H36H FETH

OB LB

Computer Science

Vol. 36 No. 7

2009 4E 7 A July 2009

(RRAZEBRBFIBREREEAELRE RIX 430072)!

—FEERHE RS HIETIRE

S BE 2

PRI TT R

BB OB & X B R

(RXAFWTENER KRR 430072)° (ZHAR T VFEREEZ 4 230018)*

B OE EARARMAT—ERRREREARS R R A O, 4ok F 20 R, 3 — Ak
HRBRG TR, BFEFHAROFTERETFLTHLEES RO ERE, R ERKAKRLHNI+XRY,
FERAM L — TR RALHED BN BE IR YE Lo %025, AR XML 84 8 A % 02 S ATAL
#, GREAEHRHOOFONRERABHETT AR, AR ASHBTARRBRT 7k L8, LEARTA
B TR FARS A 0 SR A S ML,

E@IA BEF@RAKREH, FHREN, L EESELE

%S &S TP3ILS IRIRIAE A

Method of Modeling Non-functional Properties in Software Architecture
ZHANG Lin-lin'?  YING Shi'** ZHAO Kai'? WEN Jing! NI You-cong™*
(State Key Lab of Software Engineering, Wuhan University, Wuhan 430072, China)!
(School of Information Science and Engineering, Xinjiang University, Urumqi 830046 ,China)?
(College of Computer Science, Wuhan University, Wuhan 430072, China)?
(Department of Mathematics and Physics, Anhui Institute of Architecture & Industry, Hefei 230018, China)*

Abstract How to address non-functional properties in software system has afflicted various stakeholders for a long
time,and been one of the key points in software engineering fields. Aiming at the early stage of software architecture de-
sign, this paper proposed a new method for modelifig non-functional properties, which employs the principle of multi-di-
mensional separation of concerns(MDSoC) , and proposed a model named “1-+X” for handling. Based on this model,
multiple dimensions of non-functional properties were classified, as well as concerns of non-functional properties for
each dimension. Finally, both non-functional properties dimensions and concerns were specified using XML. Research
works in this paper can be prepared for the aspect-oriented software architecture design, for the concerns of non-func-
tional properties handled can be directly encapsulated using aspectual components. In addition, this method provided
supports for architects,and the outputs of this method can be directly used in the software architecture design related to
the various domains.
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id B4 HaeTRe
A accuracy, availabili recoverability, fault-toleran
1 Reliability acy s ty
ce, robustness
recovery time, response time, shutdown time, start-
2 Performance .
up time, throughput
. auditability, access control, confidentiality, integri-
3 Security L ..
ty, authentication, non-repudiation
4 Efficiency response time, throughput, storage space
S Cost development costs, operational costs
6 Database transaction management, persistence, concurrency
7 Distribution compatibility, heterogeneity, concurrency

adaptability, compatibility, installability, localizabili-

8 Supportability  ty, scalability, portability, testability, modifiability,

reusability
9 Usability accessibility, aesthetics, consistency
the 3rd party components, implementation langua-
Implement

ges, platform support, resource limits, standards-
compliance

10 .
Requirements

Interface

11 L external system, interface formats
Requirements
Physical . .
12 st shape, size and weight of the system
Requirement
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{Dimension id ="3" name="Security")
{Description)

It means assure the whole computer be in safe,

0940

including hardware, software, and information,

(/Description)

(Examples) various encryption and decryption

algorithms, digital signature

(/Examples)

{Concerns)
{Concern id="3. 1" name="auditability" /)
{Concern id="3. 2" name=="access control"/}
{Concern id="3. 3" name="confidentiality" /)
(Concern id="3. 4" name= "integrity"/)
(Concern id="3. 5" name= "authentication" />
(Concern id =" 3. 6" name =" non-repudia-

tion" />

{/Concerns)

{Impacts)
(Dimension id ="1")

(Concern id="1. 1" type="

+"/>
(Concern id="1, 2" type="
+"/
(/Dimension)
(Dimension id="2" type="—"/>
- (Dimension id="4" type="—"/)
(Dimension id="5" type="—"/)
(/Impacts)
(/Dimension)

B2 “Security”#EEHLA
(? xml version="1, 0" encoding="UTF-8"7)
{Concerd id="3. 3" name="Confidentiality")
(Description)
ensuring that infomation is accessible only
to those authorized to have access
(/Description)
{Examples)the confidentiality of emails, user
information, and account information, etc,
{/Examples)
{Subconcerns)
{/Subconcerns)
{Mappings)

(Operation id="3. 3. 1" name ="En-
cryption”
type="aspect"/>

{Operation id="3, 3. 2" name="Decryp-
tion"
type="aspect"/)

{/Mappings)
{/Concern)
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L1 availabilyy  (Comstraintid="1.2. 1" name="Availability
type="aspect"/)

2.2 Response time (CfnStfﬂflﬂl"ld= 3,1.1" name="RspsTm" type
="decision" /)
{Operation id="3, 1. 1" name="Log" type="

3.1 auditability aspect"/)

{Operation id="3, 2. 1" name="AcsCtr" type
="aspect"/)

rE3F

{Operation id="3, 4, 1" name="MD5" type
="aspect"/)

{Operation id="3, 5, 1" name=" DigSign"
type="aspect"/)

{Operation id="3. 6. 1" name =" DigSign"
type="aspect"/)

3.2 Access control
3.3 confidentiality

3.4 integrity

3.5 Authentication

3.6 non-repudiation
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Security ¥4 i 7 N 4EE, 4+ G| 2 authentication, access con-
trol, audit trail, confidentiality, integrity, availability, and non-
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