Attachment G — Requirements M atrix

Requirement Comments

AR Architectural Requirements R7.0 Comments
I mpl.
ARL The SIMSS shd| have a client/server architecture with | Full

the client providing the user interface and the server

providing the functiondity.

AR2 The SIMSS shdl be capable of usng multiple clients | Partia
and servers.

AR2.1 | The SIMSS shdl be capable of interfacing with Full
multiple servers from asingle dient.

AR2.2 | The SSIMSS shdl be capable of interfacing with Partial Allows
multiple clients from a single server. Only one dient multiple
ghall be alowed to control the server with the other projects with
clients providing a display-only capability. multiple

clierts, but
not angle
project with
multiple
cients Also,
al of the
clients can
control
server.

AR2.3 | The SIMSS shdl be capable of providing password
protection for invoking or transferring the master user

interface.

AR3 The SIMSS shdl be able to run client and server on Full
same or separate hosts.

AR4 Any SIMSS cdlient shdl be capable of running with any | Full
SIMSS server.

AR5 The SIMSS dlient shdl be capable of runningonany | Full
pure Java compliant virtud machine.
AR6 The SIMSS sarver shdl be cgpable of running on a Full
machine with a Windows NT operating system.
AR7 The SIMSS sarver shdl be cagpable of running on a
machine with a Linux operding system.

ARS8 The SIMSS shdl provide remote access to the Full
SIMSS server for operations.

AR9 The SIMSS shdl use TBD security sandards for
remote access.
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AR10 The SIMSS shdl congst of a collection of Full
independent modules capable of being connected
together vialinks for a specific function.

AR10.1 | Themodules shdl provide a sandard user and Full
programmatic interface.

AR10.2 | Each module shal have adient and a server Full
component.

AR10.3 | Each module shdl provide a specific, logicdly diginct | Full
dement of overdl SMSS functiondity.

AR11 | The SIMSS shdl be capable of creating and running | Full
one or more configurations (projects) under operator
control. A project is a collection of SIMSS modules
and links intended to perform a specific function.

AR12 | Theoutput channd of any SIMSS module shal be Partia See

able to interface with the input channd of any other limitations

SIMSS module, and vice versa (Attachment
Hof R7.0
delivery
package)

AR13 | The SIMSS shdl be capable of being a component of
alarger dmulation system that is IEEE-1516 (DM SO

HLA) compliant.
Ul User | nterface Requirements R7.0 Comments
I mpl.
ull The SIMSS shdl provide agraphica user interface. Full

Ulll The SIMSS shdl provide a user interface that can be
run within a Web browser.

ull.2 The SIMSS shdl provide atext command line Full
interface for directives to be entered.

Ull3 The SIMSS shall provide the same degree of control | Partia Not al
from directives thet is available from the graphica modules
user interface.

ull4 The SIMSS shdl be cgpable of generating a scenario
file containing dl the directives entered by the user
during a specific period of time.

ull5 The SIMSS shdl provide the capability to recdl Full
previoudy entered directives to be executed again or
edited and then executed up to at least the last ten
directives entered
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ul2 The SIMSS shdl provide the user with project Full
control.

ul2.1 The SIMSS shdl provide the user with the capability | Full
to create and delete projects.

ul2.2 The SIMSS shdl provide the user with the cgpability | Full
to select which server host to connect to for a specific
project.

ul2.3 The SIMSS shd| provide the user with the capability | Full
to add amodule to a project.

ul2.4 The SIMSS shdl provide the user with the capability | Full
to delete a module from a project.

ul3 The SIMSS shdl provide the user with module Full
channd control.

ul3.l The SIMSS shdl provide the user with the capability | Full
to determine how many input and output channels a
module is capable of handling.

Ul3.2 The SIMSS shd| provide the user with the capability | Full
to create alink between an output channel of any
module to an input channd of any other module.

UlI3.3 The SIMSS shd| provide the user with the capability | Full
to ddete any link previoudy created.

ul34 The SIMSS shd| provide the user with the capability | Full
to determine which channds alink connects.

UI3.5 The SIMSS shd be capable of displaying meaningful
names for each module input or output channdl.

ul4 The SIMSS shdl be capable of displaying a brief Full
description of a modul€ s function.

ul5 The SIMSS shdl provide the user with the cgpability | Full
to stop and start operations for a specific project.

ul6 The SIMSS user interface shall be capable of Full
displaying and logging al system event messages for a
specific project.

ul6é.1 The SIMSS user interface shdl log dl system Full

messages for a specific project to an event log that is
accessble offlineif IMSSis not running.

Ul6.2 The SIMSS user interface shal provide adisplay Full
showing al system messages generated during the
current sesson for a specific project.

ul6.3 The SIMSS user interface shal provide the capability | Full
to filter system messages based on message type.

ul7z The SIMSS user interface shdl be capable of printing | Full Copy/paste
any display. to/from
clipboard
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ul8 The SIMSS shd| provide the user with the capability | Full
to save the configuration of a current project.

ul8.1 The SIMSS shdl be capable of saving the overdl Full
configuration (modules and links) of a project.

ul8.2 The SIMSS shdl be capable of saving the Partid Not al
configuration information specific and internd to modules
modules in a project.

ul9 The SIMSS shd| provide the user with the capability | Partia
to restore a project based on aprevioudy stored
configuretion.

ulo.1 The SIMSS shdl be capable of restoring the overdl Full
configuration (modules and links) of a project based
on a saved configuration

ul9.2 The SIMSS shdl be capable of restoring the Partia Not al
configuration information specific and internd to modules
modules in a project based on a saved configuration.

ul10 Each SIMSS module shall provide the user with the Partid
capability to contral its configuration and functiondity.

ul1l Each SIMSS module shall provide the user with the Full
cgpability to monitor its configuration and status.

ul12 The SIMSS user interface shdl update dl dynamic Full
displays at least once every three seconds.

ul13 Each SIMSS module shdl be cagpable of displaying to | Partid It may not
the user the date and release number of the version reflect the
currently running. latest date of

changesif
the
*DlIManCla
ss.cpp was
not checked
in a the
sametime.

DM Data Management Requirements R7.0 Comments

Impl.

DM1 The SIMSS shdl include a data format control Partia Havefla file
document (DFCD) that defines a standard storage database
format and medium for al information needed to format for
generate and modify telemetry, vaidate and identify CCSDSs
commands, and reflect commands in telemetry. telemetry

generation.
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DM2 All SIMSS modules that generate or modify Partia Tdemetry
telemetry, vaidate or identify commands, or reflect only.
commands in telemetry shdl adhere to the DFCD
when gtoring and retrieving data used for these
pUrposes.

DM3 The DFCD ghdll include record formats for Partial ab,cef,gh

information about each of the following telemetry only.

dements.

Telemetry parameters

Tdemetry locations

Telemetry packets

TDM tdlemetry formats

Physcd channds

Virtud channds

Virtud channd to physicd channd mappings

Packet to virtua channd mappings

Polynomia conversons between raw

telemetry vaues and engineering units

J.  Linear conversions between raw telemetry
vaues and engineering units

k.  Conversgons between raw telemetry values
and discrete state text

I Red and ydlow limit vaues

T TQ@ TP a0 o

DM4 The DFCD shdl include record formats for
information about each of the following command
dements

a  CCSDScommands

b. Non-CCSDS commands

c. Command data area parameters

d. Command data area parameter conversons

DM5 The DFCD shdl include record formats for the
information required to map tlemetry verifiersto
commands received

DT Data Transport Requirements R7.0 Comments
Impl.

DT1 The SIMSS shdl provide amodule that is cgpableof | Full
sending data via TCP/IP and UDP/IP.

DT11 This module shdl be cgpable of connecting to an IP Full
socket for the purpose of transmitting data.

DT1.2 Thismodule shdl be capable of transmitting dataover | Full
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an |P socket in UDP unicast mode.

DT13 Thismodule shdl be capable of transmitting dataover | Full
an |P socket in UDP multicast mode.

DT14 Thismodule shdl be capable of transmitting dataover | Full
an | P socket in TCP mode.

DT1.4.1 | Thismodule shal be cgpable of tranamitting dataover | Full
an IP socket asa TCP/IP client.

DT1.4.2 | Thismodule shal be cgpable of tranamitting dataover | Full
an IP socket asa TCP/IP server.

DT15 Thismodule shdl be capable of trangmitting up to Full
6000 bytes of datain asingle IP data block.

DT16 Thismodule shdl be capable of interfacing with other | Full
modules for the purpose of accepting data to be
transmitted.

DT1.7 This module shdl be capable of displaying the Full
following IP interface gatus information to the user:
a  Number of packetstransmitted
b.  Enabled/disabled status
C.  Themod recent data that was transmitted

DT18 Thismodule shal provide the user the capability of Full
setting, by means of auser interface, 1P socket
parametersincluding the following:

a |Paddress

b.  Port number

c. Dédfined or varigble datasze

d. Multicagt address

DT2 The SIMSS shdl provide amodule that iscgpableof | Full
receiving data via TCP/IP and UDP/IP.

DT21 Thismodule shal be capable of connecting to an IP Full
socket for the purpose of receiving data.

DT22 This module shdl be cgpable of recalving dataover an | Full
|P socket in UDP mode.

DT2.3 This module shal be capable of recelving data over an | Fll
| P socket in UDP multicast mode.

DT24 This module shal be capable of recelving data over an | Rl
|P socket in TCP mode.

DT24.1 | Thismodule shdl be capable of recaeiving data over an | Full
|P socket asa TCP/IP client.

DT2.4.2 | Thismodule shdl be capable of recaeiving data over an | Full
|P socket asa TCP/IP server.

DT25 This module shdl be capable of receiving up to 6000 | Full
bytes of datain asingle | P data block.

DT2.6 Thismodule shdl be capable of interfacing with other | Full
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modules for the purpose of passing on received data

DT2.7

Thismodule shdl be cgpable of displaying the
following IP interface status information to the user:
a. Number of packets received
b. Endbled/disabled status
C.  Themos recent data that was received

Full

DT28

This module shal provide the user the capability of
Setting, by means of a user interface, 1P socket
parameters including the following:

a IPaddress

b.  Port number

c. Dédiined or varigble datasize

d. Multicast address

Full

DT3

The SIMSS shdl provide amodule that is capable of
sending serid dataand clock using |SA based
architecture.

Full

DT3.1

This module shal be capable of connecting to a serid
line for the purpose of tranamitting data.

Full

DT3.2

Thismodule shal be capable of tranamitting aframe
length up to 4096 bytes of data.

Full

DT3.3

Thismodule shdl be capable of interfacing with other
modules for the purpose of accepting datato be
transmitted.

Full

DT34

This module shdl be capable of sdecting the internd
clock in arange from 100 Hz to 4 MHz.

Full

DT3.5

Thismodule shdl be cgpable of displaying the
following information to the user

a.  Enabled/disabled satus

b. Daafrequency

c. Framelength

d. Framecount

e.  Themos recently transmitted block of data

Full

DT3.6

Thismodule shal provide the user the capability of
setting serid interface board parameters through a user
interface incdluding the following encoding choices

a.  Non-Return-to-Zero-Level (NRZ-L) (true or
inverted)
NRZ-Mark (NRZ-M) (true or inverted)
NRZ-Space (NRZ-S) (true or inverted)
Bi-phase-Leve (BIO-L)
BIO-M
f BIO-S

®PeooT

Full

DT3.7

Thismodule shdl be cagpable of providing an externd

Full
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clock interface in the R422/TTL standard.

DT4

The SIMSS shdl provide amodule that is capable of
recelving serid dataand clock (RS422/TTL), using

| SA based architecture.

Full

DT4.1

This module shdl be cgpable of connecting to a serid

line for the purpose of receiving data.

Full

DT4.2

This module shdl be cgpable of recaving aframe

length of up to 4096 bytes of data.

Full

DT4.3

Thismodule shdl be capable of interfacing with other
modules for the purpose of passing on received data.

Full

DT4.4

Thismodule shdl be cgpable of displaying the
following information to the user:
Enabled/disabled status

Data frequency

Frame length

Frame count

Subframe count

Frame sync drop count

Subframe drop count or sequence drop
Frame sync search and lock status

S o0 o

I. The most recently received block of data

Full

DT4.5

This module shall provide the user the capability of
setting serid interface board parameters through a user

interface including the following choices:
a  NRZ-L (trueor inverted)
b. NRZ-M (true or inverted)
c. NRZ-S(trueor inverted)

Full

DT4.6

Thismodule shdl provide the user the following
information:

Sync status (Lock, Search, Idle)

Subframe status (Lock, Search, Idl€)
Clock gtatus (active or inactive)

Frame count

Frame drop count

Subframe count

Subframe drop count

Data orientation (most sgnificant bit or least
ggnificant bit is trangmitted first)

Data polarity (true or inverted)

Clock polarity (true or inverted)

K. Auto polarity check

|. Framelength

S TP Qa0 o

— —

Full
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. RSA22/TTL
Correlation
Subframe size
Subframe location
Subframe start count
Subframe stop count
Sync size (up to 8 bytes)
Sync mask
Sync pattern

E" Vv S0TOS3

DT4.7

This module shdl provide the capability of operating in
asynchronous mode

Full

DT5

The SIMSS shdl provide amodule that is capable of
sending serid dataand clock (RS422) on with PCI
based serid cards.

Full

DT51

This module shal be capable of connecting to a serid
line for the purpose of tranamitting data.

Full

DT5.2

This module shdl be capable of trangmitting up to
4096 bytes of datain asingle operation.

Full

DTS5.3

Thismodule shdl be capable of interfacing with other
modules for the purpose of accepting data to be
transmitted.

Partia

See
limitations
(Attachment
Hof R7.0
delivery
package)

DT54

Thismodule shdl be capable of sdecting the internd
clock in arange from 900 Hz to 4 MHz. (Output
internal clock only. Input clock is driven by the
externd clock).

Partia

See
limitations
(Attachment
Hof R7.0
ddivery
package)

DT5.5

This module shal be capable of sdecting the channd
to transmit data.

Full

DT5.6

Thismodule shal be cagpable of selecting the polarity
of the data stream (true or inverted).

Full

DTS5.7

Thismodule shal be cgpable of sdecting data
orientation (mogt dgnificant bit or least Sgnificant bit is
transmitted firgt).

Full

DT5.8

Thismodule shal provide the user the capability of
setting serid interface board parameters through a user
interface including the following Pulse Code
Modulation (PCM) code choices:

a  NRZ-L (trueor inverted)

Full
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NRZ-M (true or inverted)
NRZ-S (true or inverted)
BIO-L (true or inverted)
BIO-M (true or inverted)
f BIO-S (true or inverted)

®PeooT

DT5.9 Thismodule shal be capable of sdecting data Full

encoding (CRC, Reed-Solomon, Randomization,
Convolution)
DT5.10 | Thismodule shdl be cgpable of displaying the Full

following informetion to the user
PCM code selection
Data Orientation
Channd

Clock Type

Clock frequency

Data polarity
Framelength

Frame count

Data encoding selection
The most recently transmitted block of data

e Rl B WY R o g

DT5.11 | Thismodule shal be cgpable of providing an externd | Full
clock interface in the R$422 standard.

DT6 The SIMSS shdl provide amodule thet is capable of | Full
receiving seria dataand clock (R$422) with PCI
based serid cards.

DT6.1 Thismodule shal be capable of connecting to aserid | Full
line for the purpose of recelving data.

DT6.2 This module shall be capable of receiving upto 4096 | Rull
bytes of datain a Sngle operation.

DT6.3 Thismodule shdl be capable of interfacing with other | Ful
modules for the purpose of passing on received data.

DT6.4 Thismodule shdl be capable of providing an externd | Full
clock interface in the R$422 standard.

DT6.5 Thismodule shal be cgpable of sdecting data Full
orientation (most sgnificant bit or least Sgnificant bit is
recaived first).

DT6.6 Thismodule shall be capable of selecting data polarity | Full
(true, inverted, or auto polarity check).

DT6.7 Thismodule shdl be capable of sdlecting synchronized | Ful
patterns up to 4 bytes.

DT6.8 Thismodule shdl be capable of sdlecting FIFO sizeup | Rl
to 99 buffers

AttachG-R5.0.doc 10 10/07/02




DT6.9 Thismodule shdl be capable of sdlecting data input Full
type (PDP and SIM).

DT6.10 | Thismodule shdl be capable of sdecting of setup Full
command information (Tail sequence, tail length, tall
pattern, command Sze, and max command Sze).

DT6.11 | Thismodule shal be capable of passng to next Full
module a commands block in multiple packets or one
packet, specified by command size and max command
gzeinformation.

DT6.12 | Thismodule shdl be cgpable of setting up maximum Full
vaue, Szein bits, and garting location in bits, of sub
frame.

DT6.13 | Thismodule shal provide the user the capability of Full
setting serid interface board parameters through a user
interface indluding the following choices:

a. NRZ-L (trueor inverted)

b. NRZ-M (true or inverted)

c.  NRZ-S(trueor inverted)

DT6.14 | Thismodule shdl be capable of displaying the Full
following information to the user:

Number of frames received

Number of frames dropped

Number of subframe received
Number of subframe dropped

PCM coding

Data polarity

Data orientation

Receiving channd

Datainput type

Sync. Pattern

Sync. Size

Framesze

FIFO sze

Tall length

Tall pattern

Tail sequence enabled/disabled status
Maximum command Sze

Maximum value of subframe counter
Minimum vaue of subframe counter
Subframe counter Sze in bits
Subframe gtarting location in bits
Saus of frame synchronization and subframe

SECTVWSTQETOSITATTSQ TR0 TR
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seguence
w. Daa pattern within one frame
X. The most recently received block of data

DT7

The SIMSS shdl be able to operate in IP and seridl
modes Smultaneoudy.

Full

DT8

The SIMSS shall support IPto Serid and Serid to IP
data converson and buffering.

Full

DT9

The SIMSS shdl provide a module that is capable of
using two Ethernet cards smultaneoudy.

Full

DT9.1

This module shdl be able to sdlect which Ethernet card
is default card

Full

DT9.2

This module and the Ethernet card it isusing shdl be
able to communicate independently of any other
Ethernet card in the system. This includes requirements
DT1.1-DT1.8, DT2.1-DT2.8.

Full

DT9.3

This module shal be able to connect to any Ethernet,
independent of any other card.

Full

DT10

The SIMSS shdl provide amodule thet is cgpable of
formatting data into message blocks with standard or
user-defined formats.

Partia

DT10.1

This module shal be cgpable of connecting to other
modules for the purpose of receiving datato be
formatted.

Full

DT10.2

This module shdl be cgpable of connecting to other
modules for the purpose of passing dong formatted
data.

Full

DT10.3

Thismodule shal be capable of creating messages
with the fallowing formats (this implies the cgpability to
block data into these formats):
a  NASA Communications (NASCOM)
Johnson Space Center (JSC) blocks
b. NASCOM Multiplexer-Demultiplexer
(MDM) blocks
c. NASCOM Deep Space Network (DSN)
block
d. NASCOM DSN/GSFC Interface Blocks
(DGIB)
e.  NASCOM JSC to Payload Operations
Control Center (POCC) Blocks
f. ~ NASCOM JSC to Ground Space Tracking
Data Network (GSTDN) Blocks
g Red-TimeProtocol (RTP) messages
h. EOS Data Operations System (EDOS)

Partia

ab,cde
f, gonly;
aincludes
POCC to
JSC
command
blocks.
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ground message header messages
I EDOS service header messages

DT104

This module shal be capable of adding message
headers and trailers based on the contents of atext file
providing formatting information according to SIMSS
specifications.

Full

Includes
CCST3ICD
format

DT10.5

Thismodule shdl provide auser interface that dlows
the user to set the following parameters.

a.  Thetype of message to be formatted and
configurable parameters associated with that
type

b.  The pathname of the fileto be used asthe
bads of formatting

Partiad

b only

DT10.6

Thismodule shall provide a status digplay that shows
the user the following information:
a  Thenumber of data packets received
b.  Thenumber of data blocks sent
c.  Thecurrent type of message being formatted
d.  Configuration parameters
e.  Last block transmitted

Partia

a bonly

DT10.7

This module shdl provide the capability to transmit
Circuit Assurance Blocks (CABs). The CAB blocks
will be tranamitted a arate of 1 block per five
seconds when no telemetry blocks are active.

DT10.8

This module shdl provide the capability to tranamit
‘empty’ NASCOM blocks in the configured block
type. The‘empty’ blocks shdl be defined as
NASCOM blocks with a datalength and rate
congstent with the configured telemetry rate where the
data content isfill data

DT11

The SIMSS shdl provide amodule that is capable of
vaidating message blocks with standard or user-
defined formats and extracting and sending the
enclosed data on to another SIMSS module.

Partia

DT111

This module shdl be cagpable of connecting to other
modules for the purpose of receiving message data to
be vaidated.

Full

DT11.2

Thismodule shal be capable of connecting to other
modules for the purpose of sending message data that
has been extracted from data received.

Full

DT11.3

Thismodule shdl be capable of vaidating messages
with the following formats:
a. NASA Communications (NASCOM)

Partia

ab,cde
f, g only,
aincludes
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Johnson Space Center (JSC) blocks

b. NASCOM Multiplexer-Demultiplexer
(MDM) blocks

c. NASCOM Deep Space Network (DSN)
blocks

d. NASCOM DSN/GSFC Interface Blocks
(DGIB)

e. NASCOM JSC to Payload Operations
Control Center (POCC) Blocks

f. ~ NASCOM JSC to Ground Space Tracking
Data Network (GSTDN) Blocks

g Red-TimeProtocol (RTP) messages

h.  EOS Data Operations System (EDOS)
ground message header messages

I. EDOS service header messages

POCC to
JSC
command
blocks.

DT11.4

This module shdl be cagpable of vaidating message
headers and trailers based on the contents of atext file
providing formatting information according to SIMSS
Specifications.

Full

Includes
CCST3ICD
format

DT11.5

Thismodule shdl provide a user interface that dlows
the user to st the following parameters.
a The type of message to be formatted and
configurable parameters associated
with that type
b. The pathname of the file to be used asthe
bads of formatting

Partia

Pathname
only

DT11.6

Thismodule shall provide a status digplay that shows
the user:
a  Thenumber of data blocks received
b.  Thenumber of data packets sent
c.  Thecurrent type of message being vaidated
d.  Configuration parameters
e.  Ladt block received

Partia

a bonly

DT11.7

This module shdl provide the capability to monitor the
reception of CABs on sdlected input channels.

DT11.8

This module shdl provide the capability to monitor the
reception of ‘empty’ blocks on sdlected input
channels.

DT12

The SIMSS shdl provide amodule that is capable of
encoding serid data via software and of tranamitting
the resulting encoded data.

Full

DT121

This module shal be cgpable of adding 16-bit cyclic
redundancy check (CRC-16) encoding to a serid data

Full

AttachG-R5.0.doc 14

10/07/02




sream.

DT12.2

This module shdl be capable of adding Reed-Solomon
check symbolsto a serid data stream.

Full

DT12.3

Thismodule shal be capable of adding convolutiona
encoding to a serid data stream.

Full

DT124

Thismodule shdl be capable of adding randomization
encoding to a serid data stream.

Full

DT125

Thismodule shdl dlow the user to pecify the
transmission encoding methods to be performed on a
seria data stream.

Full

DT126

Thismodule shdl alow the user to specify the data
block size to be encoded.

Full

DT12.7

Thismodule shdl be capable of displaying the satus
and configuration informétion to the user, induding:
a. The current encoding methods being performed
on the data stream
b. The contents of the last data block encoded
c. Thetotal number of data blocks transmitted

Full

DT13

The SIMSS shdl provide amodule that is capable of
supporting command echo.

Partia

DT131

This module shal be capable of connecting to another
module for the purpose of receiving datato be
echoed.

Full

DT13.2

Thismodule shal be capable of connecting to another
module for the purpose of sending data that has been
echoed.

Full

DT13.3

This module shal be capable of extracting the source
and destination identifiers from a data block received,
swapping them, re-generating the CRC for the block if
applicable, and sending out the resulting block.

Full

DT134

This module shdl provide the user with the capability
to set the following parameters.
a.  Location of the source identifier in the block
b.  Szeof the source identifier
C. Location of the destination identifier in the
block
d. Szeof the dedinaion identifier

Partid

Settable from
a configura:
tionfile

DT13.5

Thismodule shdl provide the following gatus
information to the user:
a. Number of blocks received
b.  Current location being used for the source
identifier

Partia

aand e
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C.  Current location being used for the destination
identifier

d. Last source and destination identifiers received

e.  Contents of the most recent block received

DT14 The SIMSS shd | support continuous, intermittent, and
discrete transmission modes.

DU Database Flat File Utility Requirements R7.0 Comments
Impl.

DU1 There shdl be stand done utilities for converting project | Full
specific database flatfiles into abinary fileto beread in
by the Generic CCSDS telemetry generating module.

DU2 The binary file generated by the IMSS utilitieswill be | Partia Not al

gyntacticdly vaid. vdidations
implemente
d
DU3 There shal be a SIMSS utility to convert project Full

specific database flafilesinto an ASCII text file.

DU3.1 The ASCII utility shdl be @bleto read in multiplefiles. | Full
Thesefiles shdl include flaifiles from a specific project.

DuU3.2 The user shall be able to define the following for each Ful

input file

a.  Column ddimiter.

b. Number of fields per record.

c. Therdationship between the input file fields and the
output file,

DU3.3 The user shdl be able to define the following (globd to | Full

al tdlemetry):

a. If packets are dlowed to cross VCDUs or transfer
frames.

b. If transmisson of VCDU will wait for VCDU to be
filled.

c. SCID.

d. Sizeof VCDU or transfer frame.

DuU4 There shdl be a SIMSS utility to convert an ASCII text | Full
fileinto abinary file

DU4.1 The ASCII-to-binary utility will take asingle ASCII Full
text asinput and output binary file(s) as needed by the
Generic CCSDS telemetry generating module.

Du4.2 The file will define the following (globd to dl tdlemetry): | Partia Trandfer
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C.
d.
e

If packets are allowed to cross VCDUS or transfer

frames.

If tranamisson of VCDU will wait for VCDU to be

filled.

Verson (VCDU or transfer frame).
SCID.

Szeof VCDU or trander frame.

Frames not
implemente
d

DuU4.3

Thefile will define the following (for VCDUS):

e - - N =

Kk

VCID

Output Channel

Replay Flag

Error Control Flag (in primary header)
Insert Zone Flag

Insert Zone Size

Op Control Flag

Error Control Flag (not in primary header)
RS Encoding Flag

RS Encoding Sze

Command Channel

Full

Du4.4

Thefile will define the following (for trandfer frames):

Kk

e R - =

VCID

Master Channel
Secondary Header Flag
Secondary Header Length
Op Control Flag

Frame Error Control Flag
Output Channel

Sync Hag
Packet Order Flag

Segment Length ID
Command Channd

None

Transfer
Frames not
implemente
d

DuU4.5

The file will define the following (for packets):

S0 a0 o

APID

VCID

Secondary Header Type
Sze

Interval

Time Offset

Skey

Key Offsat

Key Length

Full

AttachG-R5.0.doc 17

10/07/02




DU4.6

Thefile will define the fallowing (for mnemonics)
Name

Type

Description

APID

Skey

Bit Offsat

g BitSze

-0 Qo0 oW

Full

ParmID was
removed

Du4.7

In case where the project information is incomplete, the
utility shdl provide default values for dl non-mandatory
unpopulated fieds.

Full

TG

Telemetry Generation Requirements

R7.0
Impl.

Comments

TGl

The SIMSS shdl provide a module that generates
CCSDS tdemetry based on information stored in a
standard database.

Full

TG1l1

This module shdl generate telemetry packets according
to CCSDS standards.

Partia

AOS only

TGl.11

This module shal provide a stlandard packet primary
header with an incrementing packet counter.

Full

TG1.1.2

This module shdl provide the database-driven option of
a secondary header in the one of the following formats:
a  SMEX secondary header
b. EOS secondary header

TG1.1.3

Thismodule shal use the database to define the
following packet-level parameters.
Applicationid

Source

Existence of a secondary header
Type of the secondary header
Length of packet

Virtud Channd id

Interval

Interval offst

Key

Key offsat

k Key length

T STe@ TP o0 T

Partia

b, d not
implement

TGl1.14

This module shdl provide the user with the cgpability to:
a.  Setany vauein apacket primary header

Partia

All except
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b.  Setany vauein apacket secondary header
c. Setany vaueinthe data area of a packet
d. Set apattern in the data area of a packet
e.  Enableor disable the sending of a packet on a
timed bass
f.  Changetheinterva between sending out
packets
TGL1.15 | Thismodule shdl be cgpable of displaying to the user: Partia All except
a. A packet’'s primary header b, d
b. A packet's secondary header
C. A packet'sdataarea
d. Theintervd a which apacket is being sent out
TG1l.2 This module shdl be capable of packing packetsinto Partid AQOS only
transfer frames or VCDUs and sending them on a
virtual channd according to CCSDS or CCSDS AOS
standards.
TG1.2.1 | Thismodule shdl be capable of ether splitting or not Full
splitting packets across frames based on parametersin
the database.
TG1.2.2 | Thismodule shdl generate aframe header with an Full
incrementing frame count.
TG1.2.3 | Thismodule shdl use the database to define the Partial AOS only.
following transfer frame and virtua channel parameters: d,|,m,n not
a  Virtud channd identifier implement
b. Famesze ed.
c. Packet splitting flag
d. Standard or AOSflag
e.  Mapping of packetsto virtua channels
f. Cross packets
g Whole VCDU or partid
h.  Spacecraft id
I. Sze (excduding RS)
j- Output channd
k. Replayflag
l. Header error control flag
m.  Insert zonesze
n.  Op control flag
0.  Error control flag
p. RSencoding sze
g. Command channd
TG1.2.4 | Thismodule shdl use the database to define the Full
following tlemetry point parameters.
a Mnemonic
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b length
C. parameter id
d  type

e description

TGL1.25 | Thismodule shdl use the database to define the Ful
following tdlemetry location parameters:
a aoid
b. key
Cc. paameterid
d.  bit offsat
e bitsze
f. mnemonic
TGL1.2.6 | Thismodule shdl provide the user with the cagpability to; | Partial a bae
a S any vduein the frame header for avirtud implemente
channd, either once or congtantly until disabled d
b. Setany vdueinthedataareaof aframefor a
virtua channd, either once or congtantly until
disabled
c.  Changethe mapping of packetsto virtua
channds
d. Enadleor disableavirtua channd
TG1.2.7 | Thismodule shdl be capable of displaying to the user:
a  Themods recent frame header for avirtua
channd
b.  Themost recent frame contents for avirtua
channd
c.  The packet mapping for avirtud channd
d. Thenumber of packets received for avirtua
channdl
€. The number of frames sent on avirtud channd
TG1.3 This module shdl be cgpable of combining theframes | Rull
for avirtua channe into aphysica channd according to
CCSDS standards.
TG1.3.1 | Thismodule shdl be capable of sending tlemetry data | Full
over one to three physical channels, each of which shall
correspond to a SIMSS channd or link.
TG1.3.2 | Thismodule shdl use the database to define the Ful
following physica channd parameters
a. Number of physcd channels
b.  Virtud channd to physca channd mapping
Cc.  Wheher theframefor thevirtua channd must
be full to be trangmitted
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TG1.3.3

Thismodule shal provide the user with the capakility to:
a.  Enableor disable aphysica channd
b. Changethevirtud channd to physica channd
mapping
c.  Changethe mugt-be-full flag for avirtud
channd

Partia

aonly, c
only
avaladlein
thefla file
input data
configura-
tion sage

TG1.34

This module shall be capable of digplaying to the user:

a.  Thecurrent number of physica channds

b.  Whether each channd is enabled or disabled

c.  Thevirtud channels mapped to a physica
channd

d. Thepriority of avirtud channd on aphyscd
channd

e.  Themug-befull flag for avirtud channd

f.  Thenumber of frames sent over a physica
channdl

g The most recent frame sent over aphysica
channd

Partia

a bandf
only

TGl14

This module shdl be capable of generating fill packets
and frames as necessary according to CCSDS
standards and database parameters. Virtua channd 7
(for standard CCSDS) and virtua channd 63 (for
CCSDS AOS) shdl be channds congisting entirely of
fill frames.

Partia

AOS only

TG15

This module shdl be capable of handshaking with the
serid or another externa module for the purpose of
sending out data a arate defined at that module.

Full

TG1.6

Thismodule shall dlow the ability to select a database.

Full

TG2

The SIMSS shd| provide amodule that generates time-
divison multiplexed (TDM) telemetry based on
information by the user.

Partia

TG2.1

This module shdl generate multiple telemetry formats on
aminor frame/mgor frame basis.

Full

One format
a atime

TG2.2

Thismodule shdl be capable of sending telemetry over
1 channd.

Full

TG2.3

Thismodule shal use a configuration file or GUI to
define the following parameters.
a. Number of minor frames per mgor frame
b. Szeof aminor frame
c.  Pogtion of the minor frame counter in the minor
frame
d.  Pogtion of the mgor frame counter in the minor

Full

ad settable
by user.
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or mgjor frame

TG2.4

This module shdl be capable of adding vaid CRC
check words to the end of aminor frame.

Full

16 or 32
bits

TG2.5

This module shdl be capable of accepting the vaue of
any parameter (e.g., acommand counter) from an
externa module.

Full

Currently on

byte
boundary

TG2.6

Thismodule shal provide the user with the capahility to:
a.  Enableor disablethe physica channe
b. Saayvdueinaminor frame
C.  Setpatternsinaminor frame or sequence of
minor frames, either consecutive or
subcommutated
d. Enableor disable setting the CRC check words

Partia

ad(no
subcoms)

TG2.7

Thismodule shal be capable of displaying to the user:
a.  Whether each channd is enabled or disabled
b.  The contents of the most recent minor frame to
be sent from that physical channe

c.  Theminor and mgor frame counts for a
physicd channd

d. Thetotd number of frames sent out over the
physicd channel

Partia

a c, donly.
buse
Monitor or
Test-
Moduleto
View.

TG2.8

This module shdl be cgpable of handshaking with the
serid or another externa module for the purpose of
sending out data a arate defined at that module.

Full

TG3

The SIMSS shall provide a generic, data-driven
module that is capable of modifying TDM tdemetry.

Full

TG3.1

This module shdl be cgpable of ingesting a data stream
containing only TDM minor frames, perform
modifications on the data, and output the modified data.

Full

TG3.2

This module shdl provide the user with the capability to
define the:

a. Minor frame sizein bytes.

b. Minor frame counter Szein bits.

c. Minor frame counter location at the bit leve

d. If minor frame counter is bit flipped.

Full

TG3.3

Thismodule shdl be capable of providing mod-hit
functiondity, up to 32 consecutive hits.

Full

TG3.3.1

Thismodule shal be capable of displaying to the user:
a.  Thecurrent minor frame number.
b. Thedatavduein the tedemetry stream before

Full
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modification.
c. Thedatavduein the tedlemetry stream after
modification.

TG3.3.2

This module shal provide the user with the capability to:

Enable or disable any modification.

Define the sart frame.

Define the subcom depth.

Define the gart byte.

Define the gart bit.

Define the bit length.

g. Define the vaue to be placed in the minor frame.

-0 Q0o

Full

TG3.4

Thismodule shdl be capable of modifying tdlemetry via
the use of defined tdemetry mnemonics.

Full

TG34.1

Thismodule shdl be capable of recelving and
implementing telemetry mnemonic updates provided by
amodding interface module.

Partia

TG3.4.2

Thismodule shal be capable of ingesting an ASCII text
filethat containsalis of tedlemetry mnemonics and their
telemetry locations.

Full

TG3.4.3

This module shal provide the user the capability to
modify al aspects of the database during runtime.

Full

TG3.4.4

This module shdl provide the user the capability to set
individua telemetry mnemonicsto PCM (or raw)
values.

Full

TG3.5

This module shdl be capable of recelving and
implementing telemetry mnemonic updates provided by
acommand ingest module.

Full

TG3.6

Thismodule shdl be fully controllable from the scenario
module.

Full

Cl

Command I ngest Requirements

R7.0
Impl.

Comments

Cl1

The SIMSS shdl provide a module with the capability
to recelve, vdidate, and identify CCSDS commands.

Partia

Cl11

This module shal be capable of receiving commandsin
theform of CLTUs.

Full

Cl1.2

This module shdl be cgpable of performing the
following CCSDS vdidation checks.

a  CLTU header and trailer

b. Codeblock CRC

c.  Trandfer frame header

Full
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d. Frame Acceptance and Reporting Mechanism
e.  Packet primary header

Cl1.3

Thismodule shdl generate a command link control
word (CLCW) for each virtua channd that reflectsthe
commands received.

Full

Cl14

Thismodule shdl be capable of receiving and executing
CCSDS FARM specid commands, including:

a  Unlock FARM

b. Set expected frame sequence number

Full

Cl15

This module shdl be capable of using a database to
determineif a command received isvalid.

Cl1.6

This module shdl provide the user with the capalility to
enable or disable any validation check.

Full

Cl17

This module shdl provide the user with the capability to

st or change the following parameters.

Expected CLTU header

Expected CLTU trailer

Codeblock size

Spacecraft id (SCID)

Any fidd in the CLCWs, including

1. Virtud channd id (VCID)

2. Next expected frame sequence number

f. FARM diding window sze

g Database source and version to use for
vaidation and identification

Pao o

Partia

g. not
implemented

Cl1.8

Thismodule shal be capable of displaying to the user:

a  Themost recent CLTU received

b.  The codeblock data areas from the most recent
CLTU received

c. Themost recent trandfer frame received for
each virtud channd

d. Themost recent packet received for each
virtua channd

e.  Thecurrent CLCW for each virtua channd

f. Counts of vdid and invadid command e ements
received

Full

Cl1.9

Thismodule shdl be capable of generating event
messages when errors are seen that provide specifics
on the error.

Full

Cl1.10

This module shdl be cgpable of generating an event
message when avaid command is received that
provides the command mnemonic and information on
its contents.
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Cl1.11

This module shdl provide the user with the capability to
suspend/resume the update of CLCW upon completion
of command validation.

Full

Cl1.12

Thismodule shdl be capable of providing the current
CLCW for any virtud channd to another module.

Full

Cl2

The SIMSS shdl provide a module with the capability
to receive, vdidate, and identify non-CCSDS
commands.

Partia

Cl2.1

Thismodule shall be cgpable of receiving a stream of
non-CCSDS commands.

Full

Cl2.2

Thismodule shdl be cgpable of performing the
following validation checks on non-CCSDS
commands.
a.  Spacecraft identifier
b. Hamming code
c.  Command block format including barker code,
preamble, and postamble

Full

Cl2.3

Thismodule shdl be capable of ingesting a databasefile
containing commands and associated telemetry
veifiers. These verifiers and ther values shdl be
forwarded to another module for telemetry updates.

Full

Cl2.4

This module shdl provide the user with the capalility to
enable or disable any validation check.

Full

Cl2.5

This module shdl provide the user with the capability to
st or change the following parameters.

Expected spacecraft identifier

Expected barker code

Expected pre-amble and post-amble pattern
Expected pre-amble and post-amble length
Internal command counter

Database source and version to use for
vaidation and identification

g.  Locaion(s) of command counter in telemetry

SO0 TR

Partia

aeandg
only

Cl2.6

Thismodule shal be capable of displaying to the user:
a.  Themost recent command received
b. Countsof vaid and invalid command dements
recelved

Full

Cl2.7

Thismodule shdl be capable of generating event
messages When errors are seen that provide specifics
on the error.

Full

Cl2.8

Thismodule shdl be capable of generating an event
message when avaid command is recelved that
provides the command mnemonic and information on
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its contents.

Cl2.9 Thismodule shdl provide the user with the capability to | Full
suspend/resume the update of command counter(s)
upon completion of command vaidation.

Cl2.10 | Thismodule shal be capable of providing the current Full
command counter(s) to another module.

CG Command Generation Requirements R7.0 Comments
Impl.

CGl The SIMSS shall provide amodule that is capable of Partid
credting, saving, reading, modifying, and transmitting
telecommand headers and binary files under user
control.

CGl1 The module shdl support the following predefined Partia
types of CCSDS data buffers:
a  Trandfer frame header
b.  Packet primary header
c.  Packet secondary header
d. Command data
e. Commad

CG1.1.1 | Themodule shdl dlow the user to congtruct a data Partia
buffer of a predefined type (CGl.1a-€) and saveit asa
binary datafile.

CG1.1.2 | Themodule shdl alow the user to identify abinary data
file as a predefined type (CGL.1a-€) and will interpret
the file accordingly.

CG1.1.3 | Themodule shal dlow the user to identify aportion of | Partial
abinary datafile by the start byte and number of bytes
as a predefined type (CG1.1a-€) and will interpret the
portion of the file accordingly.

CG1.1.4 | Themodule shdl dlow the user to change any fiddina | Ful
predefined type (CGL.1a-€) buffer.

CG1.1.5 | The module shdl automaticaly increment counter fields | Ful
in a predefined type (CGL.1a-€) buffer unless
overridden by the user.

CGl.2 The module shdl be capable of generating CCSDS Full
compositefiles.

CG1.2.1 | The module shdl alow the user to combine separate Full
files (from the predefined list of datatype CG1.1a-€)
into asinglefile. (For example, acommand may consst
of atransfer frame header, a packet primary header, a
packet secondary header, and command data.)
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CGl.2.2

The module shdl be capable of displaying to the user
the individual components of a composite file and the
identity information for each of those components.

CGl.23

The module shal maintain identify informeation about
any binary datafile that contains other than raw,
noncompodite data. Thisidentify information shal be
kept separate from the data file and shal indicate what
the file represents if other than raw data.

Full

CG1l.3

The module shal be capable of processing raw data
files containing CCSDS-formatted command data.

CGl31

The module shdl be capable of converting araw data
fileinto codebl ocks according to CCSDS
specifications.

CGl3.2

The module shdl be cagpable of cdculating CRC and
any polynomia check defined in the CCSDS
specification for araw datafile.

CG133

The module shall be capable of caculating CRC and
any polynomia check defined in the CCSDS
specification for data entered by the user.

CGl4

The module shal be capable of processing raw data
files containing non-CCSDS formatted command data.

Implement-
edin TDM
Cmd Gen
Module

CGl4.1

The module shall be capable of adding a barker code
and a hamming code to command data from araw data
file

| mplement-
edin TDM
CmdGen
Module

CGl14.2

The module shdl be capable of converting command
data from araw data file between NRZ-L and NRZ-M
data formats.

Implement-
edin TDM
CmdGen
Module

CG15

The module shal be cgpable of transmitting CCSDS
and non-CCSDS commands in red-time.

Partia

CGl51

The module shdl be capable of sending the contents of
afile as selected by the user.

CGl152

The module shdl provide the user with the cgpability to
send data once.

CGl152

The module shdl provide the user with the cgpability to
send data for afixed number of times at a user-defined
interva.

CG153

The module shdl provide the user with the capability to
send data a a user-defined interval until manualy
stopped.
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CGl.54

The module shdl provide the same capabilities available
for binary file generation and manipulation to an interna
data buffer.

CGl6

The module shdl be capable of generating and saving
Spacecraft/user profiles.

CGle6.1

The module shal be cgpable of generating a
gpacecraft/user profile that will contain spacecraft-
gpecific CCSDS information including the following:
a.  Codeblock size
b. Spacecraftid

CGl6.2

The module shal be cgpable of generating a
gpacecraft/user profile that will contain spacecraft-
gpecific non-CCSDS information including the
falowing:

a. Command length

b.  Spacecraftid

c. Barker code

d. Location of hamming code

e. Input code (NRZ-L, NRZ-M)

f Preamble and postamble

| mplement-
edin TDM
CmdGen
Module.

CGl1.6.3

The module shdl provide the user with the cgpability to
credte, edit, and save a profile.

CGle4

The module shdl alow the user to specify the profile to
use for current operations.

CGl1.6.5

The module shdl not limit the number of profiles thet
the user can create or use.

CGl1.7

The module shdl provide the user with the capability of
typing in a command mnemonic and submnemonics (if
gppropriate) and congtructing a command therefrom by
interfacing with the SIMSS commanding operations
database (ODB).

CG2

The SIMSS shdl provide amodule that is capable of
creating, saving, reading, modifying, and trangmitting
TDM formatted commands and TDM command binary
files under user control.

Full

TDMCmdG
en

CG2.1

The module shdl be capable of adding a barker code,
preamble, postamble and a hamming code to command
datafrom a configuration file.

Full

CG2.2

The module shall be capable of adding a barker code,
preamble, postamble and a hamming code to command
datain a command buffer.

Full

CG2.3

The module shdl be capable of generating a command

Full
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buffer usng the following parameters.
a.  Preamble and postamble content
b.  Preamble and postamble length
c. Barker code and secondary barker code
d. Indusion of hamming encoding
e.  Ligtof commands, command contents, and
command lengths

CG24 The module shdl be capable of converting command N/A Thisbdongs

data between NRZ-L and NRZ-M data formats. tothe
Encoding
module.

CG25 The module shdl be capable loading and saving a Full
sequence profile that will contain spacecraft-specific
TDM information including the following:

a. Preamble and postamble content

b. Preamble and postamble length

c. Barker code and secondary barker code

d. Induson of hamming encoding

e. List of commands, command contents, and
command lengths

CG3 The module shdl be capable of sending the contents of | Full Common to
acommand data file as selected by the user. both

CCsDsS
and TDM
cnd
generation

CG3.1 The module shdl provide the user with the cgpability to | Full
send data once.

CG3.2 The module shdl provide the user with the capability to | Full
send data for afixed number of times at a user-defined
interva.

CG3.3 The module shdl provide the user with the cgpability to | Full
send data & a user-defined interva until manualy
stopped.

CG34 The module shdl provide the same capabilities avallable | Rl
for binary file generation and manipulation to an interna
data buffer.

CG3.5 The module shdl provide the user with the cagpability of | N/A Thisis
typing in a command mnemonic and submnemonics (if CCSDSs
gppropriate) and congtructing a command therefrom by specific, and
interfacing with the SIMSS commanding operations should bein
database (ODB). the CG1

section.
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DA Data Analysis Requirements R7.0 Comments
Impl.
DAl The SIMSS shdl provide a generic, data-driven Full
module that is capable of CCSDS telemetry VC qudity
monitoring and decommuitation. (VC Processor)
DAl1l1 This module shdl be capable of monitoring atedemetry | Full CCSDS
stream in CCSDS or CCSDS-AOS format. AQOS only
DA12 This module shdl be capable of tranamitting user Full
selected VCs.
DA13 This module shdl be cgpable of vaidating trandfer Full VCDUsonly
frames or VCDUS, including CRC check, RS check,
and (De) Randomization
a CRC error count
b.  RSerror count
C. RS uncorrectable error count
d.  Randomization (not displayed)
e. V C sequence error
DAl4 This module shdl be capable of vdidating the following Vdidation of
fiddsin atrandfer frame or VCDU header: these
a Veson parametersis
b.  Spacecraft ID not
c.  Virtud Channd ID implemented
d. VCDU counter inR7.0.
e. Replayflag
f. Spare bits
DA15 This module shdl be capable of displaying to theuser: | Partid VCDU
a.  Themogt recent transfer frame or VCDU display only.
received h. is not
b.  The parsed header of the most recent transfer included in
frame or VCDU received R7.0.
c.  Thenumber of trandfer frames or VCDUSs
received with and without errors
d. VCDU sequence error count
e.  Thenumber of trandfer frames or VCDUSs
received for each virtua channdl.
f. CRC error count
g RSeror count
h. RS uncorrectable error count
DA2 a Thismodule shal be cgpable of extracting Full
packets from the VCDU and display packet
information on status screen. (Packet
Processor)
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DA21 Thismodule shal be capable of displaying to the user: | Full Packet
a.  Themogt recent packet received with agiven displayswill
APID not bein this
b.  The parsed header of the most recent module,
packet received with agiven APID rather the
C.  Thenumber of packets received with a specific Monitor
APID with and without errors module will
d. Timeinterva between specific APIDs be used to
digolay the
selected
APID
packets.
DA2.2 This module shdl provide the user with the capability Partid Packet
to: control only.
a.  Define whether to expect packets
b.  Definethevdid packet APIDs
c.  Define expected content vauesin specific
packets by APID
DA23 | Thismodule shdl be capable of using the detabase for | Peartia Thefunction
the following information: of aeare
a  Whether the packetsin aframe should be split implemented
between frames but not usng
b. Vadid packet APIDs database.
c. Vdid packet lengths
d. Valid packet header vaues
e. Thelocdions of tdlemetry parameterswithin a
packet
DA24 | Thismodule shdl have option to select which APIDs Packets
can be forwarded to the next module. filtered via
APID; but
can not be
forwarded at
thistime,
DA3 The SIMSS shall provide a generic, data-driven Partia
module that is capable of TDM telemetry data quality
monitoring.
DA3.1 Thismodule shdl be of capable of vaidating the Full
following fiedldsin aTDM telemetry Sream:
a  Syncpattern
b.  Minor frame count
c. Magor frame count
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d. User-defined parameters

DA3.2

Thismodule shdl be capable of displaying to the user
the following rate-dependent items:
a. Themost recent minor frame received
b. The most recent minor frame counter seen
c. The mogt recent mgor frame counter seen
d. The number of minor frames recelved, with and
without errors
e. Thenumber of mgor frames recaived, with and
without errors
f. Teemetry data, in raw format, extracted from the
stream based on user information about size and
position
g Thecurrent vaue of the command counter(s)

Partia

eisnot
implemented.

DAS.3

This module shdl provide the user with the capability
to:
a. Enable or disable any dement of the vaidation
process
b. Definethe sze of aminor frame
c. Define the number of minor framesin amgor frame
usng minimum and maximum vaue
d. Definethe sze, vaue, and position of the expected
sync pattern
e. Definethe sze and postion of the minor frame
counter
f. Definethe sze and postion of the mgor frame
counter
g Definethe size, postion, and subcommutation of
parametersto display or vaidate
h. Save and restore the user-defined configuration

Full

DA34

Thismodule shdl be capable of extracting and

forwarding data to another module, viano lessthan 3

output channds, defined in the following manner:

a. Minor frames—adl, oneindividud frame, or
usng subcom depth

b.  User-defined areas within minor frames by sart
byte and number of bytes

Full

DA35

Thismodule shdl provide the capability to ingest
asynchronous normal and inverted data and sync
aign data usng a maximum sync paitern of 32 hits.

DA4

The SIMSS shdl provide a module with a capability of
displaying a data stream in operator selectable display

Full
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formats.

DA4.1 Thismodule shdl be capable of displaying datain Full
decimdl.
DA4.2 Thismodule shal be capable of displaying datain 8, Full
16, or 32 hit hexadecimal.
DA4.3 Thismodule shal be capable of displaying datain 8, Full
16, or 32 bit octdl.
DA4.4 Thismodule shdl be capable of shifting the digplayed Full
data 1- 31 hits, left or right.
DA4.5 Thismodule shdl be capable of inverting the displayed | Full
data.
DA4.6 | Thismodule shdl be capable of converting the Full
displayed data to/from NRZ-L and NRZ-M formats.
DA5S The SIMSS shdl provide a module with a capability of | Partid
encoding data from a data Stream.
DA5.1 This module shdl be cgpable of adding CRC encoding | Full
to a data stream.
DAS.2 This module shdl be capable of adding Reed-Solomon | Full
check symbols to a data stream.
DA5L.3 Thismodule shal be capable of adding convolutiona Full
encoding to a data stream.
DA5.4 Thismodule shdl be capable of adding randomization | Full
encoding to a data stream.
DA5.5 | Thismodule shal be capable of de-randomizing data Partial Randomizatio
from a data stream. nisaso de-
randomization
. Instead of
Ccregting
additiona
decoder
module, this
shall be used
as de-
randomizer as
well.
DA5.6 This module shdl provide the user with the cgpaility to | Full
specify the encoding to be performed on a data stream.
DA5.7 This module shdl be capable of displaying status and Full
configuration informetion to the user, incdluding:
a  Frame Count
b. CRC-16 enabled/disabled
c.  Convolution enabled/disabled
d.  Randomization enabled/disabled
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Reed-Solomon enabled/disabled
Interleave
Virtud Al

Frame Sizein bytes
Sync Pattern Sizein bytes

Qe ™o

™ Timing Requirements R7.0 Comments
Impl.
T™M1 The SIMSS shdl be capable of usng atimingcardto | Full Internal and
drive NASA-36 time format externa
reference
synctime
™2 The SIMSS shdl be capable of generating time Partid PB4 time
formats. format only
TM2.1 | The SIMSS shdl be capable of generating GMT. Full
TM2.2 | The SIMSS shdl be capable of generating UTC.
TM2.3 | The SIMSS shdl be capable of generating UT1.
T™M3 The SIMSS shdl be capable of formatting time data Partia aonly
from one of the standard time formats into any of the
following NASA standard time formats:
a PB4
b. PB5
c.  Smdl Explorer (SVIEX) packet heeder time
d. CCSDS unsegmented time code
T™M4 The SIMSS shdl be capable of generating misson Partia Gengrictime
specific time formats created by library function format only —
PB4
TM5 The SIMSS shdl control timed activities in asmulated
accelerated mode.
DR Data Archiving Requirements R7.0 Comments
I mpl.
DR1 The SIMSS shdl provide a module cagpable of storing | Full
the contents of a data stream to disk files (i.e. logging).
DR1.1 Thismodule shdl be cgpable of opening adisk file Full
upon request from other modules.
DR1.2 Thismodule shdl be capable of dosing adisk fileupon | Full
request from other modules.
DR1.3 This module shal be capable of gppending 6000 bytes | Full
of datato an open disk filein one operation.
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DR14

Thismodule shal be capable of interfacing with other
modules for the purpose of transferring data from those
modules.

Full

DR1.5

Thismodule will provide auser interface for the
purpose of reporting satus information including the
following:

a.  Enabled or disabled satus of logging

b.  Number of byteswritten to alog file

Full

DR1.6

This module will provide a user interface for the
purpose of entering the following information:

a  Themaximum szeof alogfile

b. Thenameof adiskfile

Full

DR2

The SIMSS shdl provide amodule that is cgpable of
reading the contents of a disk file and sending it out asa
data stream.

Partia

DR2.1

Thismodule shdl be capable of opening adisk file
upon request from another module.

DR2.2

Thismodule shdl be capable of closng adisk file upon
request from another module.

DR2.3

This module shal be cgpable of reading 6000 bytes of
data from an open disk file in one operation.

Full

DR2.4

Thismodule shdl provide the user with the capability to
st the following parameters.
a.  Pathname of thefileto read from the disk
b.  Sze(inbytes) of ablock of datato read from
the disk and send out at onetime
c.  Offs (in bytes) from the beginning of thefile
where to art reading and sending data
d.  Output mode, including manua mode as
described in DR2.6 and automatic modes as
described in DR2.7
e.  Fleread mode as described in DR2.8

Partia

eisnot
complete.

DR2.5

Thismodule shdl provide the following display and
datus information to the user:
a.  The pathname of thefile being transmitted
b.  Thenumber of blocks transmitted from thefile
c.  Thecurrent postioninthefile
d. Theszedf thefile

Full

DR2.6

Thismodule shdl provide amanua output mode where
each block of datais|oaded from the disk and sent
individudly under user control.

Full
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DR2.7

Thismodule shdl provide automatic output modes that
include the capability to:
a  Send out the contents of afile once, severd
times, or continuoudy
b.  Sendout asubset of afile once, severd times,
or continuoudy
c.  Sendout theblocksin afile or subset of afile
one or more times before sending out the next
block

Full

DR2.8

Thismodule shdl provide file read modes thet include
the capability to:
a  Load consecutive blocks from afile based on a
fixed offset
b.  Load consecutive blocks from afile based on a
synchronization pattern at the beginning of each
block
c.  Load consecutive blocks from afile based on a
length field within each block
d.  Load consecutive blocks from afile based on a
header added by the log module

Partia

a donly

DR3

The SIMSS shdll store and retrieve datato and from
disk files on various storage devices.

Full

DR3.1

The SIMSS shdll store and retrieve datato and from
hard drives.

Full

DR3.2

The SIMSS shall store and retrieve datato and from
CDs.

Full

DR3.3

The SIMSS shall store and retrieve data to and from
Zip drives.

Full

DR4

The SIMSS shdl store and retrieve dataviain-line
FTP.

MD

Modeling Requirements

R7.0
Impl.

Comments

MD1

The SIMSS shdl supply an interface to alow remote
manipulaion of interna data points.

Partia

SIMSS can
now receive
(name, vaue)
datafrom
Mode
Generator

Prototype.

MD2

The SIMSS shdl provide the capability to mode
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internal and telemetry parameters based on orbital
position.

MD2.1

This capability shdl dlow the user to set the following
orbit parameters:

a  Timeof orbit art

b.  Orbit period

c.  Eclipseduration time per orbit

d.  Timefrom orbit gart until eclipse

MD2.2

This capability shal support the following modding
types.

Snewave

Ramping

Exponentid

Naturd log

Polynomids up to the fifth order
Table-driven with interpolation

g Table-driven without interpolation

SO Qo0 T

MD2.3

This cagpability shdl be capable of using ether raw or
engineering units when modeling.

MD2.4

This capability shdl be capable of usng the database to
define:
a.  Specific modds (modd type plus type-specific
parameters)
b.  Associations between models, parameters,
and orbit status (day/night)
c.  Granularity (how often to update based on
modd) in seconds

MD2.5

This capability shall dlow the user to see, enable or
disable, or change any modd read from the database.

MD2.6

This capability shdl dlow the user to define additiond
models and associations.

MD2.7

This capability shal be capable of displaying:
a. Thecurrent and next vaue of any modeed
parameter (EU or raw)
b.  Timeuntil next vdueis goplied
c. Themodd being used for amodeed parameter
d. A graphic plot of recent values for any modeled
parameter

MD3

The SIMSS shdl provide the capability to model
interna and telemetry parameters based on spacecraft
events.

MD3.1

Spacecraft events shdl include:
a.  Specific command received
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b.  Operator directive indicating that an event has

occurred

c. Tdemery or internd parameter going into a
gpecific range

d. Teemetry orinternd parameter going out of a
Specific range

e.  Reaching aspecific spacecraft time

MD3.2 | Thiscapability shadl support the following modeing
types.
a  Snewave
b. Ramping
c. Exponentid
d. Naturd log
e.  Polynomids up to thefifth order
f.  Table-driven with interpolation
g.  Table-driven without interpolation
MD3.3 | Thiscapability shal be cgpable of usng either raw or
engineering units when modding.
MD3.4 | Thiscapability shdl be capable of using the database to
define:
a  Specific modds (modd type plus type-specific
parameters)
b.  Associaions between modds, parameters, and
events
c.  Granularity (how often to update based on
modd) in seconds
MD3.5 | Thiscapability shdl dlow the user to see, enable or
disable, or change any mode read from the database.
MD3.6 | Thiscapability shdl dlow the user to define additiond
models and associations.
MD3.7 | Thiscapability shal be capable of displaying:
a.  Thecurrent and next vaue of any modeed
parameter (EU or raw)
b.  Timeuntl next vdueis goplied
c. Themodd being used for amodeed parameter
d. A graphic plot of recent values for any modeled
parameter
MD4 The SIMSS shdl supply an interface to dlow user or
misson-specific extensons to modd science instrument
data
MD5 The SIMSS shdll provide amodule with the capability | Full

of reading afile containing module directives (a
scenario file) and of passng that information to a
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module.

MD5.1 | Thismodule shal be capable of reading afileonelinea | Full
atime, extracting each line as a directive, and of
passing the directive to another module.

MD5.2 | Thismodule shdl dlow for linesin thefile, in addition to | Full
directive lines, of the following types:

a.  Comment, where the entire line is ignored

b.  Seep, where the execution of thefileis paused
for an amount of time supplied in theline

c.  Sart scenario, which would start a scenario
based on afile pathname supplied in the line

d. Conditiona (IF & While clauses) execution
within scenario script files.

MD5.3 | Thismodule shdl be capable of sending directivesto Partia adare
various modules based on information supplied in the implemented
directive line inthe SIMSS

a.  Regular sat vdue directives Library.

b. S contaner item with smple expresson Unay negate

Cc. Se container item with other container items operator may

d. Boolean expressons not work all

e.  With channd number (# num) specified at the thetime

beginning of theline. If no channdl

number (#
num)
Specified, the
default is
channd 1.

MD5.4 | Thismodule shdl be capable of accepting from an Full Specid

externd module, pathnames of scenarios to execute. formatted
directives
ghal be used
at the module
connected
upstream.

MD5.5 | Thismodule shal provide the user with the capability to | Full
indicate the files to read, up to a maximum of fivefiles.

MD5.6 | Thismodule shal provide the user with the capability to | Full Generated
stop, start, or pause file execution at any time. scenarios can

only be
stopped by
project stop

MD5.7 | Thismodule shdl provide the user with datus Full
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information including:
a.  Thename of thefile being read
b.  Thecurrent line number in thefile
c.  Thecontentsof the current linein thefile
d. Whether the moduleis running or stopped

MD5.8 | Thismodule shdl generate an event message for each | Rull Enabled by
directive line processed. event
message
filtering from
GUI
FD Flight Dynamics Requirements R7.0 Comments
I mpl.

FD1 The SIMSS shdl provide an interface to support flight
dynamics modding.

FD1.1 The SIMSS shdl be capable of supporting mission
specific atitude modding.

FD1.2 The SIMSS shdl be capable of supporting misson
gpecific orbit modding.

SC Spacecraft Simulation Requirements R7.0 Comments
Impl.

SC1 The SIMSS shdl provide a generic, data-driven
module with the capability to receive and vaidate
commands, create and send telemetry, reflect
commands received in telemetry, and support data and
subsyslem modeling.

SCl.1 Thismodule shdl fulfill dl of the requirements for
telemetry generation listed under either TG1 or TG2.

SC1.2 Thismodule shdl fulfill al of the requirements for
command ingest listed under either CI1 or CI2.

SC1.3 Thismodule shdl be capable of supporting dl of the
timing requirements listed under TM1, TM2, TM3, and
TMA4.

SC1.4 This module shdl be cgpable of supporting dl of the
modeling requirements listed under MD1, MD2, and
MD3.

SC1.5 This module shdl be capable of supporting dl of the
flight dynamics modding requirements listed under
FD1.
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SC1.6 Thismodule shal be capable of usng command
verification information from the database to reflect
vaid commands recelved in telemetry.

SC1.7 Thismodule shall be cgpable of executing a predefined
modd or script in response to a command received or
other spacecraft event.

SC1.8 This module shdl provide the user with the capability to
select the source and version of the database to use for
modul e operations.

31 System-Level Performance Requirements R7.0 Comments

Impl.

311 The SIMSS shdl update atus, data quadity, and Full For dl
accounting information once every 10 seconds, at a modules
minmum. implemented

3.1.2 The SIMSS shdl acknowledge arequest fromaloca | Full
user within 2 seconds of its entry.

3.1.3 The SIMSS shdl start the execution of alocal user Full
request within 5 seconds of its entry.

314 The SIMSS shdll be ready for operationa use within Full
5 minutes of program execution exclusive of externa
dependencies.

3.2 Serial Mode Performance Requirements R7.0 Comments

Impl.

321 The SIMSS shdl be cgpable of supporting up to four Full ICS card:
channels conssting of one command and up to three One
telemetry streams. command

channd, two
telemetry
channels.
Avtec card:
One
telemetry
channd.
Multiple
channels can
be achieved
by using
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multiple
cards.

3.2.2

The SIMSS shdl be capable of receiving or
trangmitting three smultaneous fixed block length deta
dreams a data rates from a minimum of 100 bits per
sec (bps) to amaximum rate of 2 Mbps.

Full

Avtec card:
100 bps~4
Mbps,

ICS card:
900 bps ~2
Mbps.
Maximum
seid rate
depends on
szeof
frame. Rates
are2.0
Mbps and
1.54 Mbps,
respectively,
for 256-
bytesze

frame.

3.23

The SIMSS shdl provide the capability to receive or
transmit asingle variable block length bit stream at data
rates up to 192 Kbps.

Partia

Trangmit of
variable-
length
blocks is not
possble—a
HW
limitation for
both ICS
and Avtec
cards. Need
to package
the varigble-
length
blocks
together and
makeit a
fixed- length
block.

3.3

| P Mode Performance Requirements

R7.0
Impl.

Comments
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331 The SIMSS shdl be capable of supporting up to four Full
channels conssting of one command and up to three
tedlemetry streams.

332 The SIMSS shdl be capable of recelving or Partia |P-Seria
transmitting three Imultaneous fixed block length data converson
sreams at data rates from a minimum of 100 bits per limited the
sec (bps) to amaximum rate of 2 Mbps. maximum

datarate to
1 Mbps.
Note that IP
aong may
have higher
datarate.

333 The SIMSS shdl provide the capability to receive or Partia Can not
tranamit asingle variable block length bit stream at data handle
rates up to 192 Kbps. variable

frame
length
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