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PREFACE

National Aeronautics and Space Administration (NASA) is developing an on-orbit, adaptable,
Software Defined Radio (SDR)/Space Telecommunications Radio System (STRS)-based testbed
facility to conduct a suite of experiments to advance technologies, reduce risk, and enable future
mission capabilities on the International Space Station (ISS). The Space Communications and
Navigation (SCaN) Testbed Project will provide NASA, industry, other Government agencies,
and academic partners the opportunity to develop and field communications, navigation, and
networking technologies in the laboratory and space environment based on reconfigurable,
software defined radio platforms and the STRS Architecture. The project was previously known
as the Communications, Navigation, and Networking reConfigurable Testbed (CONNeCT) .
Also included are the required support efforts for Mission Integration and Operations, consisting
of a ground system and the Glenn Telescience Support Center (GRC TSC). This document has
been prepared in accordance with NASA Glenn’s Configuration Management Procedural
Requirements GLPR 8040.1 and applies to the SCaN Testbed configuration management
activities performed at NASA’s Glenn Research Center (GRC). This document is consistent
with the requirements of SSP 41170, Configuration Management Requirements, International
Space Station, and GLPR 7120.5.30 Space Assurance Requirements (SAR).

The Mission Operations Plan activities provide the flight and ground operations support efforts
for the SCaN Testbed Project flight and ground system. This document provides a handbook for
use in supporting console operations of the flight system. It provides the procedures to use the
various software applications for commanding, telemetry, and administrative activities.
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1.0 INTRODUCTION

1.1 Purpose

The document provides a handbook for use in supporting console operations of the SCAN
Testbed Flight System. It contains the console procedures and support material for real-time
flight operations at the SCaN Testbed Control Center (STCC) in the Telescience Support Center

(TSC).

1.2 Scope

The scope of this plan is limited to the console operations for the SCAN Testbed. This document
is not intended for the Experiment Teams. It does not cover the procedures and processes used
for the SCaN Testbed Experiment Center (STEC) nor the Ground Integration Unit (GIU).
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2.0 APPLICABLE DOCUMENTS

This section lists the NASA/Government and non-NASA/Government specifications, standards,
guidelines, handbooks, or other special publications applicable to this document.

2.1 Applicable Documents

Applicable documents are those documents that form a part of this document. These documents
carry the same weight as if they were stated within the body of this document.

Table 2-1—Applicable Documents

Document Number Applicable Document

POIF-1004 Payload Operations Integration Center Payload Operation Handbook Volume
1: Pre/Post-Increment Operations (POIC POH Vol 1)

POIF-1005 Payload Operations Integration Center Payload Operation Handbook Volume
2: Increment Operations (POIC POH Vol 2)

SSP 50205 Volume I & Il |POIC to Generic User Interface Definition Document (PGUIDD)

TSC-DOC-016 GRC Telescience Support Center Operations Manual (TOM)

2.2 Reference Documents

Reference documents are those documents that, though not a part of this document, serve to
clarify the intent and contents of this document.

Table 2-2—Reference Documents

Document Number Reference Document
GRC-CONN-DBK-0128 Command and Telemetry Databook
GRC-CONN-ICD-0067 CCC to TSC Interface Control Document

GRC-CONN-PLAN-0130 Data Management Plan

GRC-CONN-PLAN-0900 SN-NEN Planning Guide

GRC-CONN-RPT-0227 Failure Detection, Isolation, and Recovery (FDIR) Report

2.3 Order of Precedence for Documents

In the event of a conflict between this document and other documents specified herein, the
requirements of this document shall apply. In the event of a conflict between this document and
higher level documents, the higher level documents shall take precedence over this document.

All documents used are to be the approved versions released as of the CONNeCT Project Plan
(GRC-CONN-PLAN-0004) baseline date. All document changes issued after the baseline
establishment shall be reviewed for impact on the scope of work. Nothing in this document
supersedes applicable laws and regulations unless a specific exemption has been obtained.
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3.0 CONSOLE ACTIVATION AND SETUP PROCEDURES

Console activation and setup should be performed at the beginning of each new flight operation
session. The activations may be performed by either the Commander or the Controller or the
tasks may be split between the two.

3.1 Voice Loops

A detailed listing of POIC voice loops can be found in the POH Vol. 2 Section 3.11.

The voice loops that SCAN Testbed should be monitoring are listed in Table 3-1 . The loops that
should be continuously monitored are in bold.

Table 3-1—Voice Loops

Voice Loop Voice Loop Name Description

Abbreviation

DMC Data Management Coordinate Ku-band uplink/downlink

Coordinator activities, coordinate ground data and
video distribution/quality, and control
HRFM.
. File Memory Transfer coordination loop.

Z’gﬂg IoCoC[)))O RD (Flill\ta;l_ll\_/)leénoc:)rr)aTransfer AOS/LOS and commanding
announcements. The PRO announces
critical commands on this prior to sending
them

GLENN OPS Glenn Operations Coordination between the TSC and the
TSC payloads

ISS FD ISS Flight Director POD interface to HOUSTON
FLIGHT/CAPCOM for ISS P/L ops
discussions related to go/no-go decisions,
ops plan changes, etc.

ISSPTG ISS Pointer Coordination between SCAN Testbed and

(3SC loop) the ISS Pointers for TDRS windows

KU COORD Ku Coordination Coordination between POIC, MCC-H and
ISS ground facilities receiving Ku-Band
composite downlink for configuration of
IDD Ku-Band system and contents.

LIS COORD Lead Increment Science LIS coordination with ESA, JAXA and

Coordination PDs.
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Voice Loop
Abbreviation

Voice Loop Name

Description

oC

Operations Controller (OC &
PAYCOM

Monitor P/L ops to ensure OSTP
execution, and coordinate resource
changes with NASA P/Ls. Also,
coordination between PAYCOM and RPI
P/L Users for S/IG communication issues.
POC for R/T P/L safety concerns.

POD

Payload Operations Director

Interface between POD and P/L
community. Final authority for R/T PL
Ops changes and PL voice uplink
approvals. Coordination loop for
PAYCOM and POIC Safety.

PRO/PRO2

Payload Rack Officer

Configures/monitors LSE, NASA PLSS,
NASA PLSS-to-P/L, and NASA PLSS-to-
IP interfaces. Manages EXPRESS
operations.

Manage PL MDM and timeliner
configurations, ensure files are onboard for
OSTP execution, and manage command
link according to the OSTP.

PSE

Payload Support Engineer

Support resolution of P/L anomalies,
performs studies/analysis of events that led
to anomalies, and coordinates changes to
PSM & Ground Procedures book.

RP1 OPS

Remote PI OPS (HOSC
OPS)

Coordination loop used for ground support
between POIC IST and PDs.

SCAN Testbed
(GSFC loop)

SCAN Testbed

Coordination between the TSC, GSFC,
and White Sands for SN and NEN events

SCI 3

Science 3

P/L science loops between POIC and
assigned PDs

SIG -1

Space to Ground 1

Primary interface for coordination of PL
Ops activity with the ISS crew.

SIG -2

Space to Ground 2

Backup interface for coordination of PL
Ops activity with the ISS crew.

TCO

Timeline Coordination
Officer

Coordination for timeline changes, plan
reviews, and payload planning
information.
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3.2 TReK Workstation Activation

The TReK Workstation is a computer that is on the TSC Mission Network that allows the user to
interface with the MSFC EHS systems. It also allows the user a means to display and process
telemetry data and to command the flight system. SCAN Testbed has two TReKs for flight
operations.

1. Press CTRL+ALT+DELETE to log onto the workstation
2. Enter connectops for the Username

3. Enter the password (see Section 10.1)

4. Enter TSC for the Domain

5. Select OK

3.3 Launch the CTADS Application

CTADS is an application that runs on the TReK. It has modules for sending commands and
receiving telemetry.

1. Select the CTADS icon from the TReK desktop

Shortcut to CTads.exe.Ink
2. The User Name and Password should be prefilled.

a. If not enter CONNeCT for the User Name

b. Enter password (see Section 10.1)
3. Verify the configuration file is c:\\Connect\Config\CoNNeCTTads.cfg

4. Select TReK Realtime under Inactive Modes (bottom left) and move it to Active
Modes.
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. CoMMNeCT Telemetry Acquistion a

File Wiews TRek File Manager ‘windows Help

=10l x|

GMT

Flight Cperations

Realtime Operations

D ColMeCT Operations

—Messages|dlerts

Drate) Time | Message) Alert

0si0zf2012 20:353:05 CTADS Logon accepted,

<

Clear |
| _.,I Clear all

—CTADS Operating Modes

Inackive Modes

TRek Realtime -
TRek Dump 1

TRek Dump 2

TRek Durmp 3

TRek Playback 1

TRek Plavback 2

TRek Plavback 3

TRek Plavback 4

TRek Plavback 5 —
TRek Plavback &

TRek Playback 7

TRek Plavback & lI

Trh~Ll Ml -l

A

| IDLE

Ackive Modes
Trek Idle

5. A window will appear asking to start the Telemetry Processor. Select Yes.
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TRek Telemetry Processor is not running, Would wou like to skart it now?

Yes

Mo

6. A TReK config file window will appear. Verify the configuration file is
c:\Connect\trek\configuration_files\telemetry processing\connect_tp.tpc. Select OK

7. The Telemetry Processing window will appear. All telemetry data is sent to the
CoNNeCT TReK (CONMS) in the TSC server room. CONMS then forwards the
data to the TReKs in the TSC. The CTADS software on the SCAN Testbed TReK
workstation will be used to receive and display the data.

Telemetry Processing - c:\connectMrek\configuration_files\telemetry_processinglconnect_tp.tpc

File Wiew Packet Parameter Processing Options  Help
Packet ID Packet Type [ata Mode Part Murnber Processing Recarding Farwarding Playback
134 PLSS Payload FealTime B341 Pazzing Thiu Qff [l B
1342 FOS5 Payload RealTime B342 Fazzing Thiu [ul;} Qi [E
1343 PDS5 Payload RealTime E343 Paszzing Thu off (it [
1344 PDSS Payload FealTime E344 Paszzing Thiu Off Qi [N
1345 CCSDS Mane EB45 Pazzing Thiu O uli M4
1] CC5DE Maone EE00 Entire: Packet O uli3 R
GRT 2012-03-29 181559 Packet 1345 [CCSDS, Mone] has been activated. A
GMT 2012-03-23 181553 Packet 0[CCSDS. Mone] - Telemetry database information has been retieved frarm the configuration fils.
GMT 2012-03-29 181553 Packet 0[CCSDS. None] - Metwork Services have been initialized.
GRT 2012-03-29 181553 Packet 0[CCSDS, Mone] - D ata identification services have been initislized.
GMT 2012-03-29 181553 Packet 0[CCSDS. Mone] - Processing services have been started.
GRT 2012-03-23 181559 Packet 0 [CCSDS, Mone] - Proceszing element services have been initialized.
GMT 2012-03-23 181553 Packet 0 [CCSDS. Mone] - Packet arival event signaling has been configured.
GMT 2012-03-23 181559 Packet 0 [CCSDS, Mone] has been activated.
v
For Help, press Fi MM
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3.3.1 Launch the CTADS Command Processing Software
Commanding to the SCAN Testbed will be accomplished with the CTADS application.

1. From the toolbar, select TReK , Commanding, Launch TReK Command
Processor

% CoMNeCT Telemetry Acquistion and Display System (CTADS) E][E|E|
File Wie§ TRek & Manager Windows Help

GMT Realtime Operations

EM/GIL Operations

+-{_7] =eneral Status

+-{_7] Commanding
0771 Health and Skaboe (G5F Talemakee

2. A TReK config file window will appear. Verify the configuration file is
c:\Connect\trek\configuration_files\telemetry_processing\connect_poic.cpc.
Select OK.

3. The Command Processing window will appear. The column labeled POIC
Enablement will turn green and say active when permission to command is
granted.

- Command Processing - c:\connectirekYconfiguration_files\command_processinglconnect_scs.cpc

File “iew Destination Command Options Help
D ———
POIC Enablement

Inactve | Inactve | Inactive | Inachive Imactive Inacti

A05/L05

Mame Status ChD Fecording Clear To Send
ELCSIM

Command Diestination Uplink Time [GHT] ERR CaR1 CARZ FS41 FSW2 CRR

HIIM

For Help, press Fi
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3.4  Start the EPC Launchpad

The EPC Launchpad provides access to the POIC command track functions, the PRO displays

and the GSE displays we have built.

1. Select the EPC icon from the TReK desktop

ePC

EIER!
EPC 9.1.Ink
2. Enter scanallO for the User Name
EHS EPC Login
Uzer Name: |su:anaIIEI
Pazswaord: |
Fazzcode: |
ok Cancel | Ahout
Login [nformation
Login Server.  epwt20b.ehs. msfo.naza.gov

Cptionz

== WARMING! ===

Y'ou will be connecting toa .5, Government computer.

Thiz system iz for the use of authorized users only. By acceszsing and using the computer zustem
o are congenting to system manitaring, including the monitoring of kewstrokes. Unauthorized
uze of, or access tao, this computer system map subject you to dizciplinary action and criminal
progecUtion.

* Export Adminiztration Begulation [EAR]) Motice =

Thiz zoftware containg information within the purview of the Export Administration Begulation
[EAR] 15 CFR 730-744. and iz export contralled. It may not be tranzfered to forgign nationals in
the U.5. or abroad without specific approval of a knowledgeable MASA export control official,
and/or unless an expart licenzeslicense exception iz obtained/available fram the Bureau of Expart
Administration [B#4), United States Department of Commerce. Yiolations of these requlations are
punizhable by fine, imprizonment, or both,

By entering thiz system, vou are congenting ko the above notices.

3. Enter the password (see Section 10.1)
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Note: Leave Passcode blank.

4. Enter the login server listed in Section 10.2. Currently it is epvt20b. If it doesn’t
match, follow the next steps, otherwise skip to step 9.

5. Select the Options button

Options E

Login | #Server l Startup l LDE Directary ] Help l Telemetry D ata l EFC Lite]

f* EHS Mode

Login Server; | wb20b.ehs. mafc. naza gov Remowe

Login Metwork, Timeout; 300 ﬁ gecondz

[ Ignore AlALLD:AN MOP if anather MOP iz available

i TRek Mode

Cloze

6. Add the login server epvt20b
7. Select Apply
8. Select Close

9. Select OK on the EHS EPC Login window
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+ Select MOP

Please choose one MOP from the list of those
available to complete the login process.

155:IN29:5im
155:0M32: Test
155:1M 29: Train
155:1M 32: Train
155: Sim

I ]
155:1M33: Train
AllLALLDAI

10. Select the appropriate MOP (see Section 10.2)
11. Select OK

12. Wait for the launchpad to appear

+. EPC - IS5:IN29:5im, epvi20b (EHS 14.2):scanalld : scanalld Mi=1E3
File Mjew Edit Generation OQperation  Ukilities Help

EHS Time: Login Server CPU Load: HeartBeat State:
2070:40:11:31:49 9 Alive

Note: A window called Message Viewer will also open. This can be minimized.

3.4.1 Launch the Command Track Application

This command track will show all commands that were sent while the command track window
was open. The user will be able to see any command from any user sending commands through
MSFC.

1. Select Operation from the EPC Launchpad
2. Select Command Track

3. Use to view commands that are being sent to 1SS




Space Communications and Navigation (SCaN) Testbed Project

Title: SCAN Testbed Console Handbook Volume 1 ISS Interfaces

Document No.: GRC-CONN-OPS-0176 Vol 1 Revision: —

Effective Date: 05/04/2012 Page 12 of 68

3.4.2

1.

3.
4.

3.4.3

Launch a PRO Display

The PROs have several displays that contain system information from ELC3. The
displays have been copied to a local directory: C:\EHS\user\connectops\ISS-
IN32\scanallO\dsp. The name of the display with current and voltage information
is ELC3_HS_ MAIN and the one for RTD temperature information is
ELC3_ANALOGS. Select Operation from the EPC Launchpad

Select Display Operation

= Display Operation - 155:IN29:5im, epvt20b (EHS 14.2):scanall0 (=] B3]
File Wew Define Options Help

[

Messages:

GMT 040:12:0216: Session infarmation - 1S5:1N29:Sim, epyt20b [EHS 14.2):2canalld

GMT 040:12:0217: Registered PID 3316 and hwnd 0230450 with EAM

GMT 040120217 Infor data mode set to Feal-Time.
Baselined Rev 0003 | Real-Time | GMT 040:12:02:52 | LOS Gray: OFf | LES Sensed: all Skatus Char: On

Select File Open and choose a display. The file extension should be dsp.

To open another PRO display, repeat steps 1 — 3.

Launch the ISS Pointing and RTD Display

A display has been created for the 1SS Pointing data from the Broadcast Ancillary Data and for
the RTD data from ELCS3. It is accessed in the same manner as the PRO displays.

1.
2.
3.

Select Operation from the EPC Launchpad
Select Display Operation

Select File Open and choose PointingandRTDdata.dsp.
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3.5  Start the EHS Web Launchpad

The EHS Web Launchpad is the interface to the MSFC Web Servers. This interface uses

Internet Explorer. The Web Launchpad is used to start GSE data packet flow, file transfers, and
PIMS which includes OCRs.

1. Double click on the EHS icon on the desktop

EHS Web.Ink

2. Select the Web Server (see Section 10.2) from the drop down menu and select
OK.

“Wieb Server

EHS “erzion
EHSwep  |EMS142 =l
Launch
Yersion 2.2 v Autollpdate
1042742011

] | Cancel |

3. A warning window may appear if the EHS Version that was selected does not
match the version the server is running. The EHS versions should match.

a. Under EHS Version, select from the pull-down list the version that
matches what the server is running.

4. An Internet Explorer page will appear. It may indicate that there is a problem with
the security certificate. Select ‘Continue to this website’.

5. Inthe Login window that appears, enter the Username scanallO
6. Enter the password (see Section 10.1).
Note: Leave the Passcode blank.

7. Selecta MOP (see Section 10.2)
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{= EHS - WEB MOP Select - Windows Internet Explorer

@‘\T../ - ‘g, https

File Edit Wiew Favorites Tools Help

X %Cnnvert - @Eelect
ﬁFaVDI’ItES i.;, e

- & Free Hotmall £ | @
(& EHS - WEE MOP Select

fi- B

nasa.qoy

v|%‘@#¢a|;'} |pv

| M= ~ Page = Safety - Tools = @lv »

Marshall Space Flight Center

EHS vi4.2

Please choose a MOP from the following list of
these available to complete the login process.

MOPs:

[ALALLOAT P8
I1SS:IN29:Sim
ISSIN32: Test
ISSIN29:Train
ISSIN33:Test v

Daone

f Trusted sites

fa v Rwow -
8. Select Login

9. The launchpad will appear

EHS Web Launchpad - Microsoft IE Browser

File Operation Database PIMS Management Utilities Help

UserID Teh Serwver HMOP GMT Elapsed Time
scanalli dmz08h ISS5:TH29:5im 039:18:57:38 on:09:11
SEystem Meszages
Sent From Subject

[2:3

10. Minimize the Internet Explorer window
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3.5.1 Start the GSE Packets

GSE data is a user-defined subset of the ISS Health and Status data found in APID 876. Each
payload can request to be assigned APIDs for their GSE packets. Once an APID is assigned, it
can be populated with telemetry from APID 876. SCAN Testbed has APIDS 548 and 555. The
GSE packets have been pre-configured and the formats saved.

The GSE packet is the only data that does not come to the TSC automatically. It must be started
by the user in order to receive the data. The GSE APIDS will be directed to the SCAN Testbed
Mass Storage TReK. There they will be recorded and broadcast to the STCC TReKs.

1. Select Operation on the EHS Web Launchpad

2. Select GSE Packets. A window labeled GSE Process Applet will open

EHS Web | aunchpad - Microsoft IE Browser
Conmtion

UserI Web Server HOP GMT Elapsed Time
scanalll dmz08h ISS:IH29:5im 089:18:57:38 on:09:11

atahase PIMS Management Utilities Help

Sy=tem Mezzages
Sent From Subject

< GSE Process Applet

File View Options

GMT 2010:202:17:59:03

r— Hetzmork Data il

Packet Format Start Stop Header Process
m m Time Time Time Database Datamode mw Status Destination
412 0 2010:145:23:34:01  2010:245:22:34:01 GMT Baselined Rev 0002 Real-time 3965 Sending Packets 192.112.237.43 6100
412 0 2010:145:23:34:01  2010:245:22:34:01 GMT Baselined Rev 0002 Dump2? 3901 Sending Packets 192.112.237.43 6101
r— File Data
Packet Format Start Stop Header

m m Time Time Time Database Filename Status

"
Messages:

IGMT 202:17:40:02 GSE Process fipplet initialized. o
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3. Select the Start Button on the GSE Process Applet window

4. In the Start Window, fill in the following 6 fields according to Table 3-2

Start

r— Packet Definition —
Packet ID
548
5353

A
Format ID Uili=s

r— Transfer Mode Header Time Database Version
(3) Hetwork Packets (5) GHT Telemetry:
~ = Baselined Rev 0003
(_'Hetwork Packets (Usimg HRI) OMedded

IFile

Archived Rev
Pre-Released Rev

3

— Hetwork Packets

— DataMode
&) Real-time

=
Ovump |1

) Playback |1

— Output Rate
() Latest Packet

(A1l Available Packets

r— Timeout {(GMT)

Stop: | 099 | \.23 | [oo |: [o0

— Destination

Bildess
|192.112.237. 182

Destinations:

= TortOee

el | >

RAdd

——

— @~

Change LES Sensing... ‘

‘ Close ‘ ‘

5. Make sure the follow is true:

Transfer Mode: Network Packets

Header Time: GMT

Output Rate: Latest Packet
6. Press the Add arrow. This will send the data to the SCAN TReK Workstations.

7. Press the Start button

8. Verify that the packet has started in the GSE Process Applet window
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< GSE Process Applet

File Yiew Options

EEX

GHMT 2010:202:18:18:25

— Hetwork Data Regquests
Packet Format Start Stop Header

LRSI e AL (e Ratabace)
412 0 2010:145:23:34:01 2010:245:22:34:01 QT Baselined
112 0 910.145:92.24.00 0010.945:22:94:01  GMI Baselined
]

L2
112
<]

2010:202:18:18: 24 2010:302:17:18:24 @imd

Rer 0002 Real-time 3965
Rev 0002 Dump2 3901
Rer 0002 Real-time 11060

Process
Datamode m Status

Sending Packets
Sending Packets
Sending Packets

Destination
192.112.237.43 6100 |
192.112.231.43 6101
192.112.237.47 6100

— File Data Requests
Packet Format Start Stop Header

m m Time Time Time Database

Filename Status

Mn_agsages:

IGMT 202:18:18:18 Start 'Hetwork' Data Request...
IGMT 202:18:18:24 Successfully Started 'Hetwork' Data Request (Process ID: 11060)

\MT  202:18:07: 00 Successfully Stopped 'Network Data Requests' List Entry #3 (Process ID: 7664)

9. Repeat steps 3 — 7 for each destination and data mode in Table 3-2

Table 3-2—GSE Packets

Packet | Format | Data Timeout Destination address* | Destination | Description
ID Mode (GMT) Port
548 1 Real-time | 000:18:00:00 YOOUXXX.XXX. 188 6100 Health & Status, parent
MSIDs only,
AOS/LOS indicators
548 1 Dump?2 000:18:00:00 XOXOCXXX.XXX.188 6111 Health & Status, parent
(LOS data MSIDs only,
from AOS/LOS indicators
HCOR)
555 2 Real-time | 099:23:00:00 MXOXOCXXX.XXX.188 6200 ISS Pointing data, Beta
Angle, RTD data from
ELC3
555 2 Dump2 099:23:00:00 XOOCXXX.XXX.188 6222 ISS Pointing data, Beta
(LOS data Angle, RTD data from
from ELC3
HCOR)

* XXX XXX XXX represents the designated subnet for the TSC
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3.5.2 Launch the PIMS Applications

For more details on PIMS, please refer to the HOSC documents HOSC-EHS-1136 “Using the
Huntsville Operations Support Center (HOSC) Payload Information Management System
(PIMS) Software” and HOSC-WKBK-2150 “Workbook 11: Using the Payload Information
Management System (PIMS).”

To open an application, select PIMS from the launchpad and choose either To-Do List,
Documents or OCRs.

EHS Web Launchpad - Microsoft IE Browser

File Operation Dats agement Utilities Help

UserID Weh Server HOP T Elap=ed Time
scanalll dmz 08h ISS:IH29:5im O089:18:57:338 o0:09:11
Sy=tem Messzages
Sent From Subject
P
W

3.6 IDE Workstation Activation
The IDE computer is used for the scanops email account, the console log, and web pages that are
not available through the TReK.

The IDE computer is just a regular computer on the GRC Campus Network. This allows users
the same Internet connection that they have at their desk.

=

Select CTRL+ALT+DELETE

2. Enter scanops for Username

3. Enter the password (see Section 10.1)
4. Enter GRC for domain

5. Select OK
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3.6.1 Launch the Console Log Application

The SCAN Testbed log is online at https://connect.grc.nasa.gov/ . It can be opened in either
Firefox or Internet Explorer. It can be accessed from an IDE computer as well as a STCC TReK.

(} CoNNeCT Operations Web Site - Windows Internet Explorer =10 x|

= a
@._ _‘?Iﬂ; https://connect, grc. nasa.gov) j E NGRS RS Eing 2z

| Fle Edit View Faworites Tools Help

J .7 Favorites J 1= € ColMeCT Operations Web ... @& Web Slice Callery ~
5 »
& CoNNeCT Operations Web Site ‘ | J Sy v Bl - ) s o+ Page - Safety - Tools+ e
+ Wisit MASA gov

@ NATIONAL AERONAUTICS AND SPAGE ADMINISTRATION + CoMMeCT Operations Secure Ste|
+ CoMMeCT Operations Public Site

Welcome to the CoMHeCT Operations Web Site!
ColMeCT Console Log

FIRSTGO + Freedom of Information Act AuTiET dEmmiar el
+ The Presidert's Management Lgenda MASA Official: Diane Malarik

Woar First Chick ta i 1.5 Govarnment

+ F'2002 &gency Performance Report + Contact NASS
+ MASA Privacy Statement, Disclaimer,

and Accessibility Cerification
+ Freedom to Manage

1. Enter your Username and password
2. Select OK

3. Select the Console Log link
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4.0 CONSOLE OPERATIONS

41 Commanding

In order to command the flight system, permission must be obtained from the POIC. At the
beginning of the shift the OC and PRO will have been briefed on the planned activities. Based on
this, the PRO will obtain approval from the POD to enable SCAN Testbed to command. During
LOS periods, commanding will be disabled for all payloads. Commanding will be re-enabled

when AQOS returns.

41.1

Description of Commands

The list of available commands and descriptions can be found in GRC-CONN-DBK-0128
Command and Telemetry Databook. A subset of commands has been given to the PROs for
contingency situations. The commands are documented in POIF-1190 NASA Payload
Regulations, which can be found at the POIF website (see Section 11.3)

41.2

Critical Commands

There is a subset of commands that have been defined as critical by the PSRP. These commands
will not be in the SCAN Testbed command database. They will reside in the POIC command
database and will be sent by the PRO.

Table 4-1—Critical Commands

MNEMONIC

ACTION

STB_HARRIS_PWR1_ARM

allows the STB_HARRIS_POWER1_ON command to be
accepted within 60 seconds

STB_HARRIS_PWR2_ARM

allows the STB_HARRIS_POWER2_ON command to be
accepted within 60 seconds

STB_HARRIS_POWERL ON

turns on the primary power to the Harris SDR

STB_HARRIS POWER2 ON

turns on the redundant power to the Harris SDR

STB_TWTA_ARM

allows the STB_TWTA_POWER_ON command to be
accepted within 60 seconds

STB_ TWTA_POWER ON

turns on the power to the TWTA

STB_DIGIO_JPL_ARM

allows the STB_DIGIO_JPL1_ON command to be accepted
within 60 seconds

STB_DIGIO JPLL ON

turns on the JPL SDR’s primary power

STB_RDIGIO_JPL_ARM

allows the STB_RDIGIO_JPL2_ON command to be accepted
within 60 seconds

STB_RDIGIO JPL2 ON

turns on the JPL SDR’s redundant power

STB_DIGIO_GD_ARM

allows the STB_DIGIO_GD_SDR1_ON command to be
accepted within 60 seconds

STB_DIGIO_GD SDR1 ON

turns on the GD SDR’s primary power

STB_RDIGIO_GD_ARM

allows the STB_RDIO_GD_SDR2_ON command to be
accepted within 60 seconds

STB_RDIO_GD_SDR2_ON

turns on the GD SDR’s redundant power
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4.1.3 Sending a Command
Commanding is performed on CTADS.

1. From the CTADS main screen, expand the Commanding folder, Launch TReK

% CoMNeCT Telemetry Acquistion and Display System (CTADS) g@g|
File Miew TRek File Manager “Windows Help

GMT Realtime Operations

EM/GIU Operations

A Taeneral orat
(| =3 commanding
L1 Health and % (55FY Trlemebew

2. Select Send Commands

3. Select the desired Command Destination
4. Select the desired command

5. If there are parameter fields, populate them
6. Select Arm

7. Select Send

8. Verify in the message screen that the command has been received and processed.

4.2  Telemetry

The telemetry parameters are described in GRC-CONN-DBK-0128 Command and Telemetry
Databook.

4.2.1 Primary Paths for Telemetry

4211 LRDL (1553)

The Low Rate Data Link is also called 1553. The Low Rate Telemetry (LRT) APIDs (see
Section 4.2.2) are downlinked via the 1553. This includes the Command Responses, Squawk
Messages, Software Errors, and Low Rate File Downlink. Commands and Low Rate File
Uplinks are sent to SCAN Testbed on the 1553. File transfers to and from the PLMDM to
SCAN Testbed are done on the 1553. The LRDL also carries the Health & Status packets to
ELCS.

4.2.1.2 HRDL (Ethernet)

The majority of the SCAN Testbed telemetry is sent out on the High Rate Data Link. The High
Rate Telemetry (HRT) APIDs listed in Section 4.2.2 are carried on the HRDL as well as the
High Rate File Downlink.
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42.2 APIDs

The following table lists the APIDs assigned to SCAN Testbed. The APIDs are sent to the Mass
Storage TReK in the Server Room where they are recorded and then distributed to the TReKs in

the TSC.
APID Type Content Nom Rate Data Mode | Port
(MBps) Number
1340 HRT GD SDR .0014 Real-time 6140
Dump?2 6240
1341 HRT JPL SDR .0028 Real-time 6141
Dump?2 6241
1342 HRT Harris SDR .0028 Real-time 6142
Dump?2 6242
1343 HRT File Manager .0014 Real-time 6143
Dump?2 6243
1344 HRT Avionics, APS, .0042 Real-time 6144
Command Status Dump?2 6244
1347 HRT High Rate File 1366 Real-time 6147
Downlink bytes/packet
(unknown max)
HRT Total 0126
1345 LRT Avionics, Command 01024 Real-time 6145
Responses, Squawks, Dump2 6245
SW Errors
1346 LRT Low Rate File .001 Real-time 6146
Downlink (970 bytes/pkt,
1 pkt/sec max)
n/a LRT Health & Status to ELC | .00614 n/a n/a

4.2.3 Displaying GSE Packets

There are two predefined GSE packets. One contains the SCAN Testbed Health & Status and the
other contains the ISS Pointing data, Beta Angle, and the RTD data from ELC3.

The Health and Status (APID 548 Format 1) is displayed in CTADS.

The ISS Pointing and RTD data (APID 555 Format 2) is displayed using EPC (see Section 3.4.3)

4.2.4 Telemetry Caution and Warning Ranges

The caution and warning ranges for telemetry that has associated limits are given in GRC-
CONN-RPT-0227 Failure Detection, Isolation, and Recovery (FDIR) Report. A binder at the
STCC console contains a printout of the limit information.
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4.3 Requesting a NRT Playback

A Near Real-Time (NRT) Playback is requested from the EHS Web launchpad.

1. From the EHS Web launchpad, select Operation, then NRT Playback Request

2. Inthe Playback Request window, enter the Request Name

NRT Playback Request
File Edit View Regquest Validate Options Help
Playback Regquest Information Time Information
Request Hame: Time Source: (&) Enbedded Time
Playback Channels: |Any v () HOSC Receipt Time
Meter Rate: X h Time Beference: GMI
Start Time: 2012 | | 001 00 00 | : |00
Delay Time: L]
op Time: v B
Stop Ti 2012 ool oo oo oo
Packet Identification
Protocol APID APID Extension Source Data Mode
Submit... Validate. ..
Messages:
~
~

3. Enter the start and stop times in GMT. Make sure the Time Source is set for

Embedded Time.

4. In the Packet Identification section, right click in the cell below Protocol. Select
either PDSS Payload or GSE from the list.

5. Double click in the cell below APID and enter the APID number you want
replayed. More than one APID can be replayed as long as the time slice is the

same.

6. Select Submit.
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4.4  File Uplinks/Downlinks

Information about file sizes and management can be found in GRC-CONN-PLAN-0130 Data
Management Plan.

4.4.1 Uplink/Downlink Using the PLMDM

In order to uplink or downlink large files (>100 kBs), the PLMDM must be used as an
intermediary. A payload team cannot place or retrieve a file from the PLMDM. This activity
must be requested and coordinated through the OCR process (see Section 4.6).

Since the Resource Impacts tab of the OCR is only designed for a single file, the OCR must
include a supporting attachment containing a table of filenames and sizes. The supporting
attachment should be MS Word, MS Excel, text format, etc so that PRO can copy and paste from
it, as opposed to a jpeg or PDF format.

The OCR must state when the files can be deleted from the PLMDM, EMU and ELC.

Files that will be uplinked to and downlinked from the PLMDM will be stored on CONDB.
Access to CONDB is available from the STCC TReKs.

44.1.1 Preparing a File for Uplink

The file to be uplinked must be prepared and placed into PIMS. The MDM File Transfer Utility
is a program on the TReK that will split the file, rename the segments to the pre-assigned names,
and calculate the checksums.

1. Click on the MDM File Transfer Utility icon

MDM File
Transfe...

2. Verify that the Flight Configuration box is checked




Space Communications and Navigation (SCaN) Testbed Project

L Document No.: GRC-CONN-OPS-0176 Vol 1 Revision: —
Title: SCAN Testbed Console Handbook Volume 1 ISS Interfaces Effective Date. 05/04/2012 Page 25 of 68
—
" CoMNNeCT - MDM File Trans LE‘

File Utilities Wiew Help

ENERECLE

—Options

»

[T Byt=5wap  File Extension Id-at

—Prepare File

File Mame (to prepare for uplink)

Base File Mame

Start File Index  Block Length (MB)

| SCAN_FILE

Output File List

[ [

=

File Name Size

File Index Total Blocks | Checksum

m

=-:= Prepare File |

—Reassemble Files

Input Files {from downlink)

8 4 Of  Add File(s) |

File Mame Size File Index Total Blocks | Checksum |
i Reassemble
Ready |

| [cap [NuM [scrL /]

3. Verify that the Flight Configuration box is checked

4. Click on the folder icon to select the file to be prepared. These will be on CONDB

under uplink\base files.

5. The Output File List will be populated. The starting number of the file block can
be changed by modifying the Start File Index.
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CoNNeCT - MDM File Transfer Utili (o o=l

FiIe|UtiIities View Help

L

—Options

v Flight Configuration

™ Byte Swap  File Extension Idat

—Prepare File
File Mame (to prepare for uplink)

Base File Mame

I C:\0din_local_badwp\Connect\Ops\MDMUtIIties\test_file,exe

Start File Index  Block

1

=1 |
| scan_FiE_ [ =] =
Output File List

File Mame Size File Index Total Blocks | Checksum |

@SCAN_FILE_DU l.dat 7,813KB 3001 4

[ scAN_FILE_002.dat 7,813KB 3002 4

(B sCAN_FILE_003.dat 7,313 KB 3003 4

@SCAN_FILE_UUq.dat 3,234FKB 3004 4

&= Prepare File |
—Reassemble Files
o™

Input Files (from dovrilink) & 7 _EA Add Fiefs) |

File Mame Size File Index | Total Blocks | Checksum |

6. Click on the Prepare File button

7. A window will appear asking where to save the files. These will be placed on
CONDB under uplink\prepared files.

8. The Output File List will now have checksums for all the files.
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CoNNeCT - MDM File Transfer Utili E=EeTX

File Utilities View Help
EDIEEELL
—Options b |
¥ Flight Configuration [™ Byte Swap  File Extension Idat |
—Prepare File
File Name {to prepare for uplink)
I C:\odin_local_backup\Connect\OpsWMDMUtlIties\test_file.exe E
Base File Name Start File Index  Block Length (MB)
= =
| SCAN_FILE_ | 3001 = | =
Output File List
File Name ize File Index Total Blocks | Checksum |
[mscan_FILE_001.dat 7,813 KB 3001 4 277b399cf731535b8d4adf7. ..
[mscAN_FILE_002.dat 7,513 KB 3002 4 ba44a5c33eaf5c269277203. ..
[Fscan_FILE_003.dat 7,813 KB 3003 4 ab5a3f58c55ca 1cd0fa3f2 e, .
[m5cAM_FILE 004.dat 3,234 KB 3004 4 0c7fb2c57e3da95618b5fa46. . =
=== Prepare File
—Reassemble Files
o L,
Input Files (from dovnlink) & 4 57 Add File(s) |
File Name ize File Index Total Blocks | Checksum |

9. A -report will automatically open in a Notepad window. This file will be saved in
the same location as the prepared files. The report filename is a timestamp plus
the prepared file name such as {2012-05-03}{19-27-33}test_file

[ 2012-05-03}{19-27-33jtest file - Not

| File Edit Format View Help

W s

|CoNNeCT MDM File Report - Generated on 05/03/2012 19:27:33

|Tnput File: c:\odin_local backup\connect\ops\MDMUt'l'I'|t'|es\test file. exe

|created: Thursday, may 03, 2012, :

IModified: wednesday, June 29, 2011 1a: 56 42

Accessed: Thursday, May 03, 2012 18:59:51

File size: 27,311,232 Bytes 26,6?2 KB 26.05 MB

SHA-256 Checksum: 075641ae8bcf185b3fe332c55ee3chbaadcdc2f025127666d8a2ffb980c557700
e o o e e o e o
Number of Files Generated: 4

output Folder C:“odin_local backup\connect\ops\MDMUt'l'I'|t'| esh,

P R N R R R R R W W W N

File 01(3001):SCAN_FILE_0Ol.dat Size: 8,000,000 Bytes 7,813 KB 7.63 MB SHA-256 Checksum: 277b899cf731535b8
File 02(3002):5CAN_FILE_002.dat Size: 8,000,000 Bytes 7,813 KB 7.63 MB 5HA-256 Checksum: bad44aBc33eaf5c269
File 03(3003):SCAN_FILE_003.dat size: 8,000,000 Bytes 7,813 KB 7.63 MB SHA-256 Checksum: 6a6a3f5B8c55calcdl
File 04(3004):SCAN_FILE_004.dat Size: 3,311,232 Bytes 3,234 KB 3.16 MB 5HA-256 Checksum: 0c7fh2c57e3dagsel

e e Y Y T R M R N SN VN N YR

10. These files are now ready to be put into PIMS (EHS Web Launchpad)
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4.4.1.2 Submitting a File for Uplink/Downlink

To uplink a file, it must be stored in the appropriate Payload Information Management System
(PIMS) folder and have an approved Operations Change Request (OCR). If the payload file is
downlinked, then a file name must be registered in PIMS and a separate OCR submitted to
perform the downlink. This process is outlined on SOP 6.22 Submitting a File for
Uplink/Downlink and Transfer Through the PLMDM.

Files for uplink should be place in the folder Documents/Miscellaneous/PRO/Uplink
Files/Payloads/SCAN. For downlinks, a file must be registered in the folder
Documents/Miscellaneous/PRO/Downlink Files/SCAN

44.1.3 Reassembling a Downlinked File

The MDM File Transfer Utility is a program on the TReK that reassembles the downlinked files
and calculates the checksums. These steps assume the downlinked files have been retrieved from
PIMS and are on CONDB under downlink\input files

1. Click on the MDM File Transfer Utility icon

MDA File
Transfe...

2. Verify that the Flight Configuration box is checked
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o
] CoMNMeCT - MDM File Trans [ ——
File Utilities Wiew Help
Bdg|li |8
—Options i

[T Byt=5wap  File Extension Idat I

—Prepare File
File Mame (to prepare for uplink)

! =

Base File Mame Start File Index  Block Length (MB)
=1 =
| SCAN_FILE | 3001 = | =
Output File List
File Mame Size File Index Total Blocks | Checksum | 3

=-:= Prepare File |
—Reassemble Files :
Input Files (from downlink) & W B Add File(s) |

File Mame Size File Index Total Blocks | Checksum |

- Reassemble |

Ready | | [cap [NuM [scrL /]

3. Click on Add File(s). This will open a browse window. At this time, you must
select each file individually.
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CaNNeCT - MDM File Transfer Utili e

File Utilities View Help
EEEEarY:

I Flight Configuration I Bvte Swap  File Extension |dat -

—Prepare File |
File Mame (to prepare for uplink)

| ]

Base File Name Start File Index  Block Length (MB)
| =
| SCAN_FILE_ | 3001 = | 8 =
Output File List
File Name Size File Index Total Blocks | Checksum |

== Prepare File |

m

—Reassemble Files

Input Files (from downlink) % @ Q’ ':E:'

File Name ¢ | size FileIndex | Total Blocks | Checksum |
[m7|SCAN_FILE_D01.dat 7,813 KB 1 4 2770899cf73153508d4ad. ..
[m7SCAN_FILE_D02.dat 7,813KB 2 4 ba44a8c33eaf5c269e772. .
[mSCAN_FILE_003.dat 7,813KB 3 4 fa6a3f58c55ca1cd0fa3f2. .
[mSCAN_FILE_D04.dat 3,234KB 4 4 0c7fb2c57e3da056 18b 5. .

- Heassemble |

-

Ready | | [cap [NUM [sCRL

4. Once all the files are listed, click on Reassemble.

5. A window will open requesting the new file name and where to save it. Be sure to
add the file extension (it should match the extension of file that was sent from the
Avionics to the PLMDM). Save it on CONDB under downlink\reassembled

6. A report will automatically open in a Notepad window. This file will be saved in
the same location as the reassembled file. The report filename is a timestamp plus
the reassembled file name such as {2012-05-03}{19-27-33}test_file
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4.4.2 Uplink Using Commanding

If a file is under 100 kBs, it can be uplinked by commanding. Before loading the file on the
commanding TReK, it must be scanned for viruses. Once the file is on the TReK, use the flight
procedures to complete the uplink.

4.4.3 Downlink Using Commanding

Use the flight procedures to downlink a file. The limit is 200 packets/second to avoid dropping
packets. After it has been received on the TReK, it should be copied into CONDB.

45 Playback of a TReK Recording

TReK recordings are saved to C:\Connect\Trek\Recordings on the TReK workstation. These
files are only readable by TReK; they cannot be opened using other applications, such as
Notepad or Excel. However, if data is logged using the CTADS logging feature, comma
separated value (*.csv) files will be created, which are readable using applications such as
Notepad or Excel. These user-friendly log files are stored at C:\Connect\Logs.

File names for all TReK recordings follow the same naming convention. Recording file names
begin with “TRT”. Two date stamps and time stamps follow “TRT” in the file name. The first
date/time stamp indicates the beginning of the recording (GMT), and the second date/time stamp
indicates the ending time of the recording (GMT). The final part of the file name indicates
which APID data the recording contains.

An example file name is:
TRT 2011-08-24 13~57~19~812 2011-08-24 14~50~03~484 AP1D1340

This indicates that the file contains a recording of GD Radio data from August 24, 2011 for the
time period 13:57:19:812 (GMT) through and including 14:50:03:484 (GMT).

4.5.1 Instructions for Setting Up TReK Playback

This section details the steps for setting up the TReK Telemetry Processor for playing back
previously recorded data.

1. Open TReK Telemetry Processing by double clicking the desktop icon.
2. From the menu at the top, choose Packet - Add a Playback Packet.

3. On the general tab, use the “Browse” button to browse to C:\Connect\TReK\telemetry
database\TelemetryDatabase.mdb and select “Open”.

4. Select Data Mode: “Playbackl”. Note that this value must correlate to the mode
chosen in step 2 in Section 4.5.2 CTADS set-up.

5. Specify the playback rate in packets per second you’d like to use as “# Pkts/Sec”.

a. NOTE: Usually 10 packets/second is safe to speed up telemetry playback for
logging. However, sometimes if a rate higher than 10 is selected, packets may
be dropped.
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6. All other parameters remain the default.
a. You may choose to playback packets indefinitely for demonstration purposes,

but do not choose this setting to log data, or you will log data until you

manually stop data flow!

b. You may also choose to “pulse” data playback, which will allow you to press
“Ctrl+P” to get the specified number of packets per pulse. Telemetry will not
flow automatically, and will only update at each manual pulse.

C. Note that it doesn’t make sense to record playback telemetry, since it has
already been recorded! So, recording should always be off (on the “Options”

tab) when playing back previously recorded data.

Add A Playback Packet (223
General | Files | Options |
Playback Information
Database: |Jnnect"-.THeK‘-¢elemetwdatabase"-.TeIemetryDatabase.mdb Browse...
Data Mode: |P|ayback‘l j
Type of Processing: |Proc:ess Entire Packet j
Playback Mode Information Playback Rate Information
* Continuous {+ Specify Rate
l';" i .
Play (& Times): |1 & # Pis/Sec: I'II}|—
" Play Indefinitety
" #Bits/Sec: |0
" Pulse
1 ™ Use Native Rate

Packet Ordering: |Playback Packets In the Order Received

OK | Cancel |

7. On the “Files” tab, you may either browse for entire recording files or you may
specify a time period and default location where associated recordings are found.

a. To specify a specific time period for playback:
i. Click “Add...”
ii. Enter the starting date and time (GMT).
iii. Enter the ending date and time (GMT).

iv. The Original Base Filename is “APIDXXXX”, where XXXX = the
APID number you’re playing back. For example, for playing back

avionics data, you would enter “APID1344”.

v. Browse to the original recorded data directory, which is where the

recording resides. It should be similar to:

C:\Connect\TReK\Recordings\API1D1344 2011-08-18 11~33~03\.
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[ Modify [
Year Month Dap  Howr  Min Sec  mzec
Start Tirne: 2ot 8 s oz o o o
Stop Time: NI I AT A I R 1]
Original B aze Filename: |.-'1‘«F'|D1 344

Original Recorded Data Directory: |E:'\D:unnect'xTF|eK'xH ecordings\ P10 344 20011-08-18 ..

(] | Cancel Help
vi. Click “OK”.
Add A Playback Packet (3]
"General Files | Options ]
Retrieve Packets Based On: (= o
|dentify one or maore Flayback Streams (Files Containing Recorded Data)
Start Time: | Stop Time | Packet 1D | Packet Type | Add...
2011-08-18 120000000 2011-08-18 12-59~55~ 000 1344 PDSS Payload
Browse. ..
oK | Cancel Help

All other parameters remain the default.

Click “OK”.

10.

The packet you just added will be black until you activate it. Right click on the packet
and choose “Activate Packet”, and it will turn blue:
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Telemetry Processing - Untitled E@
File View Packet Parameter Processing Options Help
Packet 1D Packet Type Data Mode Port Humber Processing Recording Fonwarding Plapback

PDSS Payload

GRT 2011-08-26 1630034 Plapback Packet 1344 [PDSS Payload, Flayback1] iz initializing.

GMT 2011-08-26 16:30:34  Playback Packet 1344 [PDSS Payload, Playback1] - Playback services have been initialized.

GMT 20171-08-26 16:30:35  Playback Packet 1344 [PDSS Papload, Playback1] - Telemetry information has been retrieved from the database.
GRT 2011-08-26 16:30:35  Plapback Packet 1344 [PDSS Papload, Flayback1] - Processing services have been started.

GT 2011-08-26 16:30:35  Playback Packet 1344 [PDSS Papload, Playback1] - Processing element services have been initialized,

GMT 2011-08-26 16:30:35  Playback Packet 1344 [PDSS Payload, Playback1] - Packet amival event sighaling has been configured.

GMT 20171-08-26 16:30:35  Plapback Packet 1344 [PDSS Papload, Playback1] has been activated.

For Help, press F1 NUM

11. Your packet is now ready for playback! You may repeat steps 1-9 to add more APIDs
to play back. For example, we’ve just added a playback packet for avionics data
(APID1344). You may also add a playback packet for the GD SDR (APID 1340).

4.5.2 Instructions for Setting Up CTADS for Playback
This section details the steps for setting up CTADS for playing back, displaying, and logging
previously recorded data.

1. Open CTADS by double clicking the desktop icon.

2. Select “TReK Playback 1” (or whichever mode you chose in TReK in step 4 of
Section 4.5.1) in the bottom left, and choose the right pointing arrow to add this
mode to the active modes:
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CoMNMeCT Telemetry Acquistion and Display System (CTADS) EI\EI
File VYiew TReK Windows Help

GMT Realtime Operations

EM/GIU Operations

-1 CoMMeCT Operations

Messages/Alerts

DateTime | Message /Alert
03/26/2011 16:33:11 CTADS Logon accepted.

Clear

4 1 p Clear Al

CTADS Operating Modes

| IDLE

Inactive Modes Active Modes

TReK Realtime o~ Trek Ide
TRek Dump 1 >

TRek Dump 2 +
TRek Dump 3

)

TReK Playback 2 1

TReK Playback 3

TRekK Playback 4

TRekK Playback 5

TRekK Playback &

TRekK Playback 7

TRekK Playback 8 N

T~ Pl —le 7

3. Open the screens you’d like to view for data playback.

4. Ifyou’d like to log data to a comma separated value (*.csv) file, easily readable in
Excel, open an ad hoc window for each Excel file you’d like to create:

a. Select the telemetry you’d like to log.

b. Enable logging in CTADS. Ensure “Log Flight Time” is checked; otherwise, the
log file will contain the date/time of playback (current date/time) and not the
recorded date/time.
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-

Log Cenfiguration

(3]
[ Enable

Iv¥ First line is header Cancel

Base File Mame

Avionics Telemiry Data

Column Format Log Yalue Type

" Instrument Value {* Engineering Value

Maximumn Log Size | 10 Megabytes (ME)

Log Path
| C:\Connect\Logs

Time Values

{* Log Flight Time " Log TReK PC Time
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5.

Click “Run” to begin the logging process. NOTE: Data will not appear until you

complete the steps below to begin TReK playback!

P1-Ad Hoc Display #1 ===
Packet Mnemonic Engineering Value | Instrument Value Raw Hex/Bin Value a
PLAYBACK1 Avionics Telemetry ~ AV_PACKET _TYPE
Avionics Telemetry  AV_TELEMETRY_DQC
Avionics Telemetry  AV_CURRENT_STATE L
Avionics Telemetry AV_CPCI_P5V_READING B
Avionics Telemetry ~ AV_CPCI_P15V_READING
Avionics Telemetry AV_RESERVED1
Avionics Telemetry AV_RESERVED2
Avionics Telemetry  AV_TWTA_HELTX_CURRENT
Avionics Telemetry AV_TWTA_ANODE_VOLTAGE
Avionics Telemetry  AV_10V_PREF
Avionics Telemetry  AV_CPCI_P3_3v_READING
Avionics Telemetry ~ AV_RF_TEMP1
Avionics Telemetry ~ AV_RF_TEMP2
Avionics Telemetry AV_RF_TEMP3
Logging Avionics Telemetry ~ AV_TEMP1
Avionics Telemetry ~ AV_TEMP2
Avionics Telemetry ~ AV_TEMP3
Aviorics Telemetry ~ AV_RF_TEMP4
Avionics Telemetry AV_JPL_TEMP1
Avionics Telemetry  AV_JPL_TEMPZ
Avionics Telemetry  AV_GD_TEMP1
Avionics Telemetry ~ AV_GD_TEMP2
Avionics Telemetry ~ AV_PLT_TEMP1
Avionics Telemetry AV_PLT_TEMP2
Pc# | Padet [Time Avionics Telemetry  AV_GCE_TEMP1
Avionics Telemetry ~ AV_GCE_TEMP2
Aviorics Tel... Avionics Telemetry  AV_RESERVED3
Avionics Telemetry  AV_HRS_TEMP1
Avionics Telemetry AV_HRS_TEMP2
Avionics Telemetry  AV_HRS_TEMP3
Avionics Telemetry  AV_HRS_CNV_TEMP1
Avionics Telemetry  AV_HRS_CNV_TEMP2
Avionics Telemetry ~ AV_TWTA_DC_PWR
Avionics Telemetry AV_TWTA_BUS_V_1
Avionics Telemetry  AV_TWTA_BUS_V_2
Avionics Telemetry ~ AV_CPCI_12V_READING
Avionics Telemetry AV_RESERVEDG
Avionics Telemetry AV_RESERVED7
Avionics Telemetry  AV_PS_V1_IPL <

4.5.3

Starting Telemetry Playback in TReK

This section details the steps for starting the telemetry data flow for playback in the TReK
Telemetry Processor. If this step is not performed, you will not see or log data!

1.

In the TReK Telemetry Processor, right click on each packet you’d like to begin

playback for, and click “Start Playback”. The packet will turn green:

[B=N o8 >

; elemetry Processing - Untitled
File View Packet Parameter Processing Options Help
Packet ID Data Mode

Part Number

Recarding Fanwarding

Pracessing

Packet Type

Plavhack

Flayback1

Entire Packet

GMT 2011-08-26 16:30:34
GMT 20171-08-26 16:30:34
GMT 20171-08-26 16:30:35
GMT 2011-08-26 16:30:35
GMT 20171-08-26 16:30:35
GMT 20171-08-26 16:30:35
GMT 20171-08-26 16:30:35
GMT 2011-02-26 17:.00:02

Flayback Packet 1344 [PDSS Payload,
Playback Packet 1344 [FD55 Payload.
Playback Packet 1344 [FD5S Payload,
Playback Packet 1344 [PDSS Payload,
Flayback Packet 1344 [PDSS Payload,
Playback Packet 1344 [FD55 Payload.
Playback Packet 1344 [FD5S Payload,
Playback Packet 1344 [PDSS Payload,

Playback1] iz initializing. -
Playbackl] - Plapback services have been initialized.

Plapbackl] - Telemetry information has been retrieved from the database.

Playbackl] - Processing services have been stated,

Playback1] -- Processing element services have been initialized.

Playbackl] -- Packet arival event signaling has been configured.

Playbackl] has been activated.

Playbackl] - The playback has been started.

For Help, press F1 NUM
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2.  Inthe TReK Telemetry Processor, you may now right click on each packet and choose
to pause or stop playback.

3. Note that it doesn’t make sense to record playback telemetry, since it has already been
recorded!

4. Once the entire playback has finished, the APID will turn puke green:

: elemetry Processing - Untitled EI@

File View Packet Parameter Processing Options Help

Packet ID Packet Type Data bMade Port Mumber Pracessing Fiecaording Forwarding Playback

GMT 2011-08-26 17:07:53 Playback Packet 1344 [PDS5 Payload, Playback1] - Playback services have been initialized. "
GMT 2011-08-26 17:07:59 Playback Packet 1344 [PDSS Payload, Playback1] - Telemetry infarmation has been retrieved from the database.

GMT 2011-08-26 17:07:59 Playback Packet 1344 [PDSS Payload, Playbackl] - Processing services have been started.

GRT 2011-08-26 17:07:53 Playback Packet 1344 [PDSS Payload, Playback1] - Processing element services have been initialized.

GMT 2011-08-26 17:07:59 Playback Packet 1344 [PDSS Payload, Playbackl] - Packet armival event signaling has been configured.

GMT 2011-08-26 17:07:59 Playback Packet 1344 [FDSS Payload, Playback1] haz been activated.

GMT 2011-08-26 17:08:01 Playback Packet 1344 [PDSS Payload, Playback1] - The playback has been started.

GMT 2011-08-2617:0912 Playback Packet 1344 [PDSS Payload, Playback1] - Playback completed successfully. 3554 packets were played back.

4 [m

For Help, press F1 MUM

5. You may change playback parameters (such as playback rate, files, etc.) by double
clicking on any APID in the TReK Telemetry Processor to bring up the properties for
that playback packet. However, once you change properties, you will be warned by
TReK that you must restart playback, and you will be asked to confirm your decision
to proceed. Click “Yes”. That packet will go back to blue, and playback will need to
be restarted by right clicking and choosing “Start Playback” again.

Playback Restart Question £%

Since you have changed one or more playback properties the
l % playback must be stopped and then started again using the
new properties,

To do this the packet will be deactivated

and then re-activated. Any activities associated with this
playback packet that are currently in progress such as
recording, forwarding, etc. will be stopped and then started
again. Are you sure you want to proceed?

Yes Mo
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6.  You may save your Telemetry Processor set-up (default location is
C:\Connect\Trek\configuration_files\telemetry_processing) as a *.tpc file that is
readable by TReK Telemetry Processor. This will allow you to save a configuration
and recall it later, to playback the same telemetry again at a later date.

7. You may also open existing configuration files for playback by using the “File -
Open” menu option in TReK.

4.6 Operational Change Requests (OCRs)

The process description for OCRs is found in the Payload Operations Handbook (POH) Volume
2, SOP 10.8 OPERATIONS CHANGE REQUEST PROCESSING via PIMS.

4.6.1 Submitting an OCR

An Operations Change Request is used to put in a request to make a change to the preplanned
timeline or to request a file uplink to the PLMDM (refer to POH Volume 2 SOP 10.9 OCR
GENERATION via PIMS)

1. Select PIMS from the EHS Web Launchpad
2. Select Operations Change Request (OCR)

3. Wait patiently while the window appears

£ (PIMS) Operations Change Request (ISS:ULF4:Flight)
i

ile  View Options Help
{Filter | Find
Priority: Effectivity: Type: CM State:
all Active 2 Originator{s): E
Mormal Permanent for this MOP Standard
Urgent [ Permanent for Future MOPs [ Follow Up
[] Temporary
Filter Results (14) @

[l Job ID [ R Title [ State [Lorig ][ Fac ][ PoIC [ At Due Date Due Event | Special Processing ][
drmcall0oon44 SDRM Installation of Carau... [POIC Review Se St Rl ~
FeolallDooi71 Update WORF Crew Proced. .. [Putback to Criginator D P
FralalloooL 79 Update WORF Crew Proced... |Putback to Originatar D «P
frolallooolso WORF Initial Activation & C... |Final Approval Se A E After WoR.,.,

FrolalonoL sz ER6 & ERZ RIC Release & 5... |Final Approval 5o A ]

frolallDoo1 54 MELFI 3 ARC hig picture wo... |Final Approval 5o A E 2010 208:08:00:00

lis1 alloonz3 Yoluntary Science Optians ... |POIC Review 5o E‘ 2010 208:00:00:00 QCA messa. .

mgolallonai4a SAME Planning Changes to ... [POIC Review So Se @ 2010 207:01:00:00 GMT 209

moolallonnis1 Update 4,003 SAME P-Trak .., [POIC Review Se | S» {R]

msglallioo33s M5G Loading Port Stray Lig... |POIC Review S S @ Prior ko MS...
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Title: SCAN Testbed Console Handbook Volume 1 ISS Interfaces Efofcelé{?\?::)’:;; %‘5&;&2’\1_0%0176 Vol 1 Esg\;/eiszil(())nc:)f_es
4, Select New OCR in the (PIMS) Operations Change Request Window
5. Fill in the information on the main “OCR” page
=10l ]

Job ID: samZallooooo3 Priority: (% Mormal Special Processing: [ Safety Of Flight
" Urgent [ Medically Sensitive

[ Proprietary Sensitive

Title: |

QCR | Resource Impacts | Suppaorting Attachments Reviewers' Frl List| M L0g|

Originatar, & samz2all0 Due Event: |

ToE & Standard Earliest Date: IND”E’ :l' I_ 8 l_ g I_ :I_
® Follow Up Desired Date: INDne :l' I_ | l_ - I_ : I_
Effectivit. (& Parmansnt for this MOP Latestpate:  [None =] [ [ [

= Permanent for future MOPS

" Temporary

Description Of Change:

Reason For Change:

Save Subrnit Witho raw Help

6. Fill in the appropriate information on the “Resource Impacts” page.




Space Communications and Navigation (SCaN) Testbed Project

. Document No.: GRC-CONN-OPS-0176 Vol 1 Revision: —
Title: SCAN Testbed Console Handbook Volume 1 ISS Interfaces Effective Date. 05/04/2012 Page 41 of 68
& (PIMS) New OCR: (155:0094:Test) _|ol =1

Job ID: samZallooooo3 Priority: (% Mormal Special Processing: [ Safety Of Flight

" Urgent

[ Medically Sensitive
[ Proprietary Sensitive

Title:

0CR Resource |mpaCtS| Suppoting Attachments Reviewers' Fl List| Ch L0g|

FActivitySeguence rManual Procedure
[~ Requirements in iVRC Title: |
Activity Mame: | Mumber: |
Sequence Mame: | Filename: |
Activity Graup: | [~ User¥alidation
Sequence Group: | [T POIC Verification(Standards)
User Group: |
[T POIC YerificationiMan Interference)
Crew Time: |
~Commanding | [ Downlink Data ~File Uplink Reguest o PL MD M)
[ Single Commands [ Low Rate (=100 Khps) [ Payload Data File(s)
[~ Groups [~ Medium Rate (=4 Mbps) [~ Timeliner (UL Automated Pracedure
[ Critical [ High Rate (=50 Mbps) Time MNeeded On-Board: |__,mne - |_ : |_ : |_ : |_
[ Hazardous [ video File Size(ytes): |
[ ol File Marre: |
[ CWT Tahle
[" RIC Table
Save Subrnit Witho raw Help

7. Fill in the appropriate information on the “Supporting Attachments” page.
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IMS) New OCR (ISS:009A:Test)

8. To add an attachment, select the yellow plus sign
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& {PIMS) Add Attachment(s) (I155:009A:Test) il
~Please choose attachment(s) to add:
Location: I C1EHS LI G gt
= A 2 Type Narme Date
= Ch 1 |EHSE.O 2002 14519:03:47 =
af ] {1 BACKUP : P —
Home 1 CDROM 1 |EHSEA 2002182174207
_____ CIDELL C1 [GSE_FILES 2002 199:15:39:40
1 |java 2002 185:14:30:40
..... D m]]
el .. ] Documents and 1 |oracle 2002 149:19:03:44
] 1008 1 |user 2002 233:14:04:18
e | 1 DRVLIB =l | addrow.gif 2001 012:21:29:18 93
[_]...a =] |arrowdn.gif 2000 286:11:38:34 20
] EHEE.D =1 |arrowdown. gif 2000 286:11:38:34 (80
— {1 EHSA.1 =l |arrowlf.gif 2000 286:11:35:06 20
LJ {7 GSE_FILES =l arowrt.gif 2000 286:11:38:48 79
Deskiop {7 java =1 |arrowup.gif 2000 286:11:38:58 |82
(D oracle g |autoupdate 2002 19217:38:57 |0
s user ahy  |cdp_client jar 2002 169:22:00:00 |53
""" {1 idk1.3.1_02 ghy  |cui_clientjar 2002 168:23:00:00 |25
""" JLoGFILES || @8 |dbsForms_Startup.bat 2002 23213:27:29 |39

3
=]
c
]
o
==
=
E
=

dhsFarms_Startup. html

2002 23213:27:28 |20

----- {7 Multimedia Files

----- {1 My Installations

..... {:l MAgent

----- {7 Program Files

dhs_client jar 2002 168:23:00:00 3]
delrowe. gif 2001 012:21:29:52 92
EHE keystore 2001 302:10:34:52 15
EHS.policy 2002 2321327249 11

|~
BEEE S|

----- {C1RECYCLED =
[ W Tl W W
Rl I LI_I

EHEChanoe hat

20021 ESZ%SZDD:DD

File name: |

Motes

A

9. Find and select the file you want to add, and then select the Add Button

10.

11.

Select the Close button when you have completed.

Fill in the appropriate information on the “FY| List” page.




Space Communications and Navigation (SCaN) Testbed Project

Title: SCAN Testbed Console Handbook Volume 1 ISS Interfaces Document No.: GRC-CONN-OPS-0176 Vol 1| Revision: —

Effective Date: 05/04/2012 Page 44 of 68
8 (PIMS) Complete Task {155:008A:5im) o [=[E3]
Joh ID: sam2allo00001 Special Processing: rSatety 0f Flight
Role: Originator Priority: * Hormal ( Urgent [ Medical Sensitive
Task Description: Modify Puthack OCR |— Proprietary Sensitive
Title: Itest OCR for SAMS for training

OCR | Resource Iimactsl Supporting Attachments | Reviewers FYTI List | [ul} Lngl

=sam2alll

Modify FYI List... | Delete |

Save Submit | Tithdraw Cancel | Help

12, The creator of the OCR can add people to be notified when the OCR is out for
review. The user should add the scanallO user to the OCR.

13. Select the “Modify FY1 List” button
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[24 (P1MS) Modify FYI List (155:008A:5im) |

A1l PIMS Users and Lists [ -]

Find:

arisalll sam2alld

artcalll
handallD
hiclalli
hic2alli
iE Bill K1
bpsaallld
hstcalll
htrlall
c?haallu -
ciaballi
cmdlallo
cmd2alli
cmplall
cpcmalll
cpolalll
cpo2alll
cpo3alli
dbh3balli
dbhalalli
dhcralll
dhd3allo
derlalln

|»

Modify | Cancel | Help |

14. Highlight the user to be notified and select the appropriate arrow to add the user
id. Multiple users can be added.

15.  Select the Modify button when finished.

4.6.2 Printing an OCR
1. In the Operations Change Request window, select and highlight the OCR to print

2. Select File -> View Printable OCR... from the Operations Change Request
window

3. An IE window will appear with the printable OCR
4, Select File -> Print on the IE window
5. Select OK in the Print Window (the file will print in the TSC Room 150)

6. Select File -> Close on the IE window (DO NOT SELECT EXIT)
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4.6.3 Reviewing an OCR

As part of the payload complement of the ISS, SCAN Testbed will be included as reviewers on
OCRs submitted by other parties. OCRs that are to be reviewed will appear on the To Do List
under PIMS. It is important to keep track of the OCR activity in the console log because the
review period could span many days.

The review approach will be as follows. In all cases, be sure to add your initials to the notes
section.

e |f SCAN has no comments and concurs, then select CONCUR.

e |f SCAN has comments that need to be incorporated before concurrence is given,
then

1. Add the comments in the notes section of the OCR, but do NOT concur
2. Call the owner of the OCR and discuss these comments.

3. Once the owner attaches a new revision of the procedure in the OCR
(probably under reviewers attachments) and we agree, then we will concur
with the OCR

4. 1f the owner will not put the revised procedure in the OCR, then we will
NOT CONCUR with the OCR and state our reasons.

e |f SCAN does not concur, then state the reasons why and select NOT CONCUR.

4.7 Payload Anomaly Reports (PARS)

A Payload Anomaly Report is the mechanism which the POIC uses to collect, analyze and track
unexpected responses during nominal operations. POH Volume 2 SOP 1.1 PAYLOAD
ANOMALY REPORT (PAR) PROCESSING contains the procedure for assigning, processing,
and closing a PAR.

PARs are tracked in the Payload Anomaly Log (PAL) which can be found on the RICO
webpage. It will be under the Console Logs & Reports pull-down menu (top left of the page) as
PAR Log System.

4.7.1 Initiating a PAR

The OC assesses the payload anomaly and assigns a PAR if the signature has not been seen
before. Once a PAR number has been assigned, the form needs to be completed. POH Volume 2
SOP 1.2 PAR GENERATION provides the definitions of the required fields in the PAR field.
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4.8 Console Log
4.8.1 Making an Entry
1. Select New Entry
| CoNNe(T Console Log
Utilities
| Categories =] summary | (=) Print Grid
Category « SubCategory Entry # Description Person Category SubCategory
= Administration (2 Subs) 2011-02-24 055/18:05:58 11273 Kely, Eric JenTest JenSub2
administration Motes 2011-02-23 054/19:31:35 11271 Kely, Eric Administration Notes.
Administration Test
= JenTest (2 Subs)
JenTest Jensub
JenTest JenSub2
Page 1|of1 -‘:}‘ Per Page: 25 | || Clear Filter Data 1-20f2
18 view in New Tab | I={Edit | () Print
2011-02-24 055/18:05:58 Entry#: 11273
by Kelly, Eric JenTest:JenSub2
Change Password +

-J Entry # 11277 successfully deleted.

E} Switch User | Logged in as Brown, Helen

2. A new tab opens to edit the entry. The GMT is automatically filled in. If the entry
describes an event that has previously happened, the GMT can be changed to reflect
the time an event actually occurred. Select the Category and Subcategory, if

appropriate, and any explanatory text.

3. Select Submit. If you wish to abort an entry, select Delete. Cancel will not save the

text but it will show up in the list of entries.
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|| CoNNe(T Console Log

utilities «] | console Log Editing Entry: 11277 %
| =] Categories —'| | Entry #: 11277
Category « SubCategory Date: 2012-04-11 |3
= Administration (2 Subs) GMT: 102
Administration i GMT Time: 19:19:38 ¥
Administration Test

Category: =
= JenTest (2 Subs)

Subcategory: b
JenTest JenSub
P Description:

Jensub2

-/ Change Password

\_,) Successfully loaded Entry # 11277

4.8.2 Filtering the Entries

mn

Submit Cancel Delete

& Switch User | Logged in as Brown, Helen

Each of the six headings has a filter tool. It is accessed by selecting the down arrow in the header
bar. For example, Time can be filtered by date. Some filters allow a text search. There is a Clear

Filter Data to return to the complete entry list.

Console Log
%;‘; New Entry | =] Reading Pane ~

Time

5 Summary L,I_E,‘] Print Grid

¥ Entry # Description Person Category
2011-02-23 054/19:31:35 4| Sort Ascending Kelly, Eric Administration
2011-02-24 055/18:05:58 i Sort Descending Kelly, Eric JenTest
Columns 3
[C] Fiters P | [ Before b
[[] After B
oEs 5 M AT i F =3
[[] on 2
[EEsar— 1 3 4 s 6 7T
4 4 |Page| 1 |ofi 2 | PerPage: 25 v ( Clear Fitter Data g 10 IE' 12 13 14
; = 15 16 17 18 18 20 2
13! view in New Tab | 151 Edit | (=) Print
X2 23 24 25 X% 27T 2B
2011-02-23 054/19:31:35 29 a0
by Kelly, Eric
Modified by EKelly Twice
¥ by | Today
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4.8.3 Creating a Report

The list of entries can be printed out by selecting Print Grid. An individual entry can also be
printed out by displaying it in the reading pane and selecting Print.

4.9  Status Reports

4.9.1 Daily Science Report

Each payload is required to submit a daily report to the LIS Representative as described in POH
Volume 2 SOP 3.5 User Science Input to LIS Rep. These reports keep the ISS community
cognizant of the payloads’ status and science accomplishments.

4.9.2 Experiment Scorecard

In order to insure that the experimenters’ objectives are met during the course of their operations,
a scorecard will be developed during their integration process. This will be used to plan
operations and to track accomplishments.

Each experimenter will have a distinct scorecard based on their needs. An example of a
scorecard follows:

Experiment Description | SDR RTN/FWD Rate Completion Date

410 Video

During the checkout of the SCAN Testbed, video of the gimbal movement will be taken. The
method of obtaining this video is not defined at this point. It will likely be available on the
Video Asset Management System (VAMS) at the JSC-hosted web site

http://jsc-isd-vid02.jsc.nasa.gov/screeningroom/explore.asp
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5.0 SCHEDULING PROCEDURES

5.1 ISS Scheduling

The ISS schedules are kept on a JSC web site called MCC-H Gateway. This gateway provides
access to several JSC tools and websites. One of them is called JEDI (Joint Execute Package
Development and Integration). It has the current STPs (Short Term Plans) , WLPs (Weekly Look
Ahead Plans) and Ops Notes.

To access JEDI:

1. Log onto MCC-H Gateway (https://ops1.jsc.nasa.gov/gateway )

2. Enter NDC user name and password

3. Click on the blue Planning bar (found in the left column). Then select Current Month

/& Current Month - Windows Internet Explos

File Edit View Favorites Tools Help

g Favorites | 53 @] Zin - Team Site

2 _ o
25|+ | @ NASA Watch & Current Month x| % -~ B - O @ - Pagev Safety~ Tools~ @~
© Welcome, hcbrown ®
User Settings Toals Comments ISS Ops1 Site: 0psl * Vehicle: 188 ¥ Go
IMGO i =] [

[SBARTAN JETHOBN a1ias | eciss [puaLcon THOR | Ops plan SHSHEME MIRIOMN cva |EGERGN puto | 1se | pac | wen | [BGDEN -CoL| Spx v
|IERBNUS] TrTan [BEDEOM cato | ooin |MGCHMIIGABGOMI OSO | ROBO | TOPO | 1SO | WWO | SPAN | IMC | HSG-M |HSEENGHE HTVFD |HSG-ATV
—
[ 4 Aprii2012 b
[ Print @
Mon e e v sat TT—
|n33-12-FE4-EXE -
[COrC-AKLM-ATV-SMPL
% lcypH-y-ATV-DIS
CSRD g — |C3M-MO-21-5MPL
Sz 29 [02 V ogures (03 Y guTos |04 ¥ gures |05 ¥ cures |06 Y gurey |07 ¥ gurss |08 ¥ Guros
Exe Plgn Gr&Cs [
Form 24 El metric |ACS-CPS1-R&R ACS-GPS-RESTOW [ATV3-GAS PRESS-INIT HMS-PFC-FE-1 HMS-PFC-COR
|[INIT/END ATV-CARGO-OPS |C13-CLSW-VLAN-CONFIG |AR-BACTERTA FLTR-CLN FD/155 CREW-CONF PLLTTD{DPIF HMS-PFC-FE-2
Gen GR&Cs =i [c13-pws 1/2 swaP [ATV-CARGO-0PS Hms-PANOPTIC-SUB) Hms-PrC-FE-+
= HO-TRNG |C13-PWS1 ACT-UNTG TST-5UB ms-prCFE-S
0P 3 |COrc-AQK-TAHK-MNT [PAG-HD-EVENT |c13-PWS2 ACT-UNTG -TEST PAYLOADS Hms-PRC-FE-6
Milestones E |C1-CB-B1-MNT [R-PAO-SD-EVENT |CSPN-4 SMPL-PREP [ESA-CREW-CONF |JRNL-NOM-ENTRY_CDR PROK-URN PH-TEST_FE6
lc1-cB-ne-81-82-MNT SAFETY- ISAFETY-VIDEQ-RENFG PAYLOADS
ODF CRs o lc1cB-83-unT Whic conpuCTIVITY TST s PSCFE-S 5 R ANOPTIC SUB3 whs-RFTA-RER BRF-URINE-SETUP
ODF lssues EI |CB-B1-MNT N23-M0-12-CDM-1 HMS-PSC-FE-6. [PAQ-SD-EVENT [EPTK-EKTC-IOAZ09-OUTF [PROK-URN PH-
ﬂ |ATV-CARGO-OPS |CrO-CLEAN MEW-24-EXE_FE1 KNT-10-EXE rory /MKC-CONF |TEST_FE6
ODF Status i} lc13-coL-sew |CKB1-BN-R&R-PREP [THC-LAB CCAA-SWAR M2-KOHCTP-RMV lcra-cLean
ke ik = e UBNT-INSTALL PEryN-CA325-1-CLOUT |CKO-3MEKTROH-BHC-MNT L
phom = |C13-PWS-A31P-DEACT INIT/TERM r-poA PEFY. |cnnz-AupIT
OSTPV Alt = |35L-CABLE-STOW [TTK-46P-IM5-STOW PEry) pEFYA-C
= [THC-LAB CCAR-SWAR |ckB1-EM-RER [PErYNI-CA325-1-PREPL
OSTPV History M1-GB-INST PAYLOADS lcro-cLEan pAvLOADS
PUWEI’ EI |CrO-CLEAN MSC-MLC-T61P SWAP PAYLOADS |TrK-46P-IMS-STOW |CSPN-2MEU-DETACH MG
[Tric-46p-TMS-STOW MsG-sw LoAD-P1 |GHF-0SC DATA-CHECK lcSPN-4 SMPLFIX
[RoBONAUT-SYS-P/U NANORACK-PL-OCBT PaYLOADS [NANORACK-MOD-RECONFG =
PAYLOADS VO2-PRFS-5/U_PARTL [vo2-EXp-PROTOCOL_FEE [CSPN-2MEU-ATTACH 1G ISSHDTV-CAMERA-SETUR
[R2-TASKBOARD-5/U reH-1-0BS KMT-10-EXE \TTACH MG M
ROBONAUT-H/W-ASSY icrT-10-TNST KIT-10-Tv-D/L2
[DRNL-NOM-ENTRY_CDR P50-3-2-FE2-MSR MEW-16-FE2 |CSPN-SALTNE-TNJECT MEW-16-FES
|PRNL-NOM-ENTRY_FEG _FE6
roK-3-0BS MEM-24-EXE_FE2
|A33-13-ExE |VO2-EXP-PROTOCOL_FES 5
— nT-2-ExE
REFERENCES 30 [ GMT 100 10 GMT 101 11 GMT 102 12 GuT103 13 GMT 104  [14 GMT 105 15 GMT 106
OLD GATEWAY metric 93/18:18:30 GMT
Eve
@ Now searching IOP/FTP Minutes! searth | parsbases: All ~ Search Fielas: All ~  More Options

Done J Trusted sites | Protected Mode: Off 3 v R100% ~

@GN e 2L W@

4, For a WLP, click on the word “metric’ underneath the execution week number.

5. For an STP, click on the “i” button next to the GMT of interest.
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/& htips:/fops1jscnasagovfData/Ackbar/S TP incr

B & htps://opsl jsc.nasa.gov/Data/Ackbar/STP/Increment2930/2012-092 P pdf

File Edit GoTe Favorites Help

i Fovorites | <3 2] Zin- Team Site

| @ hitpsi//opst jsc.nasa.gov/Data/Ackbar/STP/Incre...

% v B v = @m v Pagev Safetyv Tools~ @~

03/25/12 15:53:40

| Sunday

155-29/30 WLP 28 (26 MAR - 01 APR)

Preliminary GMT 092 |

GMT 04/01/12 (092

TDRS AVAIL e

CT 04/01/12 (092) 01 02 03 04 05 06 o7 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 04702 01
06 07 08 09 0 1 1 4 6 7 8 9 0402 01 0, 03 04 5 06
185

IS5 ATTITUDE XV 7LV TEA
TIH_FORMAT 122

TS-CONTE-TIH [ FRo-CONTG-TON RS- CORTG= TR~ RS -CORTG-TIH

HMS-PFC_FE-4 4HMS -PFC-FE-

PRO-EXPRS3 DACT-CHD [PRO-EXPRS3 DACT-CMD

MNS-PFC_FE-2 |HHMS-PFC-FE-2

CAT K0 B/ OHFG F—CAT-KU B/W-RCNFG —CAT-KU B/W-RCNFG —iCaT-KU

HHS-PSCFES S-PSC-FE-5

HHS-PFC-COR 1HHMS-PFC-CDR

NS PRC_FE6 +HHMS -PFC-FE-6

oL +—opc
|| 0511w romvuat-sine

HRDL - LEHX-3M

HMS-PFC_FE8 S -PFC-FE-4

S PFC_FE2 HHMS-PFC-FE-2

OCA RTR_RENFG |—0CA-RTR-RCNFG |—I0CA-RTR-RCNFG |—I0CA-R]
ﬁ OCA-DL_60M I {0CA-DL-60M

OCA-MATL_SYHC +——JOCA-MAIL-STNC +———HOCA-MAIL-SYNC

P M5 -PSC-FE-5
HHS-PFCCOR 1HHMS-PFC-COR

-HMS-PFC-FE-6

|—{DMS-SPS_MEM-R/0
{DHS CLSH-
LADNS 106 FILE-DHLK

B/W-RCN!

CS-TLM
HRDL-LEH;

-RCNFG

L = NG

== [roo]

HJEM FDS-SD-BIT

———HIFCT H/0 (1/2)

——{JFCT H/0 (2/3)

HRS-CD‘V;;nglliHO )Tiaﬂsl—fﬁﬁTG-TUI HRS-CONTE-TLM
4 / ——us FcT III(O (&{{2&
—{CAT-KU (‘H— NFG
F———Col

CLAHAAT J"r(‘lyf}o (1/2)

ON DVICE (50

—CAT-KU B/W-RCNFG

HOVIS-CPU-FATLOVER
———US FCT B/ (2/3)

6. Close all windows when finished

5.2 Space Network Scheduling

Refer to GRC-CONN-PLAN-0900 SN-NEN Planning Guide for information on scheduling

Space Network Resources.

53 Near Earth Network

Refer to GRC-CONN-PLAN-0900 SN-NEN Planning Guide for information on scheduling Near

Earth Network Resources.
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6.0 SHIFT CHANGE PROCEDURES

6.1 Console Log

Before leaving console, make sure all activities and events from the shift have been properly
logged. Make an entry to show the change in personnel.

6.2 Debrief Oncoming Shift

A single debrief with all the positions can be held instead of individual briefings.

6.2.1 Commander Debrief

The Commander should brief the replacement on flight system status, experiment status, and any
outstanding issues.

6.2.2 Controller Debrief

The Controller should brief the replacement on schedule status, OCRs, PARs, and any
outstanding issues.

6.2.3 SFEP Operator Debrief

The SFEP Operator should brief the replacement on experiment status and any outstanding SN or
NEN issues.

6.2.4 APS Logistician Debrief

The APS Logistician should brief the replacement on upcoming tracking events, file status, and
any outstanding issues.
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7.0 CONSOLE DEACTIVATION PROCEDURES

7.1 Voice Loops
Contact the OC on the OC loop and inform him/her that SCAN Testbed will be going off
console. Also state the expected return GMT for the next operation.

Make sure that each loop is on Monitor Only (yellow light). Do not leave a loop on
Talk/Monitor (green light).
7.2 Close the CTADS Application

To close CTADS, simply select the exit button. This will close all the open displays and the main
CTADS screen.

% CoMNeCT Telemetry Acquistion and Display System [CTADS) E][E|E|
File Miew TRek File Manager Windows Help

GMT Realtime Operations

EM/GIL Operations

+-{_7] =eneral Status

+-{_7] Commanding
0771 Health and Skaboe (G5F Talemakee

7.3 Close the CTADS Command Processing Software
To close the Command Processing, select the exit button.

7.4 Close the CTADS Telemetry Processing Software
To close the Telemetry Processing, select the exit button.

7.5 Close the Command Track Application
1. Select File from the applications

2. Select Exit
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7.6 Log Off of the EPC Launchpad

=+ EPC - IS5:ULE4:Flight, epvtO7 [EHS 12.2):5am2all0
File View Edit Generation Operation  Ukilities  Help

EHS Time: Login Server CPU Load: HeartBeat State;
2010:207:14:48:50 2% Alive

1. Select File from the EPC launchpad

2. Select Log off and Exit

EHS PC Workstation - I55:ULF4:Flight, epwtO7 (EHS 12.2):5am2all0

"'_., Are you sure you wish ko log out of EHS?

Logging out of EHS will close any EHS application currently associaked with the selected MOP,

3. Select the Yes button

7.7 Close the PIMS Applications
The To Do List, Documents, and OCR are all closed the same way.

1. Select File

2. Select Exit

7.8 Stop the GSE Packets
1. Select and highlight a packet in the GSE Process Applet Window

2. Select the Stop Button
3. Repeat steps until all packets have been closed

4. Select File and Exit
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7.9

7.10

7.11

I st Process Applet
File View options

[ T 2817:103:19:%8: 11

Hetwork Data Requests
Packrt Formn Start Stop et
m m Tine Tine Time
a

@

Datahase
e S 2WA2:A0L19:0E0E  20M2:102:19:09:06
T 5 RICING:19:36:00  PRAP:104:18:56:%0 6

Baselined  Bev 0903 Real-time 1939
Baselined  Bry 0881 Beal-time 7471

Frucesn
Datanode m Status
Stupped (Timeowl)
Sending Packnta

Destination
192,112, 297,102 w00
192, 112, 237, 182 G480

[ File Data Requests
Packet Format Start Step Header

m m Tine Tine Time Datshase

Filenane Status Server Most

start... Stop |
B s

ST 193193549 GSE Process Applet indtialised.
T 183:19:96:47 Start Netwsrk' Data Tequest ..
NI 193:1%:38:30 Successiully Started “Metwork' Dala Beqeest (Frocess 10: 2879)

Log Off of the EHS Web Launchpad

1. Select File from the EHS Web Launchpad

2. Select Logoff

3. Select Yes on the window that appears

4. Once the launchpad disappears, close the Internet Explorer window

Logging Out of the TReK Workstation

1. Close all applications

2. Press CTRL+ALT+DELETE

3. Select Logoff in the Windows 2000 Security Window

Close the Console Log Application

Close the web browser window. Make sure all instances of the browser are closed to ensure an
effective log out.

7.12 Logging Out of the IDE Workstation

1. Close all applications
2. Select Start on the windows taskbar
3. Select Logoff scanops

4. Select OK
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8.0 WEB SERVER

SCAN Testbed has an operations website at http://connect.grc.nasa.gov/ with a secure section.
Once logged into the secure site, a portion of the SCAN Testbed data will be accessible. More
information can be found in GRC-CONN-PLAN-0130 Data Management Plan.

8.1 Flight System Data

The flight portion of the secure site will display Health and Status data as well as the RTD data.
Additionally, there will be a file server to retrieve logs and other files.

8.2 Experiment Data

Experiment data is made available to the Experiment Teams through a read-only Secure FTP
(SFTP) server on the connect web server, connect.grc.nasa.gov. Each Experiment Team will be
provided with a document describing the data access process

8.2.1 Directory Structure

Experiment data is placed in a web accessible directory on the path /CONDB/Condata/Conweb.
Placement of data under a directory named for the Experiment Team (i.e. JPL or GODDARD)
designates it for distribution to that Experiment Team. Data placed under a directory called
general designates it for distribution to all Experiment Teams. The Experiment Teams will see
these directories as private and public, respectively. Directory structure and files beneath these
directories are controlled by the SCAN Testbed Operations Team as needed to meet the data
management requirements. The figure below shows the relationship between the public and
private directories as seen by the Experiment Teams through SFTP with the data structure on
CONDB.

jpl@sftp://connect gre nasa gov

“| //CONDB/CONDATA

_ \| CONWER > ate Mo

+ GENERAL 5| goddard@eonnect. gre naza gov
P TPL :

8.2.2 Account Control

Access to the SFTP server is controlled by username and password on a per-team basis.
Accounts, initial passwords and home directories are to be setup by the system administrator.
Passwords will be known by the SCAN Testbed Operations Team and the respective Experiment
Team. Due to the nature of the SFTP server, the SCAN Testbed Operations Team will be
responsible for changing and communicating the password to the Experiment Teams. Passwords
will expire every 90 days.
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8.2.3

Password Reset Procedure

This procedure provides the steps necessary to reset an expired password. If this procedure does
not work, contact the System Administrator. The F-SSH Secure Shell Client is available on the

TReKs provided at the TSC.

1. Launch F-SSH Secure Shell Client by double clicking on the icon on the

desktop.

F-Secure 55
Client

2. Select the Quick Connect button in the SSH Client window.

Fle Edt View Window Help
H ek =2
£ Quick Connect (] Profies

r .
.-delau\l-SSHSe(ureShell—"— PR P Y =)

B S0 % &N

8515 F]

n

3. Select the Quick Connect button in the SSH Client window. On the
Connect to Remote Host window fill in the following 2 fields:

i. Field 1 - Hostname: connect.grc.nasa.gov

ii. Field 2 — Username: connect

Connect to Remote Host

-' Host Name:

User Name:

Part Number:

connect. gre.nasa. gov Connect

canmecd

Cancel |
22

Authentication Method: | <Profile SEttlngs)

4. Select the Connect button.
5. At the command prompt:

sudo —u <account> passwd

Where <account> is the name of the account for the desired Experiment

Team.
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&) connect.gre.nasa.gov - default - SSH Secure Shell - » @IEI&J

Fle | Edit  View Window Help
HEh e | EE | % @ N
2] Quick Connect [ Profiles

[connect@jawa ~]% sudo -u Jplconnect passwd

Changing password for user jplconnect

|| Changing pa3ssword for jplconnect

{current) UNIX password:

| New UNIX password:

§| Retype new UNIX password:

passwd: all authentication tokens updated successfully.

[connectBiawa ~]5

m

Connected to connect.grc.nasa.gov S5H2 - aes128-chc - hmac-md5 - ne| 82x18 {4]

6. At the (current) UNIX password prompt, type the current password for the
Experiment team’s account.

7. At the New UNIX password prompt type a new password, using at least 8
characters with numbers and a special character.

8. At the Retype new UNIX password, type the new password again.

9. Verify the confirmation message: “passwd: all authentication tokens
update successfully.”
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9.0 CONTACTS

9.1 SCAN Testbhed Team

9.1.1 Ops Team
Name Work Phone Cell Phone
Aulisio, Mike 440-863-4377 <TBD-9.1>
Brown, Helen 440-863-4385 440-376-6388
Curtis, Beth 440-863-4382 440-223-5979
Eddy, Wes 216-433-6682 <TBD-9.1>
Norton, Jim 440- 625-2341 <TBD-9.1>
McGiffin, Dan 440-863-4379 <TBD-9.1>
Ponyik, Joe 216-433-8592 <TBD-9.1>
Schrage, Dean 440-863-4384 <TBD-9.1>
Sinacore, Steve 216-433-5443 216-956-4365

9.1.2 Experiment Integration Team

Use the following table if additional information about the experiments is needed

Name

Area

Phone Number

Steve Hall

Lead

216-433-3036

Andrew Sexton

Experiment Liaison

216-433-8223

Al Rybar

GIU Operations

216-433-5343
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9.2 POIC Cadre Team

The Cadre is normally contacted through the voice loops. However, if a long or complex
conversation with a Cadre position is needed, a phone call is the appropriate choice.

POIC Cadre Position Phone Numbers

CADRE Phone Number Email address

Position

POD 256-544-6036 pod@mps.hosc.msfc.nasa.gov
PRO-1 256-544-6075 prol@mps.hosc.msfc.nasa.gov
OoC 256-544-4614 oc@mps.hosc.msfc.nasa.gov
TCO 256-544-7375 tco@mps.hosc.msfc.nasa.gov
DMC 256-544-8696 dmc@mps.hosc.msfc.nasa.gov
SAFETY 256-544-9818 safety@mps.hosc.msfc.nasa.gov
PPM 256-544-5917 ppm@mps.hosc.msfc.nasa.gov
PSE 256-544-7051 pse@mps.hosc.msfc.nasa.gov
RICO 256-544-7715 rico@mps.hosc.msfc.nasa.gov
LIS 256-544-7360 lis@mps.hosc.msfc.nasa.gov

HOSC IST Phone Numbers

HOSC IST Phone Number Email address

Help Desk (account info) (256) 544-5066 #1 n/a

MSFC Ops (256) 544-6145 mops@ums.msfc.nasa.gov
MSFC Data (256) 544-2200 gnc@ums.msfc.nasa.gov
MSFC Syscon (256) 544-6139 syscon@ums.msfc.nasa.gov
MSFC Comm (256) 544-6140 mops@ums.msfc.nasa.gov

Miscellaneous Number

LIS Daily Science Tag | 1-888-830-2916 | Passcode: Daily Science Tag
Leader Name: changes with the Increment.
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9.3 GSFC Communication Team
Use the following table if additional information about the SN or NEN network is needed

Position Description Phone Number
Network Operations Manager (NOM) <TBD-9.2>
Mission Commitment Engineer (MCE) <TBD-9.2>
Database Manager <TBD-9.2>
White Sands Engineer <TBD-9.2>
Real-time Scheduler <TBD-9.2>
Forecast Scheduler <TBD-9.2>
SFEP Engineer <TBD-9.2>
Flight Dynamics Facility (FDF) <TBD-9.2>
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10.0 REFERENCE INFORMATION
10.1 Accounts

System User Name Password
EDMS NDC Username NDC password
EHS Web scanallO ITemp12345678
EPC scanallO ITemp12345678
CESDB connect_guest <TBD-10.1>
CMTS Individual Username Individual password

Connect Console Log

Individual Username

Individual password

CTADS

CoNNeCT

<TBD- 10.2>

IDE computers

NDC Username

NDC password

IVODS

Individual Username

Individual password

MCC-H Gateway

NDC Username

NDC password

OSTPV Individual Username Individual password
POIF/RICO NDC Username NDC password
TReK connectops IMonday1

10.2 MOPs and Servers
The server to use for EHS Web is opsweb.tsc.grc.nasa.gov

The server to use for EPC is epvt20b

The MOP to use for flight is ISS: Inc32: Flight

The MOP to use for simulations is ISS: Inc32: Sim
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10.3 IP Addresses
Each TReK has its own IP address.
Location TReK IP address*
Server Room CONMS XXX XXX.XXX.188
Server Room CONDB XXX XXX.XXX.189
STCC Ops 31 XXX XXX.XXX.184
STCC Ops 33 XXX XXX XXX. 177
STCC GIU 27 XXX XXX.XXX.182
STCC GIU 32 XXX XXX.XXX.176
STEC 29 XXX XXX.XXX.172
STEC 34 XXX XXX.XXX.171

* XXX.XXX.XXX represents the designated subnet for the TSC

10.4 Documents

Most of the reference information needed to support operations is contained in binders in the
STCC area.

10.4.1 Flight System

The SCaN Testbed documents are contained in the CONNeCT Configuration Management
Tracking System (CMTS), which must be accessed through Internet Explorer. An account is
needed to access this secure site.

https://cmt.grc.nasa.gov/

SBU documents are contained in eRoom not CMTS.

10.4.2 POIC

The documents controlled by the POIC are contained at the Realtime Information Control Office
(RICO) documents web page. These documents include the Payload Operations Handbook, the
Payload Regulations, and the Ground Command Procedures. An account is needed to access this
secure site.

https://payloadsl.msfc.nasa.qov/station/POIF Masterlist/Realtime Approved Changes.html
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10.4.3 MOD

JSC MOD has created a website that allows access to different mission tools and reference
information. The MCC-H Gateway can be reached at the following address. An account is
needed to access this secure site.

https://opsl.isc.nasa.qov/gateway/

On the left side of the page, there is a blue bar labeled References. Clicking on this will expand a
menu of reference material selections. There are links to the Flight Rules, to the Operations
Interface Procedures (OIPs) and to the Operational Control Agreement Database (OCAD)




Space Communications and Navigation (SCaN) Testbed Project

Title: SCAN Testbed Console Handbook Volume 1 ISS Interfaces E;Celé?\?:g:g; %‘5&;&2’\1_0%_0176 Vol 1 E:;/eiségn;fgs
APPENDIX A ACRONYMS AND ABBREVIATIONS
A.1 Scope
This appendix lists the acronyms and abbreviations used in this document.
A.2 List of Acronyms and Abbreviations
Table A-1—Acronyms

AEZ IAllowable Exposure Zone

IAFRAM, Active FRAM Active Flight Releasable Attachment Mechanism

IAOS IAcquisition of Signal

APS IAntenna Pointing Subsystem

CoNNeCT ICommunications, Navigation, and Networking reConfigurable Testbed

CTS Coaxial Transfer Switch

DIO Digital Input Output

EHOSC Enhance Huntsville Operations Support Center

ELC ExPRESS Logistics Carrier

ELC3 EXPRESS Logistics Carrier-3

ELM-ES Experiment Logistics Module Exposed Section

EP MP Multi-Purpose Exposed Pallet

ESA European Space Agency

EVA Extravehicular Activity

EVR Extravehicular Robotics

ExPA EXPRESS Pallet Adapter

ExPCA ExXPRESS Carrier Avionics

FRAM Flight Releasable Attachment Mechanism

GCE Gimbal Control Electronics

GD General Dynamics

GIU Ground Integration Unit

GPS Global Positioning System

GRC Glenn Research Center

GSFC Goddard Space Flight Center

HC Harris Corporation

HOSC Huntsville Operations Support Center

HTV H-Il Transfer Vehicle

ICD Interface Control Document

IGA Integrated Gimbals Assembly

ISS International Space Station

JAXA Japanese Space Agency

JPL Jet Propulsion Laboratory

JSC Johnson Space Center

LOS Loss of Signal

LVLH Local Vertical/Local Horizontal

MDM Multiplexer/Demultiplexer

MSFC Marshall Space Flight Center

NASA National Aeronautics and Space Administration
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NCR Non-Compliance Report

NEN Near Earth Network

NISN NASA Integrated Services Network

NSTS National Space Transportation System
OCAD Operational Control Agreement Document
OE Operating Environment

OpNom Operations Nomenclature

Ops Operations

PD Payload Developer

PFAP Passive FRAM Adapter Plate

PFRAM, Passive FRAM |Passive Flight Releasable Attachment Mechanism
PL Payload

PL MDM Payload Multiplexer/Demultiplexer

POD Payload Operations Director

PRO Payload Rack Officer

RF Radio Frequency

RTD Resistance Temperature Detector

SBU Sensitive But Unclassified

SCaN, SCAN Space Communications and Navigation
SCANTB SCaN Testbed

SDR Software Defined Radio

SN Space Network

SSP Space Station Program

SSRMS Space Station Remote Manipulator System
STCC SCaN Testbed Control Center

STRS Space Telecommunications Radio System
SW Software

TBD 'To Be Determined

TBR 'To Be Resolved

TDRSS Tracking and Data Relay Satellite System
TSC Telescience Support Center

TWTA Traveling Wave Tube Amplifier

A% \Visiting Vehicle
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APPENDIX B  DEFINITIONS

B.1 Scope

This appendix lists the definitions used in this document.

B.2 List of Definitions

Table B-1—Definitions

Interface Control Document (ICD): A specification of the mechanical, thermal, electrical, power, command, data, and
other interfaces that system elements must meet.

Operations Concept: A concept that defines how the mission will be verified, launched, commissioned, operated, and
disposed of. Defines how the design is used to meet the requirements.

Program: A strategic investment by a mission directorate (or mission support office) that has defined goals, objectives,
architecture, funding level, and a management structure that supports one or more projects.

Project: (1) A specific investment having defined goals, objectives, requirements, life-cycle cost, a beginning, and an
end. A project yields new or revised products or services that directly address NASA'’s strategic needs. They may be
performed wholly in-house; by Government, industry, academia partnerships; or through contracts with private industry.
(2) A unit of work performed in programs, projects, and activities.

Success Criteria: Specific accomplishments that must be satisfactorily demonstrated to meet the objectives of a
technical review so that a technical effort can progress further in the life cycle. Success criteria are documented in the
corresponding technical review plan.

Technology Readiness Level: Provides a scale against which to measure the maturity of a technology. TRLs range
from 1, Basic Technology Research, to 9, Systems Test, Launch, and Operations. Typically, a TRL of 6 (i.e.,
technology demonstrated in a relevant environment) is required for a technology to be integrated into an SE process.
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APPENDIXC  TBDs AND TBRs

C.1 Scope

This appendix lists all items in this document that need to be determined (TBD) and that need to
be resolved (TBR).

C.2 Listof TBDs

Table C-1—TBDs

TBD Number Description Section Number
9.1 Cell phone numbers of the Ops Team 9.11

9.2 Phone numbers of the GSFC Communications Team 9.3

10.1 Password to CESDB 10.1

10.2 Password to CTADS 10.1

C.3 Listof TBRs

Table C-2—TBRs

TBR Number

Description

Section Number




