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hat Is CSOC?

Consolidated Space Operations Contract

o Contract started January 1st 1999

 Consolidates seventeen different contracts across five
NASA centers for Ground Operations

e $3.44B over 10 years

— Savings of over $1.4 B over 10 years, 40% attributed
to Commercialization

e Industry team led by Lockheed Martin

ockheed Martin Space Operations

CONSOLIDATED SPACE OPERATIONS CONTREACT

AlliedSignal BOOZ-ALLEN & HAMIITON €5C
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CSOC Goals

 Reduce cost of operations and
management of NASA's ground systems
and communications infrastructure

e Privatize and commercialize NASA
Infrastructure

 |ncrease the level of service to NASA

To help NASA focus on Space,
not on Space I nfrastructure
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y Commercialization Focus

(S{O\IS{O]RIDANI=DRSIINS: OPERATIONS CONTRACT

« Space Network
* Ground Network/Deep Space Network
 Wide Area Network

Near Term Emphasis on GN/DSN/WAN
Commercialization
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le load management across diverse customer
base

— Overall management of demand
— Streamlined acquisition and management process
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rchitectural Challenge

Unified Ops
— CSOC In
unified o

— “Behavio
« ID/IQ

Concept

tegrated Operational Architecture developing
ps concept for asset management

r Modification”
development of “Standard Services”

— Migration towards commercially-driven standards

» Integrated Systems End-to-End (User to Spacecratft)
around Internet protocol suite and WWW

» Maximize use of standardized S/W - COTS

— Commercial relationships drive towards interoperability
— Market determines pricing and standards
— Special/mission-unique services available--at higher cost
— Migration towards globally dispersed network of
networks accessible through single interface
» Driven by industry standards (WWW and evolving

protocols)
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OA Interfaces

Systems and Interfaces have different responsible organizations

— The vehicles and on-board systems (NON-CSOC)

— The link fro
— RF/IF/Ante

m the vehicles to the ground (NON-CSOC)
nnas (CSOC)

— The ground system (CSOC)

— The terrest
(CSOCQC)

— The control
— Compatibili

NON-CSO(
— Compatibili
— IP and Othg
Work to apply S

— Internet 5 L
apply to inte

rial network extension from the ground system

center (CSOC)

ty and interoperability across the system (CSOC and
C)

ty with Ground Systems (CSOC and NON-CSOCQC)

or Users and Partners (NON-CSOC)

standards to Major External and Internal interfaces
ayer model provides a standards based approach to
rfaces
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round Communications
tandards

OPERATIONS CONTRACT ‘

Layer

WWW Application Layer 5+

Internet Application Layer 5

Transport Layer 4

Network Layer 3

Data Link Layer 2

Physical Layers 1

Define & Implement

“WWW Layer 5 is defined by World Wide

Web Standards Bodies,

4mplemented Application Vendors and

Developers

Protocols for : HTTPS, XML, Security, Video,

Audio, Data, Mulitcasting, Storage Systems
Feereerecerececerewe

«Standard internet Layer 5 is defined by

Internet Engineering standards bodies

4mplemented by OS Vendors

LA A A R4 N N LN NZENNEZE)]

CMOT,SMTP,FTP, TELNET SNMP, CMOT, TFTP, BOOTP, NFS]

sLayers 3 are 4 defined by
Network engineering standard
bodies

4mplemented by OS Vendors
4P v4, Ipv6, IPSEC

TFregreereereecre
«Standards Layer 1 and 2 are

defined by hardware engineering
standards bodies

4mplemented by Hardware
Vendors

“ATM OCxxx, Routing, Security,
Ethernet xxx/xxx, Wireless

Terrestrial Internet
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End to End System

(S{O\IS{O]RIDANI=DRSIINS: OPERATIONS CONTRACT

=, | b %

ienti Control Center ;
PI, Scientist, Data Distribution Trac_klng Spacecraft
Publjc Statjon
- /_/\_\ - _— :./_/\
Scientist Interface with Instrument virtualinst t
Instrument Prepared Data Products IREDEN IS EIES
Email, FTP, NFS Data Delivery to Scientist

Constellations of Satellites

Application WEB Application IP/ WEB )
Browser Servers at GS & on IP also goes straight

through if user is
BiTaIE Server Application|

connected
HTTP FTP
[ Transport [ TCP/UDP [l ATMSwitch |
Network P [P ATM[- AT ATV Pl T e ey ( Spacecraft
“Daaiink [ WieorFber ]—Fiber B N “Wireor Fiber [ WireorFiber AN Standards
Physical in
Development
ATM .
SW|tch/ a Switch / ODEM[g RF/IF (herltag‘fd
Router Router protocols
supported,
e.g.,CCSDS,

but move to

TCP/IP)
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ummary

. OPERATIONS CONTRACT

« Commercialization is Happening!
— GN and WAN are linked

* |OA is Moving to Internet and
Commercially-Driven Standards

e |OA will Support Heritaged Systems

— Behavior modification under way to
Incentivize migration towards
standard, standardized services
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