NA SA

NASA Pathways Internship Showcase
Summer 2013

By
Jonathan Davis

Organization: IT-D1 Voice and Imagery
Supervisor: Chuck Brown
Mentor: William Merrill

Graduating December 2013
University of South Florida
BS Electrical Engineering
Tampa, FL




What Voice and Imagery does

Voice
Operational Intercom System — MOVE (OIS M)
Operational Intercom System — Quintron (OIS Q)
Astronaut Communication (AstroComm)
Trunked Radio System (TRS) «
Paging Area Warning System (PAWS)
V0|ce Recordlng ' '




What Voice and Imagery does

Imagery -
Photo Optical Control System (POCS)
Operatlonal Television (OTV) =,
Public Affairs Office (PAO)
Broadband Communications Distribution System (BCDS).},
Timing and Countdown (T&CD) S
Electronic Security System (ESS) -
Imaging Recording. -




What | Did

0IS-M Visio Project

lllustrative and interactive tool for finding inform’dtio:n onthe OIS-M system .

'Désc’riptidn's of systém_pperation

VCS Core  (voce Contersncing System)

The VCS Core Switch Subsystem provides voice conferencing and voice and data switching services for the MOVE System. The main components of
the VCS Core Switch Subsystem are:

Highway

Conferencer

Switch (voice and data)

Conference Server

Data Server
All of the major components of the Core Switch Subsystem are redundant. The middie portion of Figure 3-1 shows a high level block diagram of the

\_VCS Core Switch Subsystem. Figure 3-2 shows a lower level block diagram of the Core Switch Subsystem.

The highway consists of 622 Mbps Time Division Multipie Access (TDMA) pipeline that contains both voice (8000 timesiots) and dala (100Mbps). The |
highway is carmied on a fiber optic ring that interfaces 1o the Switch and the Conferencer card cages via a fiber optic interface board. Located on the [
rear of the card cages. The fiber optic interface board converts the 622 Mbps optical highway data 1o an electrical signal and routes it to the

Communications Interface (CIF5) board located in siot 16 of the card cages. )

("The CIF5 Board spiits e 622 Mbps highway data nto 512Mbps of voice (8,000 tmesiols) and 100 Mbps of data. The T00 Mbps of data 1s routed 1 an )
onboard Ethernet swich, Seven oulputs of the Ethernet swilch are routed to rear panel connectors on the BGT CIF card carrier rear panel. These |
interfaces are used o interconnect the master A/B Switch CIF's to each other and 1o the Data Servers, tha Conference Servers, and the VCS Ethernet
Switches. An Local Area Network on the backplane of the card carmer. The backplane LAN proves

h Intecface (JIF! yd in 1-15of the BGT CIF arriers

The 8,000 voice timeslots are routed 1o the JIF5 cards in the Switch card carmers (Switch JIF cards) and the Conferencer card camers (Conf

cards) via 8 pathways on the card carrier backplane. All 8,000 voice timesiot inputs are available 1o the Switch JIFs and Conference JIFs for switching
andlor summing. The outputs of the Switch JIFs and Conference JIFs are routed back to the Switch CIFs via a single pathway for each Switch/
Conference JIF on the card camier backplane.

Each Keyset and T1 channel (DSO) is aliocated 1 timesiot on the highway. The Switch routes the voice data from the Keysets and T1 channels to their
allocated timesiots on the highway. The Conferencer sums the timesiots from the Keysets and T1 channels into the appropriate voice conferences.
Each conference summation is also aliocated a single timesiot on the highway. For the Keyset interfaces, the switch sums the conferences in monitor
state on the Keysel. The Keyset has 2 programmable audio distribution options: Restricted, which routes a single aggregate conference summation to

both the headset and loudspeaker outputs and Unrestricted, which routes 2 aggregate conference summations (one for headset output and one for
_loudspeaker output). For the T1 channels, the Switch routes the single allocated conference output to the T1 interface,
(" The Conference Servers (1 and 2) and the Data Servers (1 and 2) are CIF5 boards that are located in the siot 16 of four BGT CIF Interface card ]
carriers (1 server in each card carrier). The Conference Servers and Data Servers are locatad in interface card carriers because slot 16 of the Core

Switch card carriers are already occupled with either Switch CIFs or Conference CiFs (CIFS boards can only occupy siot 16 in a BGT CIF card camier), ‘
The Conference Server controis all active conferences. The Data Server stores all Keyset User profiles. |
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What | Did

0IS-M Visio Project

lllustrative and interactive tool for finding informdtio"n dp._ti:re OIS-M system .

Photos of physical rack units at their " Info and"io:h_(')t.‘ds bf_sub,Sy_stem
_operational location with interactive labeling T .v'_compOnehfs“

1A Rack 2 (industrial Area — CD&SC Buiding Room 162) Conference JIF (unction interface Card)

AN 1IN A 7 In this application the JIF5 builds the
. _ | 2 i 4 active conferences for the system by
DR / T i Y/ ; summing the appropriate audio
/ timeslots input from the Keysets and
—— ML i 4 T1 DSOs (each Keyset and T1 DS0 is
AN &= A7 allocated on of the 8000 available
- Y NG " ) timeslots) and outputting the resultant
Al N\ e
DN ] summed audio onto the conference [
A w tina timeslot. i
NS i When used in this application, the JIFs
-3 ¢ will occupy slots 1 through 15 of the
Y { - AARArET: Conference BGT CIFs. |

)
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What | Did

 0IS-M Visio Pr'oject

lllustrative and interactive tool for finding inform'dtio"n onthe OIS-M system .

Other important information

External T1 Sources

1 NISN Interface: This interface provides the capability o connect any single user or group of users at KSC to other mission sites remote to. )
KSC (i.e. other NASA Centers). Al voice conference interfaces to the NISN Interface via the T1/DS1 circuits.

2. OI18-D: Since OIS-D will coexist with O1S-M for an undetermined period of time, OIS-D will have an interface lo OIS-M. This interface will
allow OIS-M users o share communications conferences with OIS-D users until such time as OIS-D is completely decommissioned. J

(3 troComm: This Inlerface 1s used o communicate with the launch vehicle crew and Includes all vehicies interiaces INcluding umblical }
voice, telemetry voice, and any emergency RF voice interfaces

CD&sC { -
l Room 162 j | e ¢ 4 { (4 KSC Radios: This interface provides connectivity to the KSC Radio system used throughout KSC. O1S-M will have conferences that will J

correspond 1o trunked radio talk groups allowing any users of the OIS-M who have access 1o these conferences to communicate with radios.
(5. KSC PAWS: This interface provides connectivity to the KSC wide paging system. OIS-M will have paging conferences designated for
Lvanous facilities at KSC. The KSC paging system will distribute OIS-M paging conference audio to apging speakers within the various
facillities.

Powms.

1

(. Transport Services. Transporl services will be made Up of 118 and Ethernel services for communications between the VCS3020
)

witches and 10 the remote k s. These es will be provided her N; -C&1 tems.

———————
7. KSC VRS: This interface provides the capability to record voice conferences as required. The recorder interface to the OIS-M voice switch |
is via muitiple T1 interfaces. Each T1 can contain up 10 24 conferences, at 64 kbps each. The conference to be recorded are assigned by the :
LSA and are TBD. OIS recorders are located in room 162 of the CD&SC. Each of the thirty six recorders is capable of recording one T1 link ‘w
containing 24 T1 conferences. As the OIS-M equipment is instalied and becomes operational those conferences will be assigned to
recorders formerly recording OIS-D T1 conferences. The MOVE project provides voice recorders which KSC will use 1o serve the clients of
OIS-M voice conferences.\

L 2 X is the telephone inlerface to the OIS-M system. Telephone numbers can be added to the keysets and can be accessed
ia a line key on the keysets

e
9. OIS-Q: OIS-Q is a fully digital, multichannel, non-blocking conferencing communications system. It has been designed 10 allow the i
expandability necessary for Shuttie landing at KSC and Crawler Transporters 1 and 2 for the support of Shuttie operations 1o and from the

launch pads. The syslem is designed to interface with the existing audio bridge distribution system, radio net interface and standard T1 J

format voice circuits e

P 7
i | 3
$ |13

10. KVQMAS: The Kennedy Voice Quality Monitor and Analysis System is a troubleshooting tool used for circuit monitoring of exlernal voice ]
conferences using Spectral Display for initial capture of audio. It can monitor multiple DS-0 conferences from OFF-CENTER T1s

simultaneously for voice conference impairments. J
[Sitspsns | R [T

AFCP = Air Flow Control Plate




What | Did

Keysets on KNET - Architectural Co‘ntroilB‘oard |

Goal was to allow the connection of Keysets.to OIS- M via KNET
A cheaper alternative to the Ethernet Transmission System (ETXS)

Allows for temporary or remote communication where ETXS is not currently installed
Could potentially decrease the security of the system

Concerns were brought up at the initial ACB about rnadequate system drawmgs and the
need for operational guidelines ' -

Tasked with creatmg architecture drawmgs to better illustrate the security of the

| _system P

;i ;-P‘resented my drawmgs at the second ACB

AIIOWed to proceed with the approval process to put Keysets on KNET




What | Did
ACB Drawings

Current Our Goal




What | Did

Asterisk Tramlng Schoo|

Asterisk is a free, open source framework
for building communications :

.. applications. Asterisk powers IP PBX

- systems, VoIP gateways, conference

| servers and other custom solutions.

. +Created by l\/Iark Spencer in 1999 while
“he was interning at Adtran. - ;

| Three day course on telephony,
* . % programming, and hardware setup using
. the Asterisk system.




What | Did

OIS-M Enhancements

Application being developed by Mark Spencer that aIIows the connectlwty of
mobile devices to OIS-M. » 4

Worked with design contractor (AV|Iut|on) to help test new app belng
developed on multiple devices connected to the OIS-M test bed

Tasked with development of a backup and restoratlon plan for new devices.
Configured mobile devices for operational use

Wrote the test procedure for installing and usmg the app on dewces

In the process of mvestlgatmg advanced security optlons W|th recent moblle
innovations. o e — 0




What’s next

Update documentation to allow
Keysets on KNET and to facilitate OIS-E
Write new documentatlon for OIS-E
Boards and.meetings * '

Research alternative solutions usin'g
Asterisk

Photographic catalog of keyset
locations

Continued work on Visio project
Similar projects in other IT divisions




Other Cool Stuff

Spoke to high school students about college,'
the STEM field, and the Pathways program

Coordinated the use of Pathways Interns in
testing wireless headsets in the firing'room

' .‘-Bowling with upper mahagement

Atlas V rocket launch for the MUOS mission

2!



Technical
Networking and
telephony
Linux OS
Mobile applications,
programming and
‘dévice modification
Supplemented
._.communication

o

. wsystems principles

s 25

.+ +% W¥isjo ninja

What I’ve learned

Administration.and Business -

* Process for
implementing an idea
What it’s like to work
with professional
engiieenss o ey 3

“Financial obligations and

.- restrictions

" Other

' NASA past history
“andfuture goals

Increased

‘presentation
. confidence and skills

Business networking
and team building

ACRONYMS!




Questions?




