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Architecture Knowledge Management Issues

* Unavailability of architecture design
knowledge
- System evolution becomes hard
- Difficult to identify design errors
* Use of COTS without fully understanding the
assumptions
* Situation is worst in case of FLOSS
components
* Lack of support in terms of practices and tools
- What types of architecture knowledge are useful?
- How to store and manage the knowledge?
- Make knowledge capture cost-effective
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Capturing architecture knowledge ] HESEARCH CENTRE

* An architecture embodies crucial design decisions
- Rarely captured in architecture docs (if they exist!)
* [f rationale behind design decisions is lost:
- System evolution becomes hard
- Difficult to identify design errors
We did a survey:

* 80% can’t understand designs without adequate docs
* 73% forget why they designed something!

- Impediments to capturing design info:
* 61% have no time/budget/tools

* And built an architecture knowledge management tool - BRedB
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Tool for Managing Architecture Knowledge

* PAKME: A Process-based Software Architecture
Knowledge Management Infrastructure
- A model of architecture knowledge management

- Templates for capturing and structuring architecture
knowledge

- Repository of architectural knowledge and experiences
- Resource for software architects

- Source of adaptive software architecture processes

- Support for owning technical and process knowledge
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A partial model of Architecture Knowledge
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Component View of PAKME Architecture
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GUI for Start Using BRedB ) fessRe e
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Support for Architecture Design
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» Support for case-based reasoning by human expert

* Repository of reusable architectural artifacts

» Capture/access rationale for design decisions

» Catalogue of architecture and design patterns/tactics

Search architectural artifacts and knowledge
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Capturing and Reusing Cases of Design Decisions
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Design Decision Captured as a Case

nternet Explorer

View Design Option - Datal rver - Micros

WView Desi; tion Rationale
Architecture e . Project
D. i P ct N =
b s escription roje ame e
Architecture High Server Require fast response times from the :
DectEIon Performance server. [more...] DBCS Eroject Iescarch

This design. "Database Server", was inspired by the following Design Options:
[Find more Inspiration ]

Description
A Secondary Server is installed onto the system to help share the
workload Not only wil this help improve the efficiency. but if the
primary server failed. then the secondary server can continue the
service.
Introduce an extra server as backup. The extra server will be
connected into the system but will only run when the primary
server has failed. Hence users would not feel a lost in
service.

Design Option
In=paration Sedondary Server System

more. ..

Backup Server System

more. ..

This design. "Database Server”, inspired the following Design Options:

Inspired other

Design Option Description

Design Options

Multiple Server System

Introduce different servers to provide different services for the
client. Hence would greatly reduce the workload the current

more. .

servers.

|Modify |Modify current Design Option
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Searching Design Decision Cases

2 hipergate :: Attach Design Option icrosoft Internet Explorer provided by Desktop Services

i Design Option Search and Listing for Web Tier

Search Criteria:

Keywords to Search for: [Perfarmance | Application Type:

or: ‘sca\abmw | Project Domain: ‘ Enterprise JavaBeans System b
! or: [Through put | Design Optionis: [ Used | [ Considered
L Display Result Sort by: | Application Type Domain - arch

All Design Options (unsorted)
Unused Design Options (only)
FPercentage Match

The following Design Opt ecision

It

i . Mumber of occurrences used in Architecture Decisions . ‘ . Delete -
}DES'Q“ Optien Show Selected Application Type Domain {only) ption ‘I"SF"B New Option e
et

3

List all Design Options OR Add New Design Options e

*Delete function will only remove the Design Option from the considered list, not from knowledge database.
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Using a Design Decision Case

\Introdhace a dedicated serveras a

Design Option Search and Listing for " database service provider. This |
Databass Server  reduces the worldoads on other 1 [BCS Project rescarch (100 % Mods:| O
Search Criteria systems 2ad offers @ cenalized
\database. [more...|
Keywords 10 Seeschfor: | Have a dedicated Applcation Server i
OR |application S {te provide application servicc tothe. | 5 g ene 100 % M
e PRI SEOT clieats. Heace reduces the workload s i f Moy &
t other perts of the system. [more.. |
TDoieptay Resuits and Sort by [ Al Cesign Og Introduce diffecect servers to provide |
(different services for the clisnt Hence 0 Neme heme 100 % ModFy| O

wonld preatty reduce the workload |
e current servers.[mors. | |

The following Design Options are curre

TNumber of Results foand from search: 15

] M

Design Option Hama
Multiple Backup
Single Backup

d that ubibizes bath the Chent amd Server to backup certain parts of the

Sk B Bt e sk, Florie, i duka s dhbeid b e bocibions. e ] ooaly
e Have a dedicated AppBeation Serven 10 rovide spphication service o the chnts. Hence

techuces the warkload tn etber parts of the system. [more Dodify

Lies all Dieian Opsions.
Add Mew Decian Options
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Template for Capturing and Representing Patterns

hipergate ew Pattern - Business Delegate - Microsoft Internet Explorer provid

View Pattern

[Name [Business Delegate

|Type Design pattern

This pattern reduces coupling between tiers and provides an entry point for
accessing the services that are prowided by ancther tier. It may also prowide results
caching for commeon requests to improve performance. It typically uses a Service
Locator to locate a service |

Description

In a distributed system, clients may be exposed to the complezty of dealing with
Context
the distributed components that prowvide services.

|Presentation-tier components interact directly with business services, which
Problem |exposes the implementation details of the services to the clients. Such a direct
linteraction malces the clients wulnerable to any changes in the business services

TTse Business Delegate to reduce coupling between presentation-tier clients and

Solution business services. The Business Delegate hides the underlying implementation
details of the business service.

[Parent e Paresn: Avaiiable

|[Forces [1) Business Service

Tactics |13 Delegate Promsy 2) Delegate Adapter
| Pasitivelys

Affected 1) Performance

Amributes Negazivels
1) Complesity 2) Introduce new layer

1 EBD-26 2) BED-22 N

General
Scenario

s gei 1) E-C ce




Support for Architecture Documentation

Templates for documenting design decisions

Store architectural models and documents
Support for standards such as IEEE 1471-2000
Represent architectural decisions using views
Attach process knowledge to architectural artifacts

View Architecture Decision | =

[Mame

|Business C'omponent Tier

T
[Concrete
i |Scenario

|Changes to the platform oceur

|Quality Factor

Il difiability

|Description

- o®

The business components constitute the core business logic for the application. The business
cempeonents are realized by Enterprise JavaBeans, the software component model
|supported by JT2ZEE

|
[Comment
|

Thiz frees the application progratumer from cluttering the business logic with code to handle
systemn and environmental issues

|Architecture
|Description

|Funchons.-‘processes are divided between clients and server

' |Contractor LTICTA
'I: |Compliant |Complied
|Ranking |5
EDBCis.i_?" od !JAVA Enterprize Design

il Architecture

Present Rationale

[Date Time |Decision Name |View Rationale

|2006-12-24 13:23:55 |4V A Enterprise Design |[detail .1

|
|
Deci:
I
|

a8 iDesign History

Past Rationales

|Date  Time |Decision Name |Wiew Rationale |




Modifying an Architecture Decisions

nce with the High Level hitecture (HLA)

Name [Compliance with the High Level -
Concrete Scenario Reconfigure Wargame 2000
Quality Factor REeconfigurability

The HLAwas developed under the leadsrship of the Defense
Modeling and Simulation Office (DMS0) to support reuse and
interoperability across the large numbers of diferent types of
Description |SIMUlStions developed and maintained by the DoD.

HLA compliance in Wargame 2000 is achieved via an HLA gateway ta [~
Comment iNterface with other systerms that are HLA compliant

Architecture Description | Functions/processes are divided between clients and server. |~ | S
Contractor [ NICTA ~ | Q&
Compliant | Complied ~
Ranking No raxiing extered
Chosen Design Option Provide a virtual gaming site

Select Design Option | Provide a virtual gaming site |~ |
Attach Design Option View/Atrach IMore Design Options
Attached DoCUMENtS  (Flease =dd document=.] ¥ Add Documents

Architecture Relationship (Flease add relstionships.) 5% Add Architecture Relationships

Keyword (Flassa sdd keyworas.) S Add Keywords

Modifying a Pattern

hipergate :: Edit Pattern - M
Edit Pattern

rosoft Internet Explorer

Mame [value Object | =

Type | Design pattern ~ | N+ Coreate Pasfern Type if none)

This pattern provides besttechnigques and strategies to exchange data

b

across tiers. It attermpts to reduce the network owerhead by minimizing
Description [the number of network calls to get data from the business tier. =
=]
Application clients need to exchange data with components residing on (=
multiple tiers. Usually data is exchanged with enterprise beans
Context Y

B

A client object has to make multiple calls to a business object's method
to obtain all the atiribute values. Calls are usually remote, which causes
Problem |network overhead and degraded performance gl

ojn

Use avalue okjectto encapsulate the business data, which can be sent
to and obtained from enterprise bean in a sindle call. The value object is
constructed, populated, and passed to the clients by the bean e

aj

d of | ~| <=

Forces [Flaase add factors affecting the problem and solution.) 5% Add Forces

Aorailable Tactics (Flassa add tactios which Sra ussd to | mElamant tha solution.) S Add Tactics
Affected ASR 3% add Positively Affected 9% Add Neoatively Affscted

General Scenario (Flease add supported genaral scanarios.] S Add Supported General Scenario

Usage Examples (Pleass add examples of usage to solve the problem.] S Add Usage Exarmple

Kewwords reicaze oo keacenec= 1 5% _add Kenwords
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Support for Architecture Evaluation ] RESEARCH CENTRE

* Repository of general scenario to support QAWs

* Capture rationale and contextual information
surrounding design decisions

» Search and view rationale for previous design decisions
* Documenting findings of evaluating design decisions

» Categorize findings in suitable risk themes

* Generate evaluation reports for the management
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General Scenario Captured in BRedB .
General Seenarle Listing
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Propozad Ganaral Scenarics
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Utility Tree of Concrete Scenarios

hipergate :: View
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File Edit View Go Bookmarks Tools Help View Concrete Scenario
@ - E:} - % @ ‘D http://localhost: 8080 fcollabor ation,
HOTE  SETeCT FIOJecT  SETECT ATTETAcT  ReporT Name Internode message transfer
Home [iliEy Tree Result Tree  Architecture Decision | |[Description (Intemode message transfer completes < 1 second
Utility Tree for BCS Project ?ualny Respensel[amecisecond)
actor
Utility Tree Complexity

& Performance Level High
[ Response [time<1 second] Dle g

= Internode message transfer completes < 1 second [High] [Medium]
= Ballistics kernal computation completes < 1 second [High],[High]
[ Modifiability
Change web [ui < 2 wks]
New message [data type < 1 wk]
B New message [format <1 month]
u Change from JVM to EJVM requires < 1 person-month [Medinm] [High]
B Availability
Survive single network faihure
E Hardware failwe [< 5 mintues]
= Updon failure of Commander node new COmmander node is operational within 5 minutes [High],[Low(Default)]

v

Viewing Details about a Concrete Scenario

2 hipergate iew Concrete Scenario - Microseft Internet Exploren

View Concrete Scenario =S}

Name Fun simulations with debug enabled.
Description Fun simulations with debug enabled.
Cuality Factor Iifeet real-time requirements
Complexity Level |Low(Default)

Importance Loow (D efault)

Context

Stimulus

Response

Source of Stimulus

Date Proposed Tue 12 Dec 2006 1642
Status Proposed
User Administrator

General Scenario

Analysis Model

Classi TInclassifie d(Default)

References

Do cumente Mame Created By
1 EnterpriseJavaP eans. pdf A dministrator

Tactics 1) Taz View Il Strate

Findings N Finding Assaciated
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Documenting and Viewing Findings

Mew Finding

Concrate Scenario B2
Buchitecture Necision AECS
Chosen Design Oplion B

Deseription

Ramkina [0 sarkng emerad |

Edit Finding

Concrete Scenario BC'S
Architecture Decision ABCS
Design Option Chosen B

Wisw Finding Complied | Mot Complied ~

morede Scenario
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BRedB Case Study

* Australian Defense Science Technology Organization
(DSTO)
- Avionics architecture assessment
- Long lived, high cost projects

* BRedB used for avionic architecture evaluation

- Quality attributes
- Evaluation framework
- Risk management

lero EEE s
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BRedB Supported Architecture Evaluation Process HESEARCH CENTRE

BRedB \

—> Scenarios Design Tactics
T Patterns

Analytical Model /
Reasoning
Framework

Problem
Description
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Initial Findings

¢ BRedB added considerable rigour to the DSTO evaluation process
- Repository of expert knowledge in general scenarios
- Archive of past project experience valuable over time

- effective mechanism to organise and query large amounts of architecture
knowledge

e BRedB should be useful if you:
- are outsourcing/off-shoring/purchasing your systems?

- have superhero architects prone to sudden departure or large pay
increase demands

* More studies and R&D needed
- We're keen to work with interested partners ...

| Available Tectakg=
o
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Conclusion and Future work A

» Software architecting is receiving significant attention -
several methodologies proposed and promoted but little
attention on managing architectural knowledge

* Limited reusability of architectural artefacts.

* We have identified/developed techniques to provide
knowledge management support for architecting
* PAKME - Supports the knowledge management tasks

* Future work includes:
- Contextual search for retrieving task-related information
- Converting PAKME into Eclipse plug-in
- Assessing the value of PAKME through more industrial trials
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Thank You
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