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Reuse Maturity Framework

Dimension of Initial/Chaos Monitored Coordinated Planned Ingrained

Maturity (1) (2 3 @) 5)

Motivation/Culture Reuse is discouraged | Reuse is noted Reuse is incentivized | Reuse is Reuse is “the way we
indifferently indoctrinated do business”

reinforced, rewarded

Planning for reuse

Nonexistent

Grassroots activity

Targets of
opportunity

Business Imperative

Part of a strategic
plan

Breadth of reuse
Involvement

Individual worker

Work group

Department

Division

Enterprise

Responsibility for
making reuse
happened

Individual worker

Shared initiative

Dedicated individual

Dedicated Group

Corporate Group

Process by which
reuse is leveraged

Development process
chaotic unclear
where reuse comes in

Reuse questions
raised at design
review (after the fact)

Design emphasis
placed on reuse of
off-the-shelf part

Focus on developing
families of products

All software products
genericized for future
reuse

Reuse Inventory
(assets)

Salvage yards (no
apparent structure to

Catalog Identifies
Language-and

Catalog organized
along application-

Catalog includes
generic data

Planned activity to
acquire or develop

collection) platform specific specific lines processing functions missing pieces in
parts catalog
Classification Informal, Multiple independent | Single Scheme, Some domain Formal, complete,
Activity individualized schemes for catalog published analyses performed consistent, timely

classifying parts

periodically

to determine
categories

classification

Source: Managing Software Reuse by Wayne C.Lim

Koltun, P. and A. Hudson, "A Reuse Maturity Model," 4th Annual

Workshop
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' Reuse Maturity Framework - continue

Dimension of
Maturity

Initial/Chaos
(1)

Monitored

(2)

Coordinated

3)

Planned

(4)

Ingrained

()

Technology Support

Personal Tools, if any

Lots of tools, e.g,
configuration
management, but not
specialized to reuse

Classification aids
and synthesis aids

Electronic Library
separate from
development
environment

Automated support
integration with
development system

Metrics

No Metrics on level
of reuse, payoff, or
cost of reuse

Number of lines of
reused code factored
into cost models

Manual tracking of
reuse occurrences of
catalog parts

Analyses performed
to identify expected
payoffs from
developing reusable
parts

All system utilities,
software tools, and
accounting
mechanisms
instrument to track
reuse

Legal, contractual,
accounting
consideration

Inhibitor to getting
started

Internal accounting
scheme for sharing
costs, allocating
benefits

Data rights and
compensation issues
resolved with
customer

Royalty scheme for
all suppliers and
customers

Software treated as
key capital asset

Source: Managing Software Reuse by Wayne C.Lim

Koltun, P. and A. Hudson, "A Reuse Maturity Model," 4th Annual

Workshop
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_evel of Reuse

A
Example y
Value *Change strategic and operational
process/ structure of organization
from *Future markets and products partly
Reuse _ _ determined by capacity to exploit reuse
Domain-oriented
\ 4
*Emphasis on Domain Analysis to
Identify and design assets for reuse
System atic «Collection of coherent assets for
reuse
*Planned, orderly process
*Reuse of assets other than code
Ad Hoc eInfrastructure to support reuse
*Primary directed at code leverage or reuse
*Short-term time horizon
*Focus on Individual effort

Time and Effort

Source: Managing Software Reuse by Wayne C.Lim



What 1s Software Asset Based
Development ?
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» What’s an Asset?

An Asset IS
— a collection of Artifacts

— which provide a solution to a
problem

» for a given context
» with rules for usage
» and variability points

What are Artifacts?
— Work products from the software process

» Requirements, Models,
Source code, Tests,
and so on...

Kinds of assets

— Components, patterns,
web services, frameworks, templates, ...

Source: USPTO & IBM Rational

Clvariability point

Problem

|

Solution

Ll

AA Artifact
Source Cod
Artifact

witth rules for usage

for a context




# What Is Asset-Based Development (ABD)?

e |t Is developing software solutions (re)using
cohesive, documented software artifacts which
provide a solution to a problem for a given
context

e |t IS organizing software development in a
way that leverages previous investments and
Influences the nature of future investments

Source: USPTO & IBM Rational



#  Component Based Development Approach

Federal Enterprise Architecture Reference Model
Software Architecture Development Life Cycle

Understand —

Provision Assemble Implement
apply patterns
Acquire
Subscribe
: Application
Business Component - .
i Modi
Model  Architecture fy /Component Execution Deployment
Assembly
Wrap
Build

Inventory Management

Process Management

Manage

Source: AIC — Component White Paper
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Source: USPTO & IBM Rational

@ Component Based Development Approach - continue

1. Business Process Modeling

2a. Business Process / Solution Architecture Mapping
2.b. Operational Model

3. Application Use - Case Modeling

4. Application Behavioral Modeling

5. Component Specification (platform independent)

Save BIB Java Code Modelmdy

Add UML

Add Java

More Java Actions
Synchronize
Reverse Engineer

2&dd Diagram

Apply Favaorite Pattem .
Apply Recent Pattemn

X 6. Component Design (platform - specific)
: 7. Component Creation (platform -specific)

& T

8. Code Generation
(platform - specific)




Software Reuse Asset-Based Development Framework

Business reference model
Service component reference model

EA Refe rence M 9) d el Technical reference model

Data reference model
Security reference model

Business Solution Architecture Workflow

1. Primary: BA; Assistants: SA E1  Solution Architecture
2. Primary: SA; Assistants: BA

Application Family Architecture Workflow
ﬁ 3-8. Primary: AFA; Assistants: SA &

Core Assets

(scope is cross-application) Application Family Architecture
Application Architecture Workflow

3-8. Primary: AA; Assistants: SA, AFA
. . .,
(optional), Development Team (scope is Application Architecture

b

g AR, Reuse Coordinator

o

application-specific)

Producer, AR,

Core Asset
RC

Application Development Workflow

Asset Certification Workflow

o

6-8. Primary: AD; Assistants: AA, p o
Development Team Application

) -
/) Asset Library Asset Management - -
R
[ Reue Reuse Management

Policies / Procedures / Guidelines




. When defining an architecture artifacts it is often useful
~ to structure the Architecture as shown

Principles Processes
(Availability, Interoperability, Reuse, etc.) (How to Use, Sustain, Apply Governance)

4 N A

Guidance Product

4 N ( i _ _
(Loglcal Operational
Selection

\C/:ioer\l,\';extual Architecture View ;
= Solution Overview Dlagra
Nodes Identlfled

Design guidance

Contextual | “‘Rationale and Selected suite of
views for e advice products and/or
different & Application components
stakeholders ‘5 |7 I implications Selection Criteria

> Advice

. Products
gnsidered

Business
Requirements

Pattern for

Glossary
Acronym and Term Definitions

Source: USPTO & IBM
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Users

¢l

Partner

Government
Partner

U General vices

Administration

[ 1External Services

[——1Common Services
C—lInternal Services

= Initiatives

Ay
4Ry

Access &

Delivery
Channels

Application
Services

~. High-Level View of Business Services for FMBS

Resources

Internet/
Intranet
Browser

Pervasive/
Wireless
Devices

Procurement Services

Payment Services

Purchasing Services

Inquiry Services

Authentication and
Authorization Services

—
N

Directory

Services
v

>

SAP R/3

Applications
N

——

System

Messaging & Collaboration
Services

Reporting Services

Administration Services

Account Payable Services

Account Receivable Services

Billing Services

Monitoring
N~

Customer
Relationship

Management
~_ Y -~

Internal
Enterprise

Systems
~_7" -~

—
u
External
Enterprise

Budget & Revenue Services

Systems
~_7" " "
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= Ihisview depicts the logical run-time topology, which provides a
g’ complete solution architecture that adheres to the composite patterns.

< Client tier ><

Middle tier >< Legacy tier >

System management

( Browser Client

Domain Firewall

Public
Internet HTTP
Server
L HTTP
Y Server
A
D
anet Static
B Content
N / = A
= L
o A Web
iT Services
a N Gateway
Elc
(future) Tt E
Business to D Se\:\’_ecbes
. — — Vi
business Sy
partners
Load
distribution
and proxy
caching

USPTO AISs
Collaborai Coleborati Content Search and —
ollaboration ration .
R D Management Indexing oo Cormedtor
i Gen
Messaging Queue Mgr
Team Room
PALM
E-Phoenix
Web Application Server OACS
Web RAM
Application S
Web Server o OEMS
Application (J2EE container) B 5
SevEr) @ RTIS
o ® | (J2EE dontainer) | 1OP Businocs Ser < LS Q
— usiness Services
v 3 » = EASTMest
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Web Portal Server - - ] >
Presentation server Security o
(]
| JMS Messaging g @
O <
C Personalization Server > ®
- USPTO
JDBC and Databases
DB-specific [ Databape Servers
' client
Directory and
Securty Workflow
a

TCP/IP
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- Example of Run Time Pattern from USPTO to be reused with different
" type of Solution and products.

Client tier >< Middle tier >< Legacy tier
‘ System management
— FBMS DB
Legacy
i Connector
Collaboration Content Search and
Dilidlsase Management Indexing ‘ Queue Mgr
HTTP HTTPS Collaboration SAP R3 DB
T 1 server Instange
T Messaging J § Fl
Team Room o
o
L1 [Thrre L 5 Cco
O[ server o e dh <
A . .
Public ﬁ l B Web Application Server —
Internet . HTTP .| Web Application Server
— Server S| | HML
= B Content c=t$ B ABAP §'§ M
= A = A ZET]
=1 w —
VPN =L 2|k HTTP 3 = Non SAP
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TS| (J2EE Ekontamer) lloP < & =
FTP @ - N < ML >
L - Business Services @ e 3
Server Web Portal Server - : | P ||HTTP| m
Presentation server D Gl o (Ve o
Partner/ Security 8 L
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Load L JDBC and
distribution Credential DB-specific FBMS
and proxy Services client Database
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e s
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DOINET PKI Certificate Database
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Management

Intranet
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/Departmental Components

Feedback & Harvesting

& -
Component Life Cycle

Departmental Component

Application Family Repository

Architecture or
Solution Architecture,
Components and
Technology

\

\

N\
NN

\

— " —
| Departmental Reference Model ~

| omB FEA Guidelines |

Business/Solution/
Application
hitec

Busines/Solution/
Application Architecture

Departmental
Component

| Components Requirements‘

Component
\ Development
Bureaus Component
~ P

~ Workflow
—

T e — —

Repository

Business/Solution/
Application Architecture

—

DIEeEIdINIEll Departmental
(®e]01[o6]3[sali Components

- EA Artifact Centric Views of the ABD workflow
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Department

Component

[Departmental Reference Model |
OMB FEA Guidelines/BRM

Federal \

Components \

| Pattern for e-Business |

Business/Solution Solution Architecture
Architecture

Certified Federal Enterprise Component

Department
Component
Certification

-\

| Departmental Reference Model | | OMB FEA Guidelines/SRM/TRM

Application Family
Architecture

Department Enterprise

N . Component Workflow
=~ — —

Solution Architecture,
Departmental
Components/Technolog:

Application Family
Architecture

7

e
~

—— e — —

Workflow &
Packaging

Reference
Guideline/Policy
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