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Abstract Software architecture is increasingly being viewed as a key design in developing
complex software systems, which largely affects the achievement of quality attributes. During the
architecture-based software development, therefore, architectural transformation is needed to achieve
quality attributes. Due to the variety of design alternatives and the poor predictability of the effects
of the transformation, however, it is not easy to apply architectural transformation. Therefore, the
method is needed to support architectural transformation through systematically analyzing the effects
of applying various design alternatives to the architecture.

This paper proposes an approach to support software architecture transformation. Based on
architectural design decisions and the constraints on them included in the architecture, our approach
defines a decision constraint graph representing the dependencies among architectural design decisions.
Through using the decision constraint graph, architectural transformation can be systematically
performed by understanding the effects of applying a transformation. While this work supports more
understanding of applying architectural transformation, it also helps reconstruct a software architecture '
to improve the quality of the software.

Key words @ Software architecture, Software architecture transformation, Decision constraint graph
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House Alarm System?] AZEgo] ol71dx&
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b =0] He oA 984TS 4+1 F EdE ol§
3t 71&dlgch WA 29 391A4%E House Alarm
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el it House Alarm System®] F8 5Ae #33t
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39 5 Logical view: =83 7%

=83 72 5& Azdd g =3 #HLogical
view)oll Al LERE Aojth ¥ 404 He uie} gol
A2"e F8 FA 84EE 458 820 e
‘Sensor'¢t  ‘Alarm’, Y g a4 FsEkeE
‘System Handler's} ‘Cell Handler7t Ak Ze]i 9
&8 a9 E9 B L4v ‘Supervisor and
subordinators’ BA[19]24 = Uk ada 2
d 55 o) 942 FTAHE Al =83 Pl
‘Shared memory’ ~E}[2]e] 725 713E JEebdTh

ol]olx 2¥ 6, 72 House Alarm System?] TA|4
3 Fr1ge BEd 54 A4EFEE vehirl Y3k
4+1 B 299 Process viewE o]&3ty Ueld Aol
ok 94 09 62 Egdos 59 75d A @99
297t A5ae-g ekl Aotk 2g 694 He dt
¢} o), ‘Cell Handler's}e] 7435 & vlF7|3os
FHHY Supervisor'std] 45 FELe F/NFHeE F

House Alarm System

Sensors

£ Detect Mo ts D
CGenerate Alams -
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Phato Cell Sensor

Sound Sensor
Heat Sensor

s

Light Alarm

Sound Alam
Phore Alarm

238 3 Use case view
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AdARAE olFIEAH FRES EFI YERdT. E o
Aol 1 394 1Y 87449 opF|dA EE F& 7]
02 39 F2F & gt oWEA LA FHES
E 200x a9F Helslgeh ¥ 204 vehd nie} 2o,

g &8 A 32 d A1 306D

Aol AAQE & AA AFd dzid s A it
g, 18lz 183 AA AAEC] FEE £ v B/A
2 A3tk «lE W, 24 ¥S ‘Abstraction'#
‘Interconnection’ & 1§ 49 of7|Elx] FHo8REH &
2593, ‘Organization’'S 19 5¢] o}71€lx] EHOZ
FE ZAHAT
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House Alarm System® AZEgo] of7|elxlo] E§H
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AR AokzA adzE AnE Y ofF|dAd IEF
B olrdA HA dAHEY RS dF AFERAE
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(=93 #x)

by L=
2% ue 2% @& (497 2D 47 U ML o)
Abstraction Input/output units and -Periodic units and a Logical view
(=83 FA8%) central units scheduler (Class diagram)
Organization Shared memory -Blackboard with a scheduler |Logical view

(Class diagram)

Interconnection
(472 974U E)

Logical view
(Collaboration diagram)

Supervisor and subordinators -Subject and observers

Tasks Partition

A4 ¥

Process view
(Collaboration diagram)

-Periodic components
and a scheduler

Unit of active classes
identified in the logical view

Parallel Execution

Execution of sensors Nothing Process view

(A1=% 48

(HE A and alarms (Activity diagram)
Events Handling Supervising/ -Operation calls Process view
(o]flE Aa]) broadcasting -Mailboxes/message queues | (Collaboration diagram)
-Shared memory
-Rendezvous
System ‘Activation Concurrent execution of Nothing Process view

Concurrent substates (Activity diagram)

Synchronization

(5713 WAYE)

Process view
(Sequence diagram)

-Periodic execution
(time-slicing)

Monitoring (preemptive)

Tasks-Interaction

(2t F538)

Process view
(Sequence diagram)

Event-based -Call-and-return

communication

(B84 &4 wiA)

Flow-Control Synchronous run of Nothing Process view
(55 Aol) parallel activities (Activity diagram)
Tasks-Deployment Main unit, user panel, Nothing Physical view

and sensor/alarm devices (Deployment diagram)

# 3 & Az

23 Hs

@ AkEA (Unary constraints)

Abstraction

-Sensors and alarms should be identified as active classes

Organization

-Each alarm depends on a collection of sensors

Interconnection

-Sensors and alarms are connected to a Cell Handler, an active class that handles a specific cell
-The Cell Handler is connected to the System Handler, which is an active class that handles
the user communication

Tasks - Partition

~Each task has separate threads of control that can be individually scheduled on separate
processing nodes

Parallel - Execution

- Reading of inputs and potentially generating corresponding outputs take place concurrently

Events-Handling

-Events occurring in system should be processed synchronously and serially

System-Activation

-The activation of the entire system is performed by the successful activation of the tasks

Synchronization

~Concurrent tasks should be synchronized when accessing shared data

Tasks-Interaction

-Communication between the tasks should be possible

Flow Control

~The synchronization of parallel activities should be achieved

Tasks- Deployment

-The components should all been allocated to the main unit
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A& Az 7A (Binary constraints)

Abstraction

Organization

‘The system is logically organized with a set of abstractions

Abstraction

Interconnection

A set of abstractions are the elements interconnected

Abstraction

Tasks Partition

The independent tasks are equal to the active classes identified in the logical
view

Abstraction

System Activation

Concurrent substates in system activation are determined according to a set
of abstractions

Tasks Partition

Parallel Execution

Concurrent tasks run in parallel

Tasks Partition

Synchronization

~Tasks are synchronized in concurrently accessing shared data

Tasks Partition

Tasks Interaction

The independent tasks communicate with each other through specific inter-
action mechanism

I Tasks Partition

Tasks Deployment

The independent tasks are physically deployed and distributed among the
actual computers

[~ .
i Tasks Interaction

Events Handling

The interaction between tasks is performed through handling the events

i
: Parallel Execution

Synchronization

The synchronization between concurrent tasks should be achieved when
accessing shared data

f
| Parallel Execution

Flow Control

Parallel activities should be handled along with the synchronized of those
activities

2 7480 & 479 S olE3E7] 948t House

Alarm System dlAlA] AZE o] olz|elx]d] 2F
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