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Abstract

Quality is critical to the success of information system (IS) functionalities.
Functional system requirements are specific and explicit, yet the associated quality
concerns are often latent, and the acquisition and implementation of quality
considerations into system functions is knowledge-intensive. In this regard, this paper
develops a quality implementation ontology model and implements a Web-based
system, OWQFunc, for online recommendation of quality functional deployment for
Web IS. The system has three features. First, it develops a quality implementation
ontology model, with its concepts established based on major literature. Second, it
elaborates a rule-based inference engine for obtaining implicit knowledge of quality
implementation for corresponding functional IS requirements. Third, it models
Webpage behaviors, which aid in the inference process from ontological concepts to
implementation recommendations. To demonstrate the proposed work, this paper uses a
real company case in which the proposed work is implemented and validated, and
discusses the usability and benefits of the system brining to the company.
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TR R4 AMARS > T EAANRET A5 40 RGHRID - AT Z ¥ F—
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AR Tk E 2% 23k (InputRec) ~ F5F BB 2 S P23k

- {7 a | #iE L P A 3¢ (OperationsSupport ) ~ F %= ' 54 3¢ (MgtSupport) }
< {®R & % |$§r* (Input) ~ #HF & g 2 ( DataProcessing ) ~ &'} (Output) }

« { & JH i~ &= Ji (InfoQual ) ~ & 5 % Jf ( SystemQual ) ~ PR 5 B
(ServiceQual) }

(DataProcRec) ~ $a1 2_ &% 7 § 12 2k (OutputRec) }

Hoe o dprg 2 Trgk ) AL fk 4 %J5 O’Brien B Marakas (2005) »
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E ﬁﬂﬁv‘pm%’mﬁﬁj“pm%ﬁ%“ﬂﬁ%i~ww Iﬂﬁ%
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X iR if‘ﬁ]‘nﬂ@ﬁé}ﬁﬁ IS 4 Fﬁﬁvﬁn o R AR IR e T A A D A o
2 2 Bt (Asserted property ) #7342 #5/% 1% (Inferred property ) (McGuinness & Van
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CIELE O Vel %ﬁlﬁﬁ%%‘&@ﬁ RSy entgt de B 0 A JAS A fgmﬁﬁ%
WAL g A E Bl A 2 2 BT EHBE N K
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bilityRec DProcess| - Output
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ityRec seTimeR bilityRec

HEES TR N el

ez @ A0 R e o it ene A A # st (Function )~ & i & (QualScale ) ~
% T 5 4 (WebpageBehavior) #7& i § %12 3k (QualRecommendation ) o & Jf &
-4 e kR (SystemQual )~ PRFF & JB (ServiceQual ) ~ InformationQual (g~
7 ,1?‘: }ﬁf )E = HmE 2wl wmB Y 4 4T 12 (Adaptability )~ & * 2 (Usability )
o WANRE ABenBy koo AR TR T A 0 A S PN G
(DataProcRec) fa> (InpuitRec) ~ §&y (OutputRec) Z#H m 5 - m & e &%
FIREE 5 408 R2 A K ¢ h]de Output_ResponsivenessRec ~ InputEmpathyRec
FE ooobde HAARH SRR Fh22d Bhire SRR M F N i
(OutputRec ) » £ Fe /Bt 4 tdes st da T R 3 Eﬁ W e Tz F,i—ﬂ“
OutputEmpathyRec o = #]4e @ = & ¥ B3 (Response time) % )i s & e13 LA
B D e iR A %FLI_‘; R B RS (DProcess_ResponseTimeRec) o

7oA ELAR A 2 L’F# C AR GRSV Z A g 222 0 R
¥ 2 52 *’551‘% o BPERR AR A2 TR P > A AR B o g
g3

EEE T PR L SR e RN AR A s SUL
VR R PRI e 2h R R ETIS RS R R R AR Fgﬁ? ﬁ;? W o Bldet AR g v o WA
REAHDEII LR S o TH R B A LR Sk
E @ # % 3 = (#]de Mouse event, Keyboard event, Action event ¥ ¥ );" #-F g2 |

RIE LS R e R R T R SR SR
21 L& A § R (Presentation ) - 4R rggg S e EOR 3 s BRI 0 R0
SRS 3/ Vil ??{’?‘:ﬁ@ =1 °7€{\? At L g AR S ﬁ‘;@)v;&lﬁﬂ
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P A F )0 B PEIa At AR PRRE S AR T 54 o Pl il A A
ﬁ%ﬁéﬁ>égﬁﬁ~%@a’ﬁﬁaﬂﬁﬁm%m4*w£’ﬂﬁwﬁh
PR Lo @ S BB R T 7 AFIA S SR L 2RI tdet
LR =l GRS (e :F];]V‘LJ E«'ﬁ B e A ASE H A KRR %’"H#Eﬁﬁ o F| g0 S
PERSE NREL GAEEARRT e RGN PO SRE S LELHR
G - HBE RS RT FAETHRS R Tl o ik %
xﬁlggbgﬁf& GRE S B A P ST E S FRFE R

SR RIES

AAER F AT ARG AT R RIS B ﬁiiﬁi‘l#ﬁﬁﬁ? Bl m =4 o
HE R MR E o BT PFIRRAG L - R R e Giigi2 de (Madeche
2001; Wand & Weber 2002; Lee et al. 2006 ) 4~ # B e & » B % = §F R 24
:';%T:; » ]4e RuleML ~ SWRL ~ Metalog & ISO Prolog ¥ - 2 ¢ > SWRL 4 4 #}3%
R T A 3 ﬁ st_ (Horrocks et al. 2005) » F* ## 3 &74|* SWRL % % %
,%%Ealmaéz °
Mesh d ANA L S g2 §oaTiE o2 R oY ;};t,r,h’mff‘a EL“E;‘,”]; = i‘!l—Jﬁ 8 A e
T ARE AR T EF IR P g 4 o k2 AR g4 R
AEET R PR 2 H R M R A F B AR RRT L RHS PRAAURT
BRANE AP RHE ARG o F AR SPERT L FANHRE AR 2
R E TR FAFRASA RS RET GG o F Lk 2 ZRRRT
K;]drp_ ;}@ﬁab/{&gﬁmfgp =1 éi a~z\1, ’ T E %,Lﬁ?j LL. #@;,4 ‘sL, Er "Pévﬁi =
HoXuw o &ZmA%&%Kf%Eﬁﬁtafﬁ&pm%gm»*’jﬁﬁﬁ
RS ARSI RT T L AZ S ARA R RT T AL Sprw
FHEERT AR RS R o b AE R EA SEHRT S 2%
R T2l AP A BRSPS e A U AL R S B2
Fo e foendiie R R ORS ) AR 2SR TRl AR 2 BES -

#2140 SWRL 4453455 5 enfiesdh 1)
Ar TRt ET R B3R

RLI OperationFunction (?x) * FuncFeature Input (?x, ?y) — FuncAllFeature
(7, ?y)

RLD OperationFunction (?x) * FuncFeature Processing (?x, ?y) —
FuncAllFeature (?x, ?y)
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RL3

OperationFunction (?x) * FuncFeature Output (?x, ?y) —FuncAllFeature
(?x, 7y)

B: ot E GAE R RYaHE AP R E F

OperationFunction (?x) “FuncFeature Input (?x, ?y) “Input_on_Assurance

RL4 (?y, 7z) “Assurance_InputRec (?z, 7a) — Func_InputAssuranceRec (?x, ?a)

RLS OperationFunction (?x) “FuncFeature Input (?x, ?y) “Input_on Empathy
(?y, ?7z) “"Empathy_InputRec (?z, ?a) — Func InputEmpathyRec (7x, ?a)
OperationFunction (?x) “FuncFeature Input (?x, ?y)

RL6 |“Input on_Responsiveness (?y, 7z) “Responsiveness_InputRec (?z, 7a) —

Func_InputResponsivenessRec (7x, ?a)

RL7

OperationFunction (?x) “FuncFeature Processing (?x, ?y)
ADataProc_on_Adaptability (?y, ?z) “Adaptability DataProcRec (?z, 7a) —
Func ProcAdaptabilityRec (?x, ?a)

RL8

OperationFunction (?x) “FuncFeature Processing (?x, ?y)
“DataProc_on_Auvailability (?y, ?z) “Availablity DataProcRec (?z, ?a) —
Func ProcAvailabilityRec (?x, ?a)

RL9

OperationFunction (?x) “FuncFeature Processing (?x, ?y)
ADataProc_on_Reliability (?y, ?z) “Reliability DataProc (?z, ?7a) —
Func ProcReliabilityRec (?x, ?a)

RL10

OperationFunction (?x) “FuncFeature Processing (?x, ?y)
“DataProc_on_Response_time (?y, ?z) “ResponseTime DataPrc (?z, 7a) —
Func_ProcResponseTimeRec (?x, ?a)

RL11

OperationFunction (?x) “FuncFeature Processing (?x, ?y)
ADataProc_on_Usability (?y, ?z) “Usability DataProc (?z, ?7a) —
Func ProcUsabilityRec (?x, ?a)

RL12

OperationFunction (?x) “FuncFeature Output (?x, ?y)
AOutput_on_Assurance (?y, ?z) “Assurance OutputRec (?z, 7a) —
Func_OutputAssuranceRec (7x, ?a)

RL13

OperationFunction (?x) “FuncFeature Output (7x, ?y)
AOutput_on_Completeness (?y, ?z) “Completeness_OutputRec (?z, ?7a) —
Func_ OutputCompletenessRec (?x, ?a)

RL14

OperationFunction (?x) “FuncFeature Output (?x, ?y)
~Output_on_Ease of understanding (?y, ?z)
~EaseOfUnderstanding_OutputRec (?z, 7a) —

Func OutputEaseOfUnderstandingRec (?x, 7a)
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SWRL i B eniftt 4742 5 e f? OWL 4B B Gl 2> Uiz 7 - &
Jool 3 2 v e RLO % ] o k3B R chiE gk BPIE F o # B RL9 A
OperationFunction (?x) 45 » T2 Func ProcReliabilityRec (?x, ?a) %% & » 2
RALA P L EB IR0 AR G AR R AT RGOSR TR -
Bk EARE T GBS BRI PG 0 S PR YR et VI R bR
SEE A P — ) AR R R B e Pl o A PRIERESAE R gé bid
A Bt 4 0 X R R FARPE R O g e RS A B S
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E % ACID # 2 » 2 ACID &3¢ 1§ #]¢ % Write-ahead logging # /% ° F| 3 » % 4k
T AT RN L G R 0 S PR T hEa A R
P B AETA GE o v P ARE R SWRL 4554 & ki e I OperationFunction( i 4& & 2:)
AFuncFeature Processing ( 4% 2%, % A i) ~DataProc_on_Reliability ( %
FAGF G fa, R % ACID # 12 ) “Reliability_DataProc ( ‘£ & ACID # 42,
Write-ahead logging ) — Func_ProcReliabilityRec ( & & % 2z, Write-ahead logging ) °
HiBAe e SWRL HR] » E A EF 0 ) Bl PR R G ENA R % T
2 SWRL # & A2 OWL % # & % Ao > F* SWRL # B 57 OWL 4 8 54
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B 4 % OWQFunc 7,% 33 T3 42§ o %23 '7}32’1135{??3 ez § 21 > OWQFunc
S REEEF VenR » W IR RO AR B A R R PRI B 2 382 (RFP)
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a‘a‘g*}*’"&a ‘é:’ MEA L 7 S AR mﬁk*#f om B 5 & FenpbikaR g A A
FRAHE - Y R R AAE Ja&.g BPRTIHN SMAEZ B

R A Ia*?ﬁ o[ 5+ ?}EA%E”’;\-JV "4 i%éﬂEase-of-Understandlng WA F R
2o 5T R A P 5B Protégé i — # 2 & B iL e4E 5 (Domain ) BT 18 X (Range)
& AREIE Y 0 Domain % Bl 5k G A da R M 0 B Y 0B aE 2 s
5% 8 Rl i 2 ik o Range R % it e S A 212 R efengis]
EREE SR IR BELE BT AN B (Noy & McGuinness 2001 ) # SR 2 i
1 b B enAE BET B 0 'E B AR g 2o A BEANProtégé v oenf A 4EAE o

[y S m‘a;ﬁi?i A BE A ;}]«g%;z s N A RS E éxp‘? o (aw@ 2 chy L ¥
B%) o del] 60 & Protégé e MlGIERF Y o kA 22 chA A B
FEE AR P21 T éi%éﬁ PHER B RER o AN B F A B
B 5o fediri B0 i B o W 6 4 ARE RSN 5 F e A
AL 2 2 PHeiz A > SPHN LY TisgaE-% X RRERB, (»
¥ = Ask For Broken Streetlamp Repair ‘.%L%) ZARF X HBEERE 5
st R Nl RN | S L G- B SRS A R I G
BAFR A i R R R A RS ﬁf‘%— NFR U % xé P ARk
YLE RS — T AR W2 AR T e R R A

4 e-GovQuality Protegeall fa
le E Puect QWL Ressonng Code Took Window Colaborston
DoE BB g @Y [plecoully ol P P ROF SillcHii|
Fie  Edt g Code Tools Wndow Collaboration Help
® Metadata(Ontology1299319287 ow) | NoE +B@ ma ¢ HEE <> <€pmtégé
For Project: & 6-GovQuality @ Metadata(Ontology1299319287.owl) |  OWLClasses \ = Properties | # Indiiduals y Forms | / Jess y ~ SWRL Rules y © Jambalaya |
Asserted Hierarchy PROPERTY BROWSER ROPERTY EDITOR fo 0 b 0 |
p—— For Project: @ e-GovQuality For Property: | hitp://www.owl-ontologies.com/Ontology1299319287.owl#F uncFeature_Output
® Function . :
Object | Datatype | Annotation | Al  IC ] 5
ManagementFunction [ Object | 3 | [ aa] CHel O () Annotations
® OperationFunction m Object properties oy Property Value Lang ‘
v ® QuaiityScele m Func_InputResponsivenessRec = rdfs:comment =
v ® InformationQual ™ Func_OutputAssuranceRec
® Completeness ™ Func_OutputCompletenessRec
® Ease_of_understanding ™ Func_OutputEaseOfUnderstandingRec
® Personalization ™ Func_OutputEmpathyRec
® Relevance ™ Func_OutputPersonalizationRec i
® Security = Func_OulpuiRelevanceRec
v ® SenviceQual = Func_OutputResponsivenessRec N -
Domain LI @ @ Range U deea
® Assurance = Func_OutputSecurityRec e vmm— o ot
~ ® OperationFunction ® Outpt
Empathy ®Func_ProcAdaptabiltyRec B
® Responsiveness m Func_ProcAvailabilityRec [ InverseFunctional
v @ SystemGual ™ Func_ProcReliabilityRec O Symmetric
® Adaptability m Func_ProcResponseTimeRec [ Transitive
© Availabiity = Func_ProcUsabilityRec
e = FuncAlFeature .
© Response_time Inverse
_ nesponse ™ FuncFeature_nput Y
© Usability
‘ 1cFeature_Output
= FuncFeature_Processing =
e
Super Properties melle 8 &

B 5 %A Protégé %¥E * #h4r A& (Class/Subclass) B7 12 (Property )
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4 e-GovQuality Protégé 34 QLab\E Zont \Qualit ‘DWL/_ x B ‘ = f

Fle Edt Proct OWL Reasoning Code Tools Window Colaborafon Help
NEE 4 BE ma d4 an q/:mrégé

| @ Wetadata(Ontology1209319267.w) | © OWLClasses | m Propeties | 4 Induiduals | = Forms | + SWRL Ruls | © Jambalaya *

CLASS BROWSER INSTANCE BROWSER INDIVIDUAL EDITOR for Ask_For_Broken_Streetlamp_Repairing (instance of Function)

For Project: ® e-GovQuality _LFor Class: @ Function For Individual: http://www owl-ontologies. com/Ontology 1299319287 owi#Ask_For_Broken_Streetlamp_Repairing
Class Hierarchy /| | Asserted | Inferred ‘ ‘ ‘ | ‘i
|
owl Thing Asserted Instances ~ ¢ @ X ¢
b Func_InputResponsiver & 4, €. Func_OutputResponsiv ¢ &, . FuncAllFeature (RS

® Function (17}

# Actiity_and_Announcement Qus™
» O QualityScale # Ask_For_Broken_Streetiamp_Rej

> © QualRecommendation ® Audio_and_Video_Files_Downloal

g Aéyr\a:Ent\tf ¢ Chungi_City_Life_Vap_Cuery Func_OutputAssurance ¢ 4. 4. Func_OutputSecurityRe ¢ & @.EuacEsatuce lonut £.0.0
@ VebpageBenavior & Chungli_City_Real_Strest_Map_ - . & Form and Data Fill Ot .
®FAQ L
¢ Garbage_Truck_Timetable_Quer
# Mail_Box

Func_OutputCompleten € &, €. Func_ProcAdaptabilityR ¢ 4, 4§ FuncFeature_Output ¢ 4 &
# Text_Data_Display

# News_Publish
¢ Official Documentt_File_Downloa
¢ Online_Payment_Query

# Processing_Significant_Plans_Q1

Func_OutputEaseOfUnc € 4, 4. Func_ProcAvailabilityRe ¢ 4, ¢§ FuncFeature_Processin ¢ 4, &
¢ Publish_Bimonthly_Journal_of_Ci

# Data_Encryption
# Data_lnsertion
# Text_Data_Transmission

# Query_Achieved_Percentage_of |
¢ Significant_Plans_and_Policy_Ol

Func_O YR & &, € Func_ProcReliabilityRec ¢ 4, &
I

] 6 : Protégé + B4 F | e

S R Bl 0 RS E BRE N2 E - 3
Fheng Fi2g e S Pier SWRL djgge 7kt

7) o A E APV HR B ¢ JessTab f3k % Jess 4 B 51 &<

3 g AR 2 B

2 8 gt b (e )

Bu|2 G

3 I
e 3
-

2

e TS Lo S T ST = I
File Edit Project OWL Reasoning Code Tools Window Collaboration Help
0ne o el @G B <gpmrégé

( @ Metadata(Ontology 1299319287 owl) r. OWLClasses I'- Properties. ro Individuals |' = Forms ’/JJ& r S SWRL Rules r Jambalaya ‘

SWRL Rules ases

Enabled| Name I Expression
Rule-24 = OperationFunction(7x) A FuncFeature_Processing(?x, 7y) — FuncAllFeature(?x, 2y) =
Rule-25 S OperationFunction(7x) A FuncFeature_Output(?x, 7y) A Output_on_Assurance(?y, 7z) A Assurance_OutputRec(?z, 7a) — Func_OutputAssu
Rule-26 S OperationFunction(7x) A FuncFeaturs_Output({?x, 7y) A Output_on_Completeness(Py, 7z) 4 Completeness_OutputRec(?z, 7a) — Func_Out
Rule-27 S OperationFunction(7x) A FuncFeature_Output({?x, 7y) A Output_on_Ease_of_understanding(?y, ?z) ~ EaseOfUnderstanding_OutputRec(?z,
Rule-28 S OperationFunction(7x) A FuncFeature_Output(?x, 7y) A Output_on_Ermpathy(?y, ?z) A Empathy_OutputRec(?z, 7a) — Func_OutputErmpathy,
Rule-29 S OperationFunction(7x) A FuncFeaturs_Output(?x, ?y) A Output_on_Personalization(?y, ?z) A Personalization_OutputRec(?z, Pa) — Func_Ou
Rule-30 S OperationFunction(7x) A FuncFeaturs_Output(?x, 7y) A Output_on_Relevance(?y, 7z) ~ Relevance_OutputRec(?z, ?a) — Func_OutputReles
Rule-31 S OperationFunction(7x) A FuncFeaturs_Output(?x, 7y) A Output_on_Responsiveness(?y, 7z} ~ Responsiveness_OutputRec(?z, ?a) — Func_
Rule-32 S OperationFunction(7x) A FuncFeature_Output{?x, 7y) A Output_on_Security(?y, 7z} A Security_OutputRec(?z, ?a) — Func_CutputSecurityR:
Rule-33 = OperationFunction(7x) A FuncFeature_Input(?x, ?y) A Input_on_Assurance(?y, 7z} ~ Assurance_lnputRec(?z, 7a) — Func_lnputAssuranceRe. ||
Rule-34 = OperationFunction(7x) A FuncFeature_Input(?x, ?y) A Input_on_Empathy(7y, Pz) A Empathy_InputReci?z, 7a) — Func_InputErmpathyRec(7x,
Rule-35 S OperationFunction(7x) A FuncFeature_Input(?x, ?y) A Input_on_Responsiveness(?y, 7z) ~ Responsiveness_inputRec(?z, ?a) — Func_lnputF
Rule-41 = OperationFunction(7x) A FuncFeature_Processing(?x, 7y) A DataProc_on_Adaptability(?y, 72) ~ Adaptability_DataProcRec(?z, ?a) — Func_f.|_|

A Bua4 PN o oo o

[ = SWRLlessTab | = Rules | = Classes | = Property Assertion Axioms | = individuals | — Axioms | = inferred individuals | = iferred Axioms |

SWRL rule and relevant OWL knowledge successfully converted to Jess knowledge.
Number of SWRL rules exported to Jess: 19

Number of OWL classes exported to Jess: 45

Number of OWL individuals exported to Jess: 16

Number of OWL axioms exported to Jess: 877

Look at the "Jess Rules" tab for the Jess rules

Look at the "Imported Jess Classes" tab for the Jess class definitions.

Look at the "Imported Jess Properties” tab for the Jess property assertions.

Look at the "Imported Jess Individuals" tab for the Jess individual assertions

] 7 : SWRL # R|:2 ¥ &7 %

A% SWRL &3k B %518 Protégé crvtfF BEdide 2 S 14 » ¥ & 7 5 Jess
FB5IE HRHF L Jess $1d 0 o P O BB RGeS 0 R W 3
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2 FF ) som AR Rdel 9 ek WA o HlBy BRA S At RIS g o A
MR O R LR R A R 9 e M (1o ¢ ANEIE 2 Know-how
Bp o E BREHLS P A o3 T 2B A (Hat RS
e R~ k) kAo T-ﬁt SRR B4 at (B[] 3 eh Function ) 7
— B e Edar 2 R S 4 (FF 3 e WebPageBehawors) FAPRIE 5 JH AT A
T W A aS A SR C BRE S w RES S :[;;r_,c}gfra B (B F 3 e
QualityScale ) o 7 Z 5% e E—H fH H @8R ek 7 T2k (F 3 =
QualRecommendation ) o ™]de 4~ ¥ BRI » 1 & 4 T F 2 ey =
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BB AR R B gﬁfm s ATRE 3 AR BRErdR B e BB TV endS S o Blde st Hia
(Input) -+ & JiF 4 542 A ARJEH 1] RL4, RLS, RLG -
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