

.

¥
1)

and

Autometic generstion of Diasgnostic Messages, as

appropriate.

~ - 2 EY
P ~N iﬁp‘d‘tg

only dats which is in the specified time

Otherwise, all

data in the input colleciions shall be processed,

38




T:1.3 Display Option

1 = Input of up to four collections in any mix of CMD,
CMD+EVT and TVP collections;

2 - Input of an optional time interval specification for

application to Items 3 through & below;

3 - Automatic generation of a CMD Ceollection Listing Tor

each CMD collection inpub;

L - Automatic generation of a CMD+EVT Collection Listing
for each CMD+EVT collection input:;

5% - Automatic generation of a TVP Collection Listing for

each TVP collection input;

6 - Optional generstion (by selection) of a Statistics

Report for any one of the input collections:
T - Automatic generation of a Transaction Listing; and

8§ - Automatic generaticn of Diagnostic Messages, as

appropriate.

If Ttem 2 is input, only data which is ip the time interva
shall be processed in Items 3 through 6. Otherwise, all date

in The input coilections shall be processed.

I
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T.1.h Compere and Displsy Opticn

The program shall provide the following capsbilities which, as

a set, comprise the Compare and Display Option:

10

11

Input of two CMD collectiioms;

Optional input of a CMD+EVT and/or & TVP collection

in addition to the input of the itwo CMD collections;

Comparison of the two CMD collections on an item-by-

item basis;
Automatic generation of an Anomaly Report

Input of an optional time interval specification for

application to Items 6 through 9 below;

Optional generation {by selection) of a CMD Collection

Listing for either or both CMD collections input;

Optional gererction {by selection) of a CMD+EVT

Collection Listing for a CMD+EVT collection, if inpui;

Optional generation {oy selection) of a TVP Collection
Listing for & TVP colleciion, if inpui;

Optional generation {by selection) of a Statistics
Renort for any one of the input collections:

Automatic generation of & Transaction Listing:; and

Automatic generation of Diagnostic Messages, as

appropriate.
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Input of the optionel time interval specificatic: (Item 5) shall

not affect the compsre process; it shell apply only to the

display processing (Items & through Q). Vhen specified, only

data which is i

]

3
e
jdo
4]
o
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w
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n
E N = mdeo 3
Ouhcrw;se, ell date R

displayed.

hi
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7.1.5 Accumulate and Display Uption

The program shall provide the following capabilities which, as

as set, comprise the Accumulate and Display Option:

10

-

Input of a CMD+EVT and TVP cclleciion pair from each
of two Event MDRs, where the possible Event MDR pairs

are listed in Section 3.2.2:

Input of an optional time interval specification for

application to Items 4 through 10 below:

Input of an optional time aterval specification for

application to Items 11, 12 and 13 below;
Merging of one CMD4EVT collection with the other

CMD+EVT collection to produce an accumulsted CMD+IVT

collections

Merging of c¢ne TVP collection with the other TVP

collection to produce an accumulated TVP collection;

Ceneration and ocutput of an accumulated Event MDR;

Automatic generation of a UMD+EVT Collection Listing

4 4 £ e
for the CMDHEVT collection oubput;

Automatic generation of a TVP Collection Listing for

the TVP collecition outputb;

Auvtomatic generation of en all-parameter Statistics
Report for the CMD+EVT collection outpub;

Optional generation (by selection) of a Statistics

Report for the TVP collection output:

N
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b
fs
i

Optional gereratiocn (by selection) of & CHMU+EVT
Collection Listing for either or both CMD+EVT collections

input;

12 - Opticnal generation (by selection) of a TVP Collection
Listing for either or both of the TVP collections

input;

13 - If Item 10 is not selected, optional generation {by
selection) of a Statistics Report for any one of the
CMD+EVT ox TVP collections input;

1k - Automatic generation of a Transaction Listing; and

15 - Automatic generation of Diagnostic Messages, as

gppropriate.

2

If Item 2 is input, cnly data which is in the specified time

N
- P PO TN X N UL e 2 Y e e
: [ w23 Bl
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interval shalil be processsed in Items 4 ugh 1C.

o ts

0
]

1,

¥ o
if Ttem 3 is input, only data which is in the specified time
interval shall be processed in Items 11, 12 and 13. Otherwise,

£
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7.1.6 Compare, Accumulate and Display Option

The program shall provide the following capabilities which, ss

a set comprise the Compare, Accumulate and Display Option:

10

Input of a current Daily Event MDR containing four
collections: CMD*, CMD, CMD+EVT, and TVD;

Input of an accumulated Event MDR, or an old/previous

Daily Event MDR containing a CMD+EVT and TVP collection

pair;

Comparison of the two CMD collections on an item~Dby-

item basisy

Automatic generation of an Anomaly Report;

Input of an optional time interval specification for

(54

nnlirstion tn Thome

T e e e T B LD W e WSS

thronsh 10 halawre

thorough 10 below;

Mergling of one CMD+EVT collection with the other
CMD+EVT collection to produce an accumulated (MD+EVT

collectiony

Merging of one TVP collection with the

collection £

S i

Generation and output of an accumuleted Event MDR

Automatic generation of a CMD*EVT Colleciion Listing

for the CMD+EVT collection cutputb:

Automatic generation of a TVYP Collecticn Listing fTor

the TVP collection outpub:
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11 - Automatic generation of & Transaction Listing; and
12 - Automatic generation of Diagnostic Messages, as

appropriate.

If ITtem 5 is input, only data which is in the specified time
Ctherwise,

interval shall be processed in Items € through 10,
all data in the input/output collections shall be processad.,
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‘Opersting Mode Summsry

The capabilities to be provided by the program are stmmerized in
Tables T-1 and 7-2. Table 7-1 shows the input/output of
collections a

o Fasam onde £ oo e~ — i TP LR . | Tam TR T I =
& Iuacvion o operating mode. Table 7-2 shows

1]
o

the display cepability of the program as a function of operating

mode, In both Tables, the capbtions for the six dats columms are:

C = Compare Cption
A = Accumulste Cption
D = Display Option

C &D = Compare and Display Option
A&ED
CAD

Accumulate and Display Option

Compare, Accumulate end Displav Option

g
O
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N\ G Mede C A C
C A D & & A

Coliections D D D
CMD Imput R X R
CMD* Input R X R R
CMD+EVT #1 Input R{ix| Yl =RrI|R
CMD+EVT #2 Input R X R R
CMD+EVT Output A A
VP #1 Input R X Y R
TVP #2 Input R X R
TVP Output A A
A = Automstically produced
R = Required input
X = Optional, up to 4 in any combination
Y = Optional

Ly P L d s
it i

i

o
DL

Collection I/0 vs. Operating Mode

i,

:4;:!‘



&\ilft iﬁg Mode
C A D

Displey

I oge O
o oar
[w =]

e
]
i
i

Transscticn Listing A A

A A &

s
B
e

Disgnostic Messages
Collection Listings for:
CMD Input
CMD# Input
CMD+EVT #1 Imput
CMD+EVT #2 Input
CMD+EVT Output
TVP #1 Input
TVP #2 I(nput B
VP Qutput
Ancomaly Report A A A
ctatistics Report for:
CMD Input
CMD¥* Input
CMD4EVT #1 Input
CMD+EVT #2 Input
CMD+EVY Quiput
VP #1 Input 4 Y
TVP #2 Input

TVP Uubput

"

w w o w w
4

w
4
oM o o M

LS - S S S
)
o

I o T

G b

L= Autdnert . oally genersted

i’

Automaticelly generated, if input

Automatically generated, all parameters

Optionadi, any or sil in the column

= MM OO W
i

ol
Optional, one only in the column

Table T=2
Displey Capability vs. Operating Mode




T.2 Compare Function

When executing either the Compare Option or the Compare and
Display Option, the program shall perform a comparison analysis
Betweén two collections: a CMD collection generated by COMGEN
and a CMD¥ collection produced by AMCOMPRX. The CMD¥ collection
shall be used as the Daseline and the CMD collection compared
against it, where the analysis is displayed in the Anomsly
Report.

The comparison shall be performed on a card-by-card basis, vhere
the analysis is to determine which of these four conditions

exist at a2 given point:

(1) The same command {including all parameters) exists in
both collections and their time vaiues are eithey
identical or the difference is less than a specified

amount.

(2} A command exists in the (MD¥ coliection, but does not

exist in the CMD collection.

(3) A command exists in the CMD collection, but dces notb

exist in the OMD¥ collection.

[}

k) The sam

both collecticns, but their time values differ by an

oommand f;mr.'}i-gﬁ%mm PR ator | RO S S
RS HEMER LA L A b i i b s b b APy e ode ym@m&. @‘.5; SLAIBLE L

smount greater than or egual to a specified amount.

Referring to Figure 6-1 in Section 6.1.5, define the following

display line {ypes:

- The l-st, 2-nd and beth lines are Type 1 display lines:

- The 3-rd line is o Type 2 display line;

by
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- The 6-th and T-tk lines are Type 3 display lines: and
- The 5-th and 8-~th lines are Type 4 display lines.

Then during the compare process, the following actions shall be

performed:

- If a Condition 1 situation is found, issue a Type 1

display line.

(=
ui

If a Condition 2 situation

found, issue a Type 2

display line,

- If a Condition 3 situation is found, issue a Type 3

display line.

- If a Condition 4 situation is found, issue a Type k4

display line.

T.2.1 ‘Comparing a Priority Collection

The specifications above are predicated on the situstion where
both the CMD and the CMD¥* collections are "timed’ collertions.
The CYD¥* collection produced by AMCOMPRX will always be a
'timed' collection. However, as is noted in Section 3.1.1,
COMGEYN wmoy oubput a ‘priority’ collection. If EVIMLE is given
a ‘priority' collection as input to the compare function, the

processing must be slightly different from that described above.

The compsarison shell be performed on & cayd-by-card basis, where
the analysis is to determine which of these three conditions

exist at a given point:

{1] The same commend (including all parameters) exists in

both collections
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(2) A commend exists in the CMD¥ collection, vut not in

the CMD collection; and

(3) A command exists in the CMD collection, but not in the

CMD#% collection.

In determining the existence of Condition 1 above, the time
Tfield in the CMD* collection is ignored during the test. The
actions which follow determination of Condition 1, 2 or 3, are
reduced to the first three actions listed in Section 7.2, where

the time field does appear in the Type 1 and 2 display lineém

Conversion of the CC-1/2 Command

The discussion in Section 3.1.3 points out the fact that COMGEN
can output two different forms of the CC-1/2 command: the
Instruction Word Form and the Data Word Form (see Reference 7).
On the other hand, AMCOMPRX can only output the Instruction
Word Form, Therefore, the foliowing requirement is placed on
the EVIMDR program:

If the progrsm is executing either the Compare Option or

the Cowpare and Display Option, and if a Data Word Form of

a CC-1/2 commard is found in the CMD collection, the progranm
shall convert that command to its equivalent Insztruction
Word Form (without destroying the original rommand?} before
attempting to match the command with a CC-1/2 command in .
the CMD* collection.

There are 2-0 = 2,1h7,483,648 unique CC-1/2 Instruction Word
Form commands and the same number of unique (CC-1/2 Data Word
Form commends. There is 2 one-~to-one relationship between
these two sets; that is, for a given Instruction Word Form come

mand, there is one and only cne eguivalent Date Word Ferm command.

WA
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" Using the notation and definiiions given in Reference 7

the problem is to convert the alpha-numeric form
CC-1/2 LLL DATA QQQQ EEE (1)
to the equivalent alpha-rumeric form
CC-1/2 ILL CCC AAA  BBB (2)
This conversion is accomplished by executing the following steps.

Step 1: Transfer columns 1-13 from the input command to columns
1-13 of the new image. The command designator (CC-1/2)
and the memory location (LILL) are the same in either

forn,

Step 2: Convert the parameter QQRQ from EBCDIC to the binary
integer Q. Compute the rumbers ¥ = @ (mod 16) ang
Y = £0/16]. That is, X is the remainder when Q is
divided by 16 and Y is the integer portion of the div-
ision result; another representation is Q = 186 % ¥ + Y.
For example, if QQGQ is 2708, then X is 4 and Y is 169.

Step 3: Using X as an index, select tne operation code (CCC)
Trr s Table 7-3 and place it in columns 1h-16 of the
new imege. Place blanks in columns 17-19 of the new

image.

Step 4: Convert ¥ from binary integer to the EBCDIC i-address
(AfA), with leading blanks, and place the result in

columns 20-22 of the new inmage.

Step 5: Transfer columns 23-27 from the input command to
columns 2327 of the new image. The event address FEE

-

is the same 25 the B-address HBH,

At
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Mnemonic
R Operation Operation
Code

o NOP Yo Operation

1 CLJ Conditional Jump
.2 6N Count and Jump

3 WOH Word Output and Halt

b ADD Add

5 TAB Transfer A to B

6 SUB Subtract

T WIH Word Input and Halt

3 HLT Halt

g DAT Decrement Address and Jump
10 UNg Unconditional Jump

11 ROJ Reset Operation Code and Jump
12 DHJ Decrement Hours and Jump

i3 Vg Decrement Veriable and Jump
1k DMJ Decrement Minutes and Jump
i5 I DSJ Degrement Seconds and Jump

Tabic 7-3

Operation Codes for CC-1/2 ¥orm Conversion

i
()
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The program shall execute the above steps to effect the
conversion from the Data Word Form CC-1/2 command Lo the
Instruction Word Form CC~-1/2 command. Note that the time
field, if present. is unaffected by the conversion and becomes

g part of the new image.

Adcumulate Furnction

The progrem shall provide the capability to accumulate pairs of
CMD+EVT and TVP collections as described in Section 3.2.2. The
two collections in each pair to be accumulated will be disjoint
sets of data, in that the time spans of the two sets will not
overlap. If an overlap is sensed by the program, it shall be a
fatel error. Therefore, the accumulate function shall be
performed in the manner of a concatenation; the later set
shall be 'attached' to the end of the earlier set, replacing
the EOC card in that set.




