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Architectural Viewpoints 
I n f  osrnation 

Enterprise 

Connectivity 

Business Concerns 
Organizational perspective 

Physical Concerns 
Node & Link perspective 

Computational Concerns 
Functional composition 

Protocol Concerns 
Communications stack perspective 
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Information Architecture is one viewpoint of an overall system 
architecture, with two main elements ... 
- Passive objects that include data description, structuring, and packaging 

elements (i.e. data architecture) 
- Active objects which include functiona elements, with defined interfaces 

and protocols that manipulate informa ion objects (i.e. functional 
architecture) 

- This presentation distinguishes these two sets of disparate elements 

The described set of functional elements are suitable for building a 
wide variety of flight and ground, operational and scientific systems 

A mapping of key elements & terms to the OAIS reference Model is 
provided 

Maps to CCSDS information management standards 
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Background, contd 

This general approach has been validated by actual use within both 
operational and science contexts, using two different i 
approaches 

The Information Architecture will describe the high level framework for 
connecting CCS DS information management standards 

The work to complete this reference Information Architecture and 
define all the required interfaces 
System Engineering Area, in the I 

carried out within the CCSDS 
ation Architecture BOF 

The CCSDS Mission Operations and Information Management Area 
will be responsible for specification 
described by the high level information architecture 

nd interfaces 
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Information Object 
Basic Relationsh 

1 ..I1 

Information Concerns: 
Structure 
Semantics 
Relationships 
Permanence 
Rules 

311 8/2004 

0 \ 

Structure 
Information 
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Relationships Amon c t  & Data 
Models 

Abstract 
Data Architecture 

Meta-models Data Models Actual Data 
Obiects 

Data Models may be manual or actual data as manipulated, used, 



Information Ob ecif ications 

Information Object (which is a data object + a metadata object) 
- Data Object (the “bits”) 
- Metadata Object (i.e. representation information) 

Data Dictionary object (which is really just an information object with a 
data dictionary result) 

User Credentials (who I am) 
User Permissions (what I can do) 

- Behavior 

Examples 
- Archive Information Package (OAIS verbiage) 

- PDS Viking Image + Metadata 
Object Reference (pointer to Object) 

- Submission & Disseminatio ackage (QAIS SIP, DIP) 

311 812004 CCSDS Architecture WG 10 



Active Inform 
Objects 

Active information management objects are functional elements which 
man i p u I ate i n fo rm at i o n objects 
- Used to build various information infrastructures 
- Support project, mission, and agency information management needs 
- Includes primitive objects and more complex assemblages 

Primitive Information Management Objects 
- Data Store Object (Le. get/put/add/delete) 
- Query Object (i.e. find) 

Information Management lnfrasf 
- Registry Service Objects 
- Repository Service Objects (archive, store, product service, . . .) 
- Location Service Objects 
- Domain-specific Objects 
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Primitive Informatio nd. Object 
Functional 

Ge ffpuffadd/delete 
Request Data 

Objects - _ _ _ _ _ _ _ _ _  
11111 

+.- - - - - - _ _ 
Service 
Results 

Interfaces: 
Get / put 
Add / delete 

Interfaces: Data 
Objects 

11-91 Query 
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Primitive Information Mana bject 
Functional Interface s View 

\ 
\ 
\ 

-psObj : physicalDaiaStore 
+putData(in data : dstaobject) : OperationStatus 
+getData() : dataobject 
+addData(in data : dataobject) : Operationstatud 
+deleteData() : OperationStatus 

\ 
\ 

\ 
\ 
\ 

\ 
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Primitive Oata Mana ject 
Relate Passive an ents 

Put Get 
---. Request Request- - - -- - --- 

__---_* -- -. _---- -. -- -. -- 
--L 

T DSO 
I n t e rfa ces : 

Get / put 
Add / delete 

Object I Object 2 \ Object3 Qbject N 

I 
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Primitive Informatio Object 
Information = 

Query 
-.. Request -. 

Get Data 

Put 
Request 

311 812004 

Reference / 
Description 
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In f  ormat 
I n f  rastr 

Repository Service Objects 
- Manages data objects. Objects include 

Repository Service Object (short term simple “puts” and ‘‘gets” into the repository) 
Archive Service Objects manage “ingest” of products (iong term, permanence) 
Product Service Object manages domainlcontent “gets” which include 

- 
- 

Packaging and delivery mechanisms for data objects (possibly physical) 
Extraction and request processing, optional call-outs to . . 

- Example data objects include: Products, documents, software, data dictionaries, schemas 

- Manages representational information associated with data objects 
- Example registries include: metadata registries, roduct catalogs, resource registries, name 

services, etc 
Query Service Object 
- Search individual and federated data sources 
- Use standard data query and special data fusion functions 
- Use various Registry and Repository Service objects as needed 

- Receives Info ob‘ects, manages which repositor 
with Repository 6 ervice Objects through Repo 

Optional Domain Specific Service Objects 

Registry Service Objects 

Ingest Service Object 
routed to, and communicates 

g information object to issue one or more Repository service takes representational data 
“puts” into its data source object which capture 

- Domain specific data correlation and fusion functions 
- Domain specific transform and mapping functions 
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Information Manag 
Functional 0 

Repository 
Request 

Physical Data Store 
Disk / files 

_ _ - _ _ _ _ _ _ _ _ _ _ _ _ _  

+---_---------- 
Repository Memory 
Response SSR 

I Registry Service Object I 
Metadata /Resource 

Query Request 

+ - - - - - - _ - - _ - - - 

- _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Registry 
Response 

Primitive Object 

0 Compound Object I 
Special Object 

I 

311 812004 CCSDS Architecture WG 

Metadata Objects 
Descriptors 
Schema 
Models 

Resource Objects 
Descriptors 

Definitions 
Locators 

Name Svc Objects 
Descriptors 
Names 
Addresses 
Attributes 

19 
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Repository Service 
-datastoreobject : Datastore 

Information Manage Infrastructure 

((interface)) 
IResourceRegistry 

+metadataQuery(in metaData : Metadata Object) : Metadata Objec! 

Functional Object Inter lass View 

\ 
\ 
\ 
\ 
\ 
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((interface)) 
IArchive 

+mgestSIP(in SIP : Submission Information Package) : OperztionSia 
+getDIP() . DIP 

Information Manage 
Functional Object 

UML CI 

'us 

((interface)) 
IProductService 

I 
Archiweservice I 

+query(in metaData Metadata Object) . DIP 

ingestobj 
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Information Manage s8ructure 
Functional Object 

Query 

+-------------- 
Information 

Package 

I Primitive Object 

1 0 CompoondObject 1 
Special Object 
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Registry 

I Registry 
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Information Manage s8ruc.bure 
Example: Simple Fed el 

Information Package T 
Object Reference 

Dissemination 

Data Dictionary 
Schema 

Information Package 

Datalobject 1 Metadata bbject 

Metadata 

Metadata Object 
____ 

! 
Long I Term 

I 



Information Manage 
Example: CCSDS OAIS 

Data 

Dissemination 
Information Package 

I 

I t I 

I 1 User Credentials Primitive Object User Permissi 

Compound Object 

Special Object 
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Information Manage 
Example: Simple Get/Put Re 

Information Package r 
I t aJ Repository 

Short Term 
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Metadata 

pbject 

User Permissions User Credentials 
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Primitive Object 

c) Compound Object 

Special Object 

d 
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Information Manage Objects 
I n  Su 

Are Functional Objects, but ... 
Perform basic Information Management Services 
Provide services to many different Functional Objects and to other 
Information Management Objects 
May be implemented using simple files and tables or using vario 
commercial interface or DBMS solutions 
May be assembled to create hiqher h order Information Services 
(operational repositories, registries, archives, . . . ) 
Some Nodes may consist of only Information Management Objects, 
some buffers, and related Service Management functions 
Local implementations may use any suitable technology within an 
operational domain 
Interfaces that are exposed for c 
must be standardized 
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Information Ma ssive 
Objects 

311 812004 

Submission Information Package 
Dissemination Information Package 
Archive Information Package 
Data Objects 
Resource Objects 
- Data about data 
- Data about schema 
- Data about resources 

Information Objects 
Query Objects 

..- il 
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Example 
Functional 

Objects 

In for ma tion 
Management 

Service 
Objects 

Information Man 
Example : I n f  ormation Man 

. .  

Responses 

I 
I \\ Obiects I \, \ Objects 

Data 

Obs & Ops Plan 
Schema & 
Structure 
Metadata 

Schema & structure 
may be embedded 
in the function itself 

Planning Data Comm nd 
Repository Schema & Repository 

Structure 
Metadata I Information Objects 

Actual data objects that Core Schema 
are exchanged between Common Schema 
Applications at run time Extension Schema 

are exchanged by 
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fnf ormation Vi f i  

The Information View is a view on a space data system that focuses on the 
information used by that system. This includes strucstural(syntactic) and 
semantic views of the information, the relationships among information eleme 
and rules for their management and transformation. 
Structure - The information that imparts meaning about how other information is 
organized. For example, it maps bit streams to common computer types such 
as characters, numbers, and pixels and aggregations of those types such as 
character strings and arrays. 
Semantics -rules by which syntactic expressions are assigned meanings 
Relationships 
Data element 
Information Package: The primary Information Object and associated 
Supporting Information that is needed to aid in the use or the preservation of the 
primary Information Object. The Information Package has associated 
Packaging Information used to delimit 
Object and Supporting Information. It 
Information used to aid in finding the pri 
Information Management Objects: The specific primitive Functional Objects 
used to manage, locate, store, describe, and distribute d objects within a 
system 
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Information View DefiniTi ntd 

Information Object: A Data Object together with its Representation Information. 
Data Object: Either a Physical Object or a Digital Object. 
Representation Information: The information that maps a Data Object into more 
meaningful concepts. An simple example is the ASCBB definition that describes 
how a sequence of bits (i.e., a Data Object) is mapped into a symbol. 
Structure Information: The information tha imparts meaning about how other 
information is organized. For example, it aps bit streams to common 
computer types such as characters, numbers, and pixels and aggregations of 
those types such as character strings and arrays 
Semantic Information: The information that provides a 
beyond that provided by the Structure 
Descriptive Information: The set of in f Package 
Descriptions, which is provided to suppart the finding, ordering, and retrieving of 
an Information Object by users or clients. 
Packaging Information: The information that is used nd identify the 
components of an Information Package. For exam01 be the IS0 9660 
volume and directory information used OR a CD-ROM to provide the content of 
several files containing an Information Bb-iect and Supporting Information. 

CCSDS Architecture WWG 
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Information Conc tations 

Construct 

class 

association 

aggregation 

generalization 

constraint 

Description 
I 
I 

I 
a description of a set of objects that 
share the same attribu es, gperations, 1 
methods, relationships and semantics. 1 -  
a relationship between hwo or more 1 classifiers that involves connections i 
among their instances. I, 
A special form of association that .?. - 
specifies a whole-part relationship 
between the aggregate (whole) and 
the component part. -- 
a taxonomic relatitiiskip between a 
more general and a s 
element. I 

- 
I+ * 

a semantic condition o-r-restriction ---+ 
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Top Level Ob3 

1 

Stakehoi E 
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+has 

Satisfied bv 

Cateyortzss 

Model 

Interacts with 

- 
- nas Mew Of 

.I . 

derived Fr m u I 

I 1 
I 

I 
I budgetedto 

allocated to ! . IL---' ! i l  
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