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Overview

What are component-based systems???
Recent UoA work on component-based
systems:

JViews

Jcomposer & Serendipity-II

Aspect-oriented Component Engineering
SoftArch

Putting it all together...
What does the future hold?
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Software Components

Idea of discrete, “pluggable” software components:

Email £>W0rd Processor
Data: messages ~ V Data: text, pictures
Funcs: send/receive/edit - / Funcs: open, close, edi.t
Events: editing/send/recv L Events: open/close, edit, save
Spell Cheker Data: dictionary
Funcs: check, change, ask user

Events: changed

Isolate functions/non-functional characteristics
Interact via well-defined interfaces/events
Compose to form systems (sometimes end users!)
Domain-specific & reusable...
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Our Use of Components

Multi-user design environments
Groupware & E-commerce Applications
Use components to design & implement...

= Need Component Framework...
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JViews Framework

Architecture for building event-based software
engineering tools (originally, anyway...)
Abstractions:

uses extended JavaBeans component model

multiple view support

repository, distribution support

multi-user support

extensible user interfaces

limited tool integration support

many reusable components from framework
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JViews Architecture Example

JViews structure
of Ser-II tool

Comps for
repository
(model); views;
collaboration;
persistency; tool
integration etc

relationship

—>
link

L

event propagation
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Tool Support

Building with Jviews hard -
need some tools to help...

=Jcomposer & BuildByWire - metaCASE
Tools

= Serendipity-II - Process Support Tool

Otago CS/IS Presentation, Feb 2001 7




JComposer/BuildByWire
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Process

Process
multip
multip
event

Process

Serendipity-il

modeling & enactment environment
modeling:

e, visual views (overlapping & hierarchical)
e user editing support

Drocessing visual language
enactment:

decentralised enactment engine; view highlights
decentralised to-do lists, task automation (“agents”)
tool integration
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Ser-1l: Example of

ESimple Software Process #1 = i=1E3 |
File Edt WYiew Changes Owning Stage Collaboration

Fj Remember enactments
Added collaborator john(action) at: johngvp.cs.waikato.ac.nz port File Edit View  Changes  Owning Stage  Collaboration

Use

=10 x]

ne -
1. plan changes
Jjohnm
n |
rchanges

}

review erors

e L}
2 design change:
»
it
L |}

e view changes
L e uiew change.
®

ne L Sh - 1 — —n
" ; 2} Changes for: Simple Software Process #1 [ EI
. 56. SetStringValue Shitext to 5h
57. SetStringValue Sb:parentName to OR
58. Macro change: Add Event Glue
59. SetStringValue errors:nameText to errars
60. Macro change: Add Event Glue E%Enacted Stages HEE
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Collaborative Work...
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Other applications...

#7 Qantas Airways Limited - Netscape

= File Edit ‘View Go Communicator Help
| Egltenaly =1o] x| ¢ Bockmarks A Netsite: ttp: //wviw. gantas. com.au/ =] @7 What's Related m
_ File Tree < S R S R I | SR SR U ||
® [ Root Back Foward Reload Home Search  Netscape Images Print Security Stop
| Sydney to Melbourne Electionic Tele 3 Crickinfo (5] Infosesk 21Java1.1.1 Core EI‘JEU AP Pac - 4
Qantas Daily Schedules Display
| ider, Melbourne
: . Melbourne to Adelaid Adelaide - Perth 1000 hrs Thursday 26 November 1998
| Flight Departure Arrival Aircraft Nu:;ber
Number City Time” City Time Type Stops
ﬂ 4 561 Adelaide 0820 Perth 0905 733 0
Itenary for: F 499 Adelaide 1340 Petth 1425 734 0
|J0hn Grundy 299 Adelaide 1840 Perth 2055 141 1
QF 899 OPERATED BY AIRLINK
BEV 2 collaborative chat (O] <] |_ _
=B\ john
as flight | johin: YWhere should we go to next? ok
“mf':’s“l mark: How about Perth?
¢ Depa john: Ok - I'l add that. On the 26th | think » =
=== ljohn: Which flight? Can you look that up for me? e Y

john: I'd like morning
mark: QF 466, lea
john: Great!

=map monitor=: ltenary updated

ometime, nottoo early
f

Melbourne at 3:30am

1< »
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Specification in Serendipity-Ill
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Component Development

Developing Components Hard:
Requirements—Design — Code — Deployment

=Aspect-Oriented Component
Engineering
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Aspect-oriented Component
Engineering Methodology...

Systemic perspectives on
component func/non-func regs

Capture data, func, non- [ 7

functional information
Idea of provided & required | [==1
aSpeCtS T T -

Often overlap
Various kinds of aspects...
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Example: JViews Event History

Event History Component

Component event count:integer
title:string

Properties. .. .

Methods. .. displayEvents()

Events. .. addEvent(Event)
removeEvent(integer)
saveEvents(Stream)

"""""""" H loadEvents(Stream)
Related Aspects subscribeToEvent(Comp)

+ provided aspect

1
1
1
' actionEvent(Event)
1
- required aspect i
1

addEvent(integer,Event)
_________________ removeEvent(integer,Event)

- changeTitle(String)
“~~~._, Provides/uses -
aspect LT S —
=== mmmmmmmmmmmm e 4 | gmmmmmmmm - AT :_EJ_II_B__:['“_\{/“k_z_“
Persistency Aspects olaborative Wort Aspec

Usgr Interface Aspects ' i ! ot
+view i : ! ata reten/store runction

+ save and load functions . .
.- .+ event hrnaderactino/actin
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Implementation of Aspects

Extended our JViews framework to support
implementation of components using aspects

Use to guide component interface & links

Codify in component implementation for run-time
use by users/other components
knowledge about component facilities available to users

aspect codification provides set of functions to examine
aspects, set of patterns for component reconfiguration
etc.
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Tool Support: J

composer+;
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Architectural Support

Lacked Good Software Architecture Support
=SoftArch Tool

Need to put tools together...
=Integration using Jviews software bus
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SoftArch Example

&4 CIG Basic Architecture
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A Distributed Component
Engineering Environment...

Serendipity-I11:
e processes/agents
SoftArch:
« High-level
component groupings
JComposer:
 CASE/impl.
JVisualise:
* debugging
« Component Library:
* reuse
Others (DB, RCS, Forte)

2

9

g
}

£

i

>

°
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Summary

Component-based architectures:
work well for SEEs
Jviews->Jcomposer->A0CE->SoftArch->??

Future Work:
Heterogeneous component systems?
Improved architecture/component abstractions
Many areas of tool enhancement

Further exploit agents, aspects, repositories,
distribution, open systems platforms, ...
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