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Project Goals

 Demonstrate the use of Mission Operations
standards to implement the Parameter Service

 Demonstrate interoperability between Houston
MCC and a CCSDS Mission Operations
compliant mission operations center

 Utilize Mission Operations Common Architecture
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Project Goals

Utilize Common Architecture
» Service Provider (Center A)

e Service Consumer (Center B)
« SM&C Standards (blue boxes)

— MAL provides y

e Standard Patterns of
Interaction

* Fundamental definitions
— Common Services provides

o Standard Model for Services
to Extend

* Infrastructure Services
— Mission Operations
e Core Monitoring and

Control, Planning, ... Common Architecture Service Stack View
 Messaging Technology (e.g. AMS,
SOAP, ...)
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Project Benefits

« Demonstration

- Prototype CCSDS Blue Book service specifications
- Pathfinder for inter-center communications

 Use of CCSDS Standards

- International agreement
- Reduce Cost

* Investigation of new technologies
- Service Oriented Architecture (SOA) concepts
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Project Definition

 Demonstrate Mission Operations Protocols

- Scope

Implement the Core Services Parameter Service

Implement the Common Services Common Model Service
monitorStatus Operation

Implement the Message Abstraction Layer (MAL)

Implement Information Sharing Protocol (ISP) for the transport
layer

Interface with a Common Services Directory Service

Page 5



Project Definition

- Out of scope (Related Services)
» Core Services Check Service
« Common Services Common Model Service Operations
- request, list Status

- request, list, monitor, add, modify, delete, and delete all
Definitions

 Core Service Parameter Service
- set/get Filtered
- set/get Timeouts

« Common Services Configuration Management Service
- Dependencies
« OTF MO Common Services Directory Services Interface
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Parameter Service Design

« Parameter Service Provider and Consumer Integrated Products
- ANSI C

- Based on the MCC Information Sharing Protocol (ISP) Client
Toolkit

- ANSI C GSOAP-XML Directory Service API
« Parameter Service Broker Integrated Products
- ANSI C

- Based on the MCC Information Sharing Protocol (ISP) Server
Toolkit

- ANSI C GSOAP-XML Directory Service API
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Parameter Service - Interfaces

Parameter Service Parameter Service Parameter Service
Consumer Broker Provider

T ISP’ (TCP I/P) T T ISP’ (TCP I/P) T

HTTP/GSOAP-XML

H

Directory Service
Provider

ISP is a revised version of the ISP protocol for SM&@npliant messages.
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Parameter Service - Interfaces

SM&C ANSI C API? SM&C ANSI C API? SM&C ANSI C API?

T ISP’ (TCP/IP) T T ISP’ (TCP/IP) T

1 SM&C ANSI C Implementation (MAL, Common ServicesdaCore Services).
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Transport/Encoding ___—— " €

Mappings

Language Mappings \ [

2 SM&C ANSI C GSOAP-XML Implementation (MAL, Commore8rices).
3 SM&C Java JAXB-XML Implementation (MAL, Common Séces).
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Parameter Service - Structures

Element 9
< Or > Enumerators
Tf Parameter Service MAL
Validity InteractionType
QoSLevel
Attribute Enumerator Container SessionType
UpdateType
&
e (@
Attributes
Containers
MAL
Boolean MAL Common Services Parameter Service
Blob Domain (Common Model) ParameterStatus
Double EntityKeyList CompleteStatusUpdate
Duration EntityRequest Status
FineTime InteractionType Statusldentifier
Float IdentifierList StatusUpdate
Identifier MessageHeader
Integer StandardError
Long Subscription
Octet SubscriptionList
Short SubscriptionUpdate
String SubscriptionUpdateList
Time (I Update
G URI ) j UpdateList
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ANSI C Parameter Service

ANSI C API Layer
- Monitor Status operations support the

Consumer Broker Provider

Consumer-Broker-Provider interaction
. Smclnitialize seq PUBLISE SUBSCRIBdE
» CP_registerMonitorStatus
« CP_deregisterMonitorStatus register
« CP_publishMonitorStatus H - .
» CP_notifyMonitorStatus SRR publish
« MAL, Common Services, and Parameter notify L L
Service Layers ) | —L_|
- Constructors, Destructors, Accessors deregister |
« Transport/Encoding Mappings | acknowledge|
- MCC ISP transport modified to |
support MAL PUBLISH SUBSCRIBE
Pattern of Interaction i i
- Binary Encoding of MO Structures MAL PUBLISH SUBSCRIBE Message Pattern
Sequence
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Results

* Four (4) RIDS against MAL Book
* Two (2) RIDS against Common Services Book
 Two (2) RIDS against Core Services Book

* Three (3) generalized RIDS across the MAL,
Common Services, and Core Services Books
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L essons Learned

 Significant amount of effort to modify legacy
applications for SOA

* Message sizes significantly larger for Mission
Operations than for legacy telemetry distribution
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Conclusions

* Findings

- To verify the CCSDS MO Standards meets manned
spaceflight telemetry requirements, at a minimum the

Parameter Service must be evaluated with the Check
Service

- Large amount of effort to modify legacy applications for
SOA

- Message sizes are significantly larger for Mission
Operations
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Contacts

Management

- Lindolfo Martinez (281) 483-4346 / 2099
- lindolfo.martinez-1@nasa.gov

Technical Lead (MO Prototype)

- Walter Reynolds (281) 483-6723 / 2099
- walter.f.reynolds@nasa.gov

Responsible Engineer (Parameter Service)
- John Stevens (281) 853-2343 / 595 Gemini
- john.e.stevens@nasa.gov

Project Sponsors

- Eric Wolfer (281) 483-6709 / 2014A
- eric.j.wolfer@nasa.gov
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Thank You

e Questions
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CCSDS Mission Operations
Parameter Service Demonstration

Screen Shots



1. Parameter Service Provider Log File

= 0%, URIfrom = "lance", authenticationId

1onId
n =1,

lance; updateType

(rull); occurrenceld = (null); status (ol

3115; convertedWalue = 39




2. Parameter Service Broker Log File

R T

SMEC Log (ispnull.smcldﬁ)— e

Q0100 : 0000 0101 4200 0000 0001 00sD 0000 o000
00110 0101 0000 0063 4053 5500 0154 0000 Qog0
Q001z0: Q1EQ 9B26 BZE27Y 7794 4055 0000 0000 0l06
C0130: 006C 616E 6365 0040 0000 0000 OloZz 0000 [.
00140 : 0059 0000 0000 0101 0000 0049 O0O00 0000 [ .
00150 : 0108 0052 414E 4430 3030 0043 5053 0000 [.
00160 : 7463 4D53 4B00 5000 0000 0000 Q000 Q000 [
Q0170 0000 Qo000 Qo00 0000 0000 0054 0000 Q000
C0180: 0O1E1 FAsS6 BEZ8Y 7794 4043 504D 0000 0101 [.
L.
L.
Lz

-RANDOOO .CPS .
tCMSK . P

Q0190 : 0000 0043 5056 0000 0102 0000 0000 0000

O01A0: 0000 S5A00 0000 0001 &67BZ 1C9D 3359 4E40

QQ1ECQ: S5A00 0000 0001 67EZ 1C9D 3359 4E40
»»>Decoded FPUELISH Message Header:
fimsgHeader = {dataType = x; endianism = 0%, URIfrom = "lance", authenticationId
= {(9 bytes @ addr S56cda0):

Qo000 : 6l6E B6F6E 796D BFFS 73 [Larnonymous]
¥, URIto = "THERE", timestamp = 054/13:52:57.061, QoS5level = 2, priority = 1, do
main = {£'otf", "parmsvc’, "sim"i, networkione = ", session = 2, sessionMame = ¢
ISF-InControl SIM", interactlionlype = &, l1nteractlionStage = 3, transactionld =
parm_publisher(4)", area = "1", serwice = "1", operation = "8&", wersilion = 1, isE
rror = 0%
»»»0ecoded PUBLISH Message Body: updatelist =
timestamp = 054,13:52:57.061; sourcelRI = lance; updateType = Z;
idList = {"RANDOOO":
entityld = (rnull); definitionId = (nulll; occurrenceld = (nulll; statusId = (nul
1); timestamp = 054/13:52:57.061;
generationMode = 1; walidityState = Z2; rawvWalue = BO.BY6335; conwvertedvalue = G0
696888

>»»Erncoded PUBLISH (UpdatelList) Message:
(4456 bytes B addr Sh8h30) :

Q000 : 7800 0000 0001 5500 0000 0001 Q000 6LCE1

00010 : BEB3 6500 4C0O0 Q000 Q001 0200 &l16E 6FGE

QOQZ0: 79D 6F7S 7355 0000 Q000 0106 Q054 4245

Q0030 : 5245 0054 Q000 Q000 0131 7S5BS BZ&7 7794

Q0040 : 404F QOO0 QD00 Q10Z Q000 004E QOO0 0000

Q0050 : 0101 Q000 QD57 Q000 Q000 0103 Q00D 0049

Qo0e0: 0000 Q000 0104 Q0sF 7466 0049 QOO0 0000

QoO70: 0108 Q070 pl7Z 6D¥3 Yeoc3d 0049 Q000 0000

Qo080 : 0104 Q073 595D Q045 Q000 0000 Q101 0000

Qo030 : 6700 Q000 Q001 QZ00 Q000 4300 Q000 0001

Qo0Ad: 1200 4953 502D 496E 436F 6EY4 726F 6LCZ20

QO0OBO: 5349 4D00 4700 Q000 Q001 000 Q000 4100

QOQCO: Q0000 Q001 0349 0000 Q000 0112 Q070 6172

QoODO: 6DSF 7075 GZ6C 6973 6865 7ZZE 3429 0049

QOOQECQ: Q000 Q000 Q0102 Q031 0049 0000 Q000 0102

QOOFQ: Q0031 0049 Q000 Q000 0102 0038 Qo041 0000

Q0100 : 0000 0101 4200 Q000 Q001 006D QOO0 0000

00110: 0101 Q000 Q0053 4D53 5500 0154 QOO0 0000

Q01z0: 019D 36Bs% BZ37Y 7794 40595 0000 Q000 0106

Q0130: 006C 616E 6365 Q04D QOO0 0000 Q102 0000

Q0140 : Q0069 Q000 QD00 0101 Q000 0049 Q000 0000

Q0150 : 0108 0053 494E 3030 3030 0043 5053 0000

00160 : 74563 4D53 4B00 5000 Q000 0000 QOQ0 0000

Q0170 : Q000 Q000 Q000 Q000 Qo000 0054 Qo000 0000

Q0180 : 0111 11BS BZ287 7794 4043 504D Q000 0101

Q0190 : Q000 Q043 5056 0000 0102 0000 Qo000 0000

Q01@A0: 0000 S5A00 0000 Q001 43F2 72BZ 645D 3140 ..

QO1EOQ: 5A00 Q000 0001 43F2 78BZ 645D 3140 C.=x.d]l1@]
»»>Decoded FPUELISH Message Header:
fimsgHeader = {dataType = x; endianism = 0%, URIfrom = "lance", authenticationId
= {(9 bytes @ addr S56cda0):

Qo000 : 6l1eE 6F6E 795D &6F 7S 73 [Larnonymous]
3, URIto = "THERE", timestamp = 054/13:52:57.064, [Qo5level = Z, priority = 1, do
main = {£'otf", "parmsvc’, "sim"i, networkione = ", session = 2, sessionMame = ¢
ISF-InControl SIM", interactlionlype = &, l1nteractlionStage = 3, transactionld =
parm_publisher(4)", area = "1", serwice = "1", operation = "8&", wersilion = 1, isE
rror = 0%
»»»0ecoded PUBLISH Message Body: updatelist =
timestamp = 054,13:52:57 064 ; sourceldRI = lance; updateType = Z;
idList = {"SINOODOO"3
entityld = (rnull); definitionId = (nulll; occurrenceld = (nulll; statusId = (nul
1); timestamp = 054/13:52:57.064;
generationMode = 1; walidityState = Z2; rawvalue = 17 .3643158; convertedvalue = 17
364818

Fror = 01 70 0 T'TT ) ss>Decoded FUBLISH Message]  FimEstamp' ='Ubarii:oith




Parameter Service Subscriber Log File

lecoo

t

teT

(rull); occurrenceld =

lecoded HOTIFY Me

'—IﬂEDHtFDl

Lo ..

ype = Z;

(null); st

convertediyalue

4 Body :

]

atusId




4. Parameter Service Test Display

Eile Edit SMC 5cale Font Logger Help

ISP_SERVER_TIME
MET_sec
inertial_vel_mag
nonconserv cel_mag
mach_number

E‘|
r.

SINOOOO 45 399 History Tab of RANDOOO

RANDOOO 48.725 B 48.725 054/14:05:31.

13:55:34 14:00:34 14:05:34

{ Resized 626 x 477 (requested 610 x 475)

e, -




