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Background

 Need for improvements

— Software repository capabilities often sighted as
Inhibitor to software reuse

— Robust search and discovery methods needed

« SHARE Repository

— Enables reuse of combat systems software and
related assets

— Est. August 2006 by PEO IWS

— NPS researchers tasked to consider areas of
Improvement for the repository
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Research Goal

* Improved software repository capabilities

e Areas of improvement:

— Organization of repository contents
* Robust metadata
* Include all relevant artifact types
» Ontologies to capture context for repository contents

— Search and discovery methods
» Guided search
« Multiple Views
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Guided Search

e Smart navigation of repository contents vs.
typical search and return

 Point and click interface

« User context incorporated into search
process

e Results are continuously reprioritized based
on user actions
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Repository Framework

 Component Specification - a description or
model of the items In the repository

— “Typical’ Metadata - information about an
asset/artifact

— Software Behavior Description — a searchable
representation of the software asset’s behavior
* Ontology — a contextual model of the
repository items describing their relationships
to aid in associating artifacts with user needs
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Repository Framework - Ontologies

« Multiple sources of context for repository
artifacts

— Atrtifact’s place in the Software Engineering
Lifecycle

— System Architectures (Aegis, SSDS, etc.)

— Surface Navy Open Architecture reference
architecture

« OWL-DL (Description logic) representations
Included in previous reports




Lifecycle-Artifact Ontology
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System Architecture
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Surface Combat System Top Level
Objective Architecture
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Visualization

« Multiple visualization tools allow users to
explore contents in a comfortable setting.

 Different types of views suggested:

— Fisheye Graph (Use Case shows)
— DoDAF Views
— UML Representations
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Use Case Demonstration
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Overall Description

 Replacement for a subsystem of Aegis,
generically termed “Submodule B”.

« SHARE repository consulted to find artifacts
that will help in the development of the new
subsystem requirements.

« Potentially, there are existing system
requirements that can be reused.

e There may also be additional artifacts to be
discovered that may be helpful.
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Home Screen

Keyword Search

Session Change View Retrieval

Welcome to SHARE! Use the drop down menus provided to answer the
following questions and initiate your search, or keep the default options to
perform a general search. 7ip

What software lifecycle activity are you currently in? 1ip

User Blogs

Can anyone help me find xyz? 1did not
find it here.

Recommended added functionality to
SHARE...

| Defaul fno seleciion) | More User Blogs
Are you working in a domain that is already represented in the repository? 7ip R
| Defaull fno seledtion) | Er ntly Ask ion
Areyou working on a system that is already represented in the repository? iz
=¥ i i 1 ?
[ Defaudt fno selection) | What kinds of artifacts are in SHARE:
Multiple views are available for your search. Which view would you prefer? 1ip How can | add items to SHARE?
| Defauli ffisheve view) |
More FAQs
Recommended artifacts: Hgl Eful Lin k§
NAME Retrievals Rating History Blogs Retrieve
. | wi ith high i ieval li
1 S:L):‘: 231 p:ru?m m;ﬁ':i :s:; 'ma; mm s fl,DOD,DOO Past Uses }' Add to list About SHARE
2. Very cool widget with high user rating and retrievals 999,000 Past Uses m Add to list
Short description provided from metadata free text description element SHARFE liser Gujde
3. Really cool widget with high user rating and retrievals 998,000 Past Uses ! Add to list
smmm? . fm fm_m . No ‘ Open Architecture Community Site
4. Pri | wi with high user rating and retrieval 997,000 Past Uses ..,.z:, A Ii
Short description provided from metadata free text description element

Moaore Helpful Links

¥
Sy

NP3
i)
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Initial Questions Answered

Keyword Search

Welcome to SHARE! Use the drop down menus provided to answer the
following questions and initiate your search, or keep the default options to
perform a general search. Tip

Session

Change View Retrieval

What software lifecycle activity are you currentlyin? Tip
| Requirements Activity |

User Blogs

Aegis Submadule A requirementis
specification issues

Usage of Aegis Submodule B Design docs

More User Blogs

Are you working in a domain that is already represented in the repository? Tip
Surface

Is there a relevant sub-domain? Tip
I Definadt (o sefection) I

Are you working on a system that is already represented in the repository? Tip
| Aegis |

Is there a relevant su em? Tj
Submodule B

Frequently Asked Questions

Aegis Submodule B — do we really need
this?

What version(s) of Aegis are included in
SHARE?

More FAQOs

Multiple views are available for your search. Which view would you prefer? Tip
| Defoadt ffisheye view) I
Recommended artifacts:
NAME Retrievals Rating History Blogs Retrieve
1. Requirements Specification ¥¥Z for Aegis Submodule B 75 # PastUses / Add to list
Short description provided from metadata free text description element
2. Reguirements Specification XYZ for Aegis Submadule A | 99 Jek pastUses mofer  Addtoll
Short from free text
3. Design Document XYZ for Aegis Submodule B 63 Netystrated . PastUses ; Add to list

Short from frea text

Helpful Links

Aeqgis version X high level design

NSWC Requirements Specification
Template

PED JWS SHIPS Web Site
More Helpful Links

-
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Fisheye Navigation — Initial return

User Blogs
/ Aegis Submodule A requirements
Functional similarity specification issues
Lifecycle phase relation
v usedDurin
v createdbuglng Usage of Aegis Submodule B Design docs
System/subsystem relation
7 IsPa rt:; stem relation More User Blogs
v interfacesWith Frequently Asked Questions
Reference Architecture
relation Aegis Submodule B — do we really need
v isPartOf this?
v interfacesWith
Multiple relations What version(s) of Aegis are included in
SHARE?
More FAQs
Recommended artifacts: Hel qu | Links
NAME Retrievals Rating History Blogs Retrieve
1. Reguiremen ification ¥Y2 for Aegi module B 75 Past Uses Add to list
short from free text * 4 Aegis version X high level design
2. Requirements Specification XYZ for Aegis Submodule A 99 Jk Past Uses m Add to list
o from medam fren e | NSWC Requirements Specification
3. Design Document X¥Z for Aegis Submodule B 63 Notyetratsq ~ PastUses ; Add to list
Sz Eee free text Template
4, Design Document XYZ for Aegis Submodule A 80 Yk Past Uses m Add to list
Short from free text .
5. Re.guir:emgn_ts Sp_e_c!‘ﬁfation ABC for LCS :‘a‘ubr‘no_dulle Q 102 Yok Past Uses ’ Add to list PEQ IWS SHIPS Weh Site
Short from froe et i More Helpful Links
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Artifact Detalls
e

| Name: Requirements Spec XYZ
for Aegis Submodule B
Version: ## (F nctional similari
Date of Creation: Date Llf I h r I ion
Description: This requirements v used DU"""B
specification documents the v created During
functional and non-functional lati
requirements for Aegis m mr 1on
Submodule B v isPartOf
Artifact Type: Requirements v interfacesWith
Artifacts: Requirements

- e Reference Archi r

+”| Specification ’ M
relation

| . v isPartOf

N v interfacesWith

) Multiple relations
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Artifact Detail Page

Name: Requirements Spec XYZ for Aegis Submodule B

Version: i Date of Creation: Date

Description: This requirements specification documents the functional
and non-functional requirements for Aegis Submodule B

Artifact Type: Requirements Artifacts: Requirements Specification

Retrievals Rating History Blogs Retrieve
75 X  PastUses f Add to list

Contribution Rationale: Submitter rationale for why it is included in the
repository {free text)

Applicable Systems: Aegis: Submodule B

Objective Architecture Tags: Command and Control: Global Track
Manager

Software Behavior Description: CSFL Function 1, CSFL Function 2

History:
Development Status: Complete
Pedigree:
Newer Version Of: Aegis Submodule B version XX

Interdependencies:
Interfaces With: Aegis Submodule A, Aegis Submodule C

Users who retrieved this item also retrieved:
List of applicable artifacts with hyperlinks to the relevant artifact detail

page.
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Retrieved item highlighted
g

v'Functional similarity
Lifecycle phase relation
v usedDuring

v createdDuring
System/subsystem relation
v isPartOf

v interfacesWith
Reference Architecture
relation

v isPartOf

v interfacesWith

Multiple relations
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Relation Popup Window

S T ru Y
BT PUGBARY

Aegis Submodule A requirements
specification issues

v Functional similarity
Li le ph lation

¥ usedDuring ) )
v createdDuring Usage of Aegis Submodufe B Design docs

Systern/subsystem relation
v isPartOf
v interfacesWith Frequently Asked Questions

Aegis Submodule B — do we really need
this?

More User Blogs

Reguirements Spec ABC for LCS Submodule Q
are created during the requirements activity

' | Requirements Spec XYZ for Aegis Submodule B and . . . _
| Requirements Spec ABC for LCS Submodule Q What version(s) of Aegis are included in

are both members of the domain SHARE?

o Command and Control: Global Track Manager "

More FAQs

Requirements Spec XYZ for Aegis Submodule B and

Requirements Spec ABC for LCS Submodule Q e
Recommended artifacts: have Shurindh Hnctbnaity Helpful Links
NAME ESFL Function 1 and ESFL Function 2 Histary  Blope Retriave
G A A e e e e V4 Aegis version X high level design
2. Regquirements Specification XYZ for Aegis Submodule A 99 %K PastUses m Add to list
Shortdescription from free text desc NSWC Requirements Specification
3. Design Document XYZ for Aegis Submodule B 63 Motyetroted  PAstUses ] Add to list
g ey oo el : Template
4. Design Document X¥Z for Aegis Submodule A 80 Yk Past Uses Mo addtoll
Short description ided from d: free text d iptis ls -
5. Reguirements Specification ABC for LCS Submodule O 102 “r ¥ PastUses f Add to list PEQ IWS SHIPS Web Site
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Pane updates based on user action

User Blogs
p . o Aegis Submodule A requirements
Functional similarity specification issues
¥ usedDurin
7 createdDuf'Ing LCS Submodule Q requirements
m mrelation
Y IsPartOf More User Blogs
v InterfacesWith Frequently Asked Questions
Reference Architecture
relation Aegis Submodule B — do we really need
v isPartOf this?
v interfacesWith
Multiple relations How do | find details about the objective
architecture developed for surface ?
More FAQs
Recommended artifacts: Helpful Links
NAME Retrievals Rating History  Blogs Retrieve
1. Reguiremen ification ¥Y2 for Aegi module B 75 *&a_s_ﬂm Add to list .
Shortdescription provided from free text descrip / PEQ IWS SHIPS Web Site
= st Spacification ABC for | 102 Kk PastUses f  Addtolist
3. Design Document XY2 for Aegis Submodule B 63 worses Pastlses  J Addtol NSWC Requirements Specification
Shortd ded from metadata free text d ) Te lat.
4. Design Document ABC for LCS Submodule & 65 * Past Uses m Add to list Setprdie
Short deccripttion ded from data frea text d ipti ! ;
5. Requirements Specification 123 for $SDS 55 Yk Past Uses , adtolist | Command and Control Best Practices
- proweatren e More Helpful Links

Maval Postgradwate Schoal
Monterey, OA

Acquisition Rescarch Program: Creating Synergy for Informed Change




Retrieval List

ITEMS MARKED FOR RETRIEVAL: RETRIEVE
1. Requirements Spec XYZ for Aegis Submodule B

Version: it Date of Creation: Date

Description: This requirements specification documents the functional
and non-functional requirements for Aegis Submodule B

Artifact Type: Requirements Artifacts: Requirements Specification

See arlifact details Blog about this item Delete

2. Requirements Spec ABC for LCS Submodule G
Version: i Date of Creation: Date

Description: This requirements specification documents the functional
and non-functional requirements for LCS Submodule O

Artifact Type: Requirements Artifacts: Requirements Specification

See arlifact details Blog about this item Delete

3. Source Code for Some functionally similar Submodule
Version: iH Date of Creation: Date
Description: The code for cool Submodule 7 is provided.

Artifact Type: Code Artifacts: Source Code

See arlifact details Blog about this item Delate

RETRIEVE
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Summary

e Ontology-based approach for organizing a
software reuse repository

« Computer aided navigation techniques are
enabled based on relationships in ontologies

 Demonstrated by Use Case scenario
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Questions?

Jean Johnson
Systems Engineering Depit.
Naval Postgraduate School

Imjohnso@nps.edu

(757)574-7563
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