JOURNAL OF SOFTWARE, VOL. 7, NO. 7, JULY 2012 1609

Research on Verification Tool for Software
Requirements

Tao He
Software Engineering Department, Shenzhen Instgfitaformation Technology, Shenzhen, China
Email: he_tao@foxmail.com

Liping Li
Computer and Information Institute, Shanghai Seddolgtechnic University, Shanghai, China
Email: llping2000@yahoo.com.cn

Abstract—To verify the software requirements of network Verification of Web service combination has twodgn
software, a verification tool OWLSVerifyTool is proposed,  of research methods at present: verification based
designed and developed to deal with model checkig Web  \vork flow BPEL4WS and based on semantic OWL-S.
service composition 'model in. this paper. It can corert Now regarding the latter there are few research
OWL-S "documents into Petri nets document and then achievements. In literature [8] for controls flowdathe

analysis and verify it in Petri nets with engine indynamic . . .
context. While compositing the DL reasoning engine débet data flow on the modeling, it transforms directlyet

and F-logic-based reasoning engine Flora-2, it cgilay their ~ OWL-S process model into the simpler Promela
respective advantages to reason and verify staticadel in ~ modeling, and verifies it with SPIN. However, itatd
static context of software requirement. The automad flow modeling is too simple to verify whether theput
validation tool can effectively verify software regirement  /output type match.
meta-model based on Web service described with OWS- Model checking methods successfully applied to a
_ _ large extent with support of the automated tools.
Index Terms—Web Service, Software Requirement, cyprently the well-known OWL and OWL-S model
Verification Tool checking tools are: KAON2,FaCT++,Racer and so on.
But existing parsing/validation tools have the flavat
verified nature are incomplete, the verifying and
inference mechanism is simple, emphasis on OWL-S
The network software disposed in networkstatic model validation and neglect dynamic model
environment is a kind of special ultra-large sesvic validation. To this end, it is necessary to devedopew
oriented computation of complex software systemtool for model checking.
Requirement engineering of Network software arénfac This paper has designed OWL-S model examination
many problems at present [1-4], because of its myjma prototype tool OWLSVerifyTool. It takes OWL-S stgea
topology, uncertainty of users, and its continuoutlocuments (*.owl or *.xml) as the input, simultansly
increasing requirements. However, present softwarearries on dynamic model and static model veriiicat
requirement modeling and verification techniqueklac The dynamic model, transforms with the document
enough support to service-oriented computation, amed format switch to the PNML document, then directs or
unable to gather the Web service resources ingheark  transforms the PNML document to corresponding form,
effectively, provide high dependable Web servicethen input to Petri net verification DINAMICS andna
resources to enhance development of informatiotesys engine to verify it. The static model, combining
efficiency [5-7]. description logic DL inference and Flora-2 rulekds
Requirement verification is an important process inOWL-S storage documents(*.owl or *.xml) as input,
software requirement engineering. If without it,eth simultaneously unifies DL inference (Pellet) anck th
project may lead to be unsuccessful. The design arfora-2 rule to carry on inference alternately,riesr on
development of verification tool is very importafdr its  the analysis verification of the static model, amndput
enhancing efficiency of verification, improving seére  the results.
development process, and guarantee software quality
Semantic Web service language has carried on #w cl [l. GENERAL ORGANIZATION OF VERIFICATION OF
description to Metamodel various levels of software VERIFICATION TOOL

requirement, and carries on the formalized modetligg e . . .

Petri net and F-logic, and verifies the uniformityWeb OWL'Sd vefrlljflcatlop tOOId O|WL§_Ver.|fyTooclj IS r;'];'gily

service semantic restraint. composed of dynamic modet ver |qat|pn and sta
verification modules. The designing structure of
verification tool is shown in Figure 1.

. INTRODUCTION

©2012 ACADEMY PUBLISHER
doi:10.4304/jsw.7.7.1609-1616



1610 JOURNAL OF SOFTWARE, VOL. 7, NO. 7, JULY 2012

| p——— | [ll. GENERAL ORGANIZATION OF VERIFICATION OF
l VERIFICATION TOOL

interpreter from OWL-S to PNML
Xerces-] | OWLS-APL | JDOM

A. Interpreter of the transforming from OWL-Sto PNML

f RI I_L_ ]t l This interpreter can carry on analysis of OWL-S
P Inference ule nferRing Increaslng A ) ]
Initial facts "2 drving s i Fas service and transform it into PNML form. For the
l l | s transformation from OWL-S service to Petri net canse

u
DL-reasoner F-OWL PNML I XSLT2wam

Pellet Flora-2

many methods, algorithms, and reuse tools to inspec
equivalence of Petri net (for example literaturel]9).

A v

- Using 0ol o reason and verl Narayanant and Mcllraith have first defined theriPet
e e | piNawics semantics of DAML-S in [12] (the OWL-S preceding
l edition). However, their semantics is not the
A

| combinatorial property for it is unable to processy-
order control structure. DaGen tool [13] transforAedri
net semantics of DAML-S description in [12] to nefeg
Petri net. DaGen inserts to a Reference Net Wogksho
) ) ) ] (Renew), and causes the Petri net simulator exactatf
OWL-S is the Web service frame described in OWLgeference Network as well as the graph draw. Howeve
language, but OWL represents ontology by classpaGen has not had the intermediate Petri net file o
attribute, value, and concept relations and soVdhen i ansform. The interpreter described in this papan
describing RGPS software requirement, it often usegansform OWL-S process model expressing service
essential factor and relational of standard on¥lo® penayior to Petri network described by PNML format.
series of axioms as well as the formal restraimasdic When execute the reasons, how to share the
to build its model. This paper calls it “static retid A jpyt/output data in different process? In factewlinput
static model, often not evolving, can only express;ng output data are shared by many processes e O

invariant and special condition. formalism methedsh g process model may be defined by the input/output
as Z language, DL, VDM, F-logic, which are basedset  pindging mechanism. The interpreter deals with this

theory and the first-order predicate calculus, msg for problem by carrying out a suitable analysis sereeoic
modeling it. This paper uses DL and F-logic. Toow|.-s process model.

verification of static model, its realization of folgtion This paper comes through the XML resolver to

standard, accuracy, uniformity and completeness Qfansform OWL-S documents to the PNML form. The
inference must be considered. interpreter from OWL-S to the PNML is a Java Setrvle

In the static model verification module it transfor Input a URL pointing to OWL-S service descriptiar (
the OWL-S documents through Jena API. First, influts fjje system path) from Web client of the interpretend

with rules to the Pellet engine to infer for obtathe  songs it to the serve analyzing by the Serviethia

new fact, then combine the new fact and the orlg&a,  packground conversion, and returning the Petri net
transforms it to the form that the engine Floraghc describing in PNML of OWL-S service.

accepts. Eventually, inputs it with rules to enghiera-2 - _
to infer and verify. The output is the verificatiogsult of ~B. PNML verification and XSLT transformation

Verification results of static model | Verification results of dynamic model

Figure 1. General architecture diagram of validatmol

static model. 1) PNML Correctness Verification module: To change
Uses the Petri net in the dynamic model aspeake t the default, adjust the template as follows.
the verification model, and carries on the veriiica Through to the OWL-S documents' transformation, the

with DINAMICS and Tina engine; mainly verify its Web service which the OWL-S documents describe
accuracy (activeness, boundedness), Reachability] f definitely may use the Petri net simulation andidate
state, security, and so on. by the PNML document that like this may verify &b
As shown in Figure 1, first inputs OWL-S documentsservice operation flow which using the Petri net's
in unified user interface. Transforms the OWL-Scorrelation analysis method and the tool the OWL-S
documents into the PNML documents in the dynamigiocuments describe whether to have in the flowage
model verification module with interpreter respeely,  structure design question. Therefore the next siage
simultaneously carries on the PNML documentsransforms, but results in the PNML document hands
verification. Because the input form of DINAMICS by PNML Correctness the Verification module proesss
engine is different from PNML slightly, which iséh PNML Correctness Verification module constructian i
wam form, first transforms it into wam form by XSLT like chart 2.
and then inputs it to DINAMICS to carry on inferenc  PNML Correctness the Verification module contains
and model checking. Tina may directly input PNMlifo  the PNML resolver, the accurate verification, the
documents to carry on it. After verification by two security, the Reachability, the deadbolt lock, lfinghe
engines, merge the results to obtain dynamic modeghape, and the durable verification and so on. PNML
verification result of the OWL-S documents. Parser is responsible for the PNML document which
analyzes transmits. The accurate verification staurity,
the Reachability, the deadbolt lock, the shape, the
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durability through the execution coverage diagramay * Reachability verification

reach analysis methods separately finally and sohaunt, The Petri-Net model regarding the Web services the
incidence matrixes, condition agenda, migrationrind  Reachability nature to use the incidence matribe th
carry on the verification. But the PNML document'sequation of state or may reach the chart the aisalys
proving program is first starts by the accuracy #mel method verification. Therefore is by realizes the
secure nature, next is the Reachability nature,famadly  incidence matrix and the equation of state method
is the deadbolt lock, the final state and the deralture. application procedure analysis in the PNML accuracy
So long as this verification step has an item Wil  verification proxy service combines the Petri-Neddal
unable through to transmit makes a mistake harras thafter PNML the resolver analysis Web.

information and stops the entire proving program. . S .
PNML Correctness Verification module contains: C. Calculation method verification tool DaNAMiICS and

*PNML decoder Tina
DaNAMICS is a modeling verification tool, can use f
e PRNL to analyze the Petri net and to color the Petri aued can
reduce the modeling grid complexity. DaNAMICS
includes suppressing the arc the support to halystem
model the foundation. The DaNAMICS important merit
is that it supports some analysis tool and the atgtfor
A instance matrix invariant and migration matrixusture
i dg‘p:glm analysis, as well as some simple and advanced
ot — performance analysis. Because DaNAMICS has
e o compared to other OWL-S verification tool more ysa

tools, we use XSLT to transform the PNML documents
are the wam forms, like this can induct them to
DaNAMICS.

Tina (time Petri net analyzer) is a tool that amaf/the
Petri net and a time Petri net. It may construc eeach
the chart and can carry on the analysis to the Retis
structure:

The accurate analysis confirmed that a system's
integrity is maintained, it including analyzes set'
activeness and the boundedness. We will use theaxnc
to represent the net to be live and have, and thiéh
accuracy explained that this model net expressed th

“overager diagran
analysis

Migration
matrix

Final State
* ‘overager diagram
i

Persistence

v

Verified PNML correc_t system. . - -
documents Besides these essential attributes, we must confirm
Figure 2.PNML Correctness Verification module structure some other attributes, including net whether totaion

the final state, net whether safe (security), waeth is

PNML Parser is responsible to receive the PNMLIasting (durability) and so on.
document after OWL-S file conversion. First analytee 1) Analysis tools and methods:
Web service operation flow which describes in the® Coverage diagram
PNML document, again storehouse which describes the We must inspect the construction algorithm of the
PNML document, migration and arc by array waycoverage diagram. It will need to renew, so thatpsses
storage. PNML Parser through analyzes the PNMiNCreases newly suppresses the arc and has theityapa
document and separately the storehouse, the nugrati Storehouse institute order of complexity. Carry the
and the arc by the array form storage, will themsmit algorithm that must be correct and the most superio
these three objects by the parameter way for ther@a Movement. o _
proving program. The nature proving program after *Analy;e the correctness with invariant o
receiving the Petri net model the image paramd‘[er t DaNAMICS will be able to calculate the incidence
basis itself uses again the analysis method, amtstby matrix. It will be able to determine P- and theiffvariant

the parameter in information may reach the tree, thffom the incidence matrix. This may use for surveyi
incidence matrix and SO on mathematics type the boundedness and the deadbolt lock that doesxisit

* The secure verification * Analyze the correctness with coverage analysis

For Web service composition, the tool will use aove The user will be able to choose the option in
tree analysis to verify the Petri-Net model of #eeurity DaNAMICS,  which  domain through assigns the
property. Therefore realizes the cover tree and thBinctional analysis to need to investigate. Theecage
coverage diagram method application procedure sisaly diagram will be produced for the accuracy and tests
in the PNML accuracy verification proxy service ® Coverage analysis

combine the Petri-Net model after PNML the resolver In many situations, the invariant analysis cannot
analysis Web. produce about the Petri net model accurate comeiusi

needs to carry on the spreadability analysis. k& isvo
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stepped process. The first stage is the coveraagrain
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be willing, then calls it safely. This is the Patet very

construction. The coverage diagram is all may reachmportant attribute; net's storehouse in the systethe

marking the set. The second section is this stagéysis.
The first stage is called the coverage diagram ywtoln,

condition mark. If the storehouse contains a regitebe
willing, then the condition is effective, otherwisbe

has the greatest time consumption and the compjexitcondition is untenable. A storehouse contains igemo

the second section analyzes the section, it willcess
afterward.

than a request to be willing not to have the logica
significance in these net's type, usually the esgiomn

The spreadability analysis goal produces a coveraggomewhere has a mistake in the design. As mentioned

diagram. The ordinary Petri net's cover analysabisins
through the following direct forward algorithm. Hewer,

above, if in a Petri net's storehouse instituteréwpiest is
willing quantity are most, then it is safe. The ity

because of DaNAMICS a Petri net's expansion classnay be determined by all mark of linear search tchar

namely contains suppresses the arc the net, tlead
the immediate migration, and the storehouse capabi¢
coverage diagram structure including. We have
construct our own algorithms, revise and greatlgaex
the initial algorithm to find the overlay network.

2) The nature analysis of Coverage diagram:

After discussion chart product, now it will analytre
coverage diagram to appraise the following nataueh
as activeness, boundedness, final state, security
durable process and so on.

a) Activity

A Petri net most important nature is an activenéss,
relates judges some system whether to collapse
whether systematic some part infinite loop. A Pe#fi's
live performance through the following two rulesjtb
determined from the coverage diagram:

* If a net is live and has, then it has the stron

connection coverage diagram.

* A net has, the net is lives, and when only all

simply. If has not met has the storehouse contaims
above request to be willing a marking, then this ise
tesafe.
e) Durability
If a Petri net enables the migration to random tam,
initiation's migration ever does not forbid otheigration
to enable, then calls it lastingly. If a lastingt'se
migration enables, it will maintain enables toiati¢ until
ait.

IV. DL AND F-LOGIC VERIFICATION MODULE

or The OWL language is based on description logic (DL)
uses in the knowledge which the concept code aad th
concept inherit. Description logic is the first-erdogical
subset. This paper is FOL subset design inferetara2
designs the OWL-S inference engine with one, carnyca

gon the inference effectively in the FOL expressabset,

moreover understand easily and use.

migration in the coverage diagram connects in the\ Specific organization illustration

module the demonstration is a label finally at feds
strong connection chart is the random point maiyatn
the chart from the chart through a series of wakisroall
point charts. A chart's final module is a seriepaifits. A
strong connection chart has a correct final modubads
the above two principles to carry on the spreadgbil
analysis to a useful form, we may say, if each atign
can cause a coverage diagram all final module'kingr
to enable, then the net is active. Thus, the defiactive

Like Figure 3, the static model inference verifioat
module combined based on DL inference engine Pellet
and based on F-logic inference engine Flora-2,lalsp
its respective superiority to carry on the infeeand the
verification.

In This paper develops the method uses DL inference
(Pellet) and F-logic system (Flora-2) pair of OWie tDL
ontology carries on a rotation inference procebss t
ontology frame supports by Jena the semantic Web. |

question became finds connects a module's questif}qer 1o unify both's merit, this paper and a sedé F-

finally, this was the algorithm question which easy
understand. Abbreviate this algorithm specific chdee.

b) Boundary analysis

The net has boundary.
institute's token quantity of each storehouse ty mach
marking willfully from MO not to surpass limited mber
k, then we should say that the Petri nets is Kdralsas
simply.

c) Terminal analysis

The final state is that in Petri net chart a magkmnay
arrive from each other. This is very important teet
software, namely, regardless of the current comdlits
anything, can always arrive at the ultimate objectiThe
final state existence is easy to calculate. Iflfisérong
connects module's quantity to be equal to 1, thes t
Petri net contains the final state.

d) Security analysis

If a Petri net does not have the storehouse tdlzeia
the net the packet of energy including an aboveeasto

©2012 ACADEMY PUBLISHER

logic rule apply alternately the DL inference ineth
ontology. During this process, the ontology exclenin
two systems between. Therefore an OWL DL subset may

If in a Petri nets (N, MO)gansform is F-logic, may also carry on the reverse

transformation.

Pellet+Flora-2 combination mainly based on ontology
language OWL DL. This “the DL territory” is consties
“the F-logic territory” by the F-logic rule the eapsion.
The special place of combination is two domain $iest
from the relations: the OWL ontology takes a host
(ontology); it uses F-logic to take from (ontology)
supports the tool. Generally the process may berithesl
as follows: First, the DL inference with the exigfi
knowledge reasoning new things information, outplés
ontology together with the F-logic rule in an outpu
subset. If this inference obtains the recent infdtiom,
then this recent information is added to the o&gin
ontology, becomes the new expansion the ontoldgfea
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same time will contain has the new expansion ogilo  (5) In order to infer the recent information, the F

process to restart. logic system applies the F-logic rule which in the
o WS documans knowledge library (_jefines. . .
@[( onology ) (i )] (6) The F-!oglc .knowled_ge library submits to the
Pellet+Flora-2 inducing equipment and transforms an
@ OWL compatible grammar. The transformation
Pellet+F-OWL wrapper v knowledge library uses for to construct a new terapo
4 Joma API ontology.

(7) Jena the frame inspects whether all new
ontology's information has defined in the old oatpl or
certain information whether is new. If is the lattthen
i two main bodies both must merge, for example, mxze

the recent information to expand the ontology t® ¢id
—® @
(Oulpul facls\< =( rules )
F-OWL
L Increasing facts @semce

ontology at the same time process 3 to restatidnstep.
Figure 3. Architecture and evolution strategy.

ontology

rules

Increas

ontology
-ing facts

[ Initial facts j [Inference faclsj

|

If possesses by the Flora-2 inferential reasoning
information already is this ontology part, and dowd
have to discover the information again, then thecess
terminates.

Describes the process produces an evolved the
ontology. Each circulation increases some recent
information, enables the next circulation to pustuses

The ontology through and the F-logic rule inferahti more information. Finally, DL inference (Pellet)dathe
reasoning increases the recent information in thtéee  F-logic system can discover the recent informati®oth
process from the DL inference, and evolves graguall construct the model, the ontology as well as thgputu
The F-logic system uses a unidirectional knowledgesubset, they are complete and stable. But if hasdw
library, for example the system uses the rule xexei rule definition or new fact increase, has the gmbsi to
output fact which in each circulation defines. Tdfere  need to increase the circulation, until achievesea
needs to define as far as possible much knowletgeei steady state.

[ Initial facts J [Increasmg facts‘J

Pellet inferer \/34

ontology scope and a clearing house needs theThet. The OWL test defines an OWL parallel shot with the
F-logic rule only uses for to infer these not todie by example documents to be as follows: A OWL uniform
OWL the DL direct processing inference duty. checker takes documents the input, the returns are
a) Input components: consistent, inconsistent or the unknown result.
According to states the frame, the Pellet+Floragut @  Uniformity check
by following constitutes: This inspection causes ontology to remove willfully

Ontology: OWL the DL ontology, it uses the form the contradictory fact. The OWL abstract syntax tal
which Jena supports to carry on the code. It shouldemantic documents provide an ontology uniform
contain possesses infers kind and the attributmitdteh  formalization definition, but Pellet uses this faimed
by the F-logic rule. definition to carry on the inspection. In the DL

Rule: In order to derive the new fact, but assigns terminology, this is inspects one (this is equalhr box
series of F-logic rule. These rules code with thdlLX to an OWL uniform checker) the Abox uniform opeoati
mark. They are transformed through the Pellet+Flbra ® Concept satisfaction

system F-logic. These input module uses in infgrtime This inspects one kind whether to have the podsibil
process alternately. to have the random example. If the class doesatiHfg,
b)  Calculation strategy: it will then define a kind of example to cause thdire

(1) The input is composed of two parts: A series obntology not to be inconsistent.
F-logic rule and an OWL-S ontology. Two modulestbot ®  Classification
load to the Pellet+Flora-2 inducing equipment. Calculate each naming class between the subclass

(2) The Jena frame use assigns the ontology teelations to found the class to inherit completélhe
construct the model; this model binds to OWL DL onclass inherits may use for to reply inquires, thb&ins
inference (Pellet). At the same time, the rule ¢farms  kind of all direct subclasses or the only diredidass.
from the XML form to the regular F-logic grammar. ® Realization

(3) DL inference (Pellet) uses for from the model Found one individual respective most special kimd;
which establishes to infer the recent informatidie in other words, for each individual account dirgge.
new fact becomes the ontology a part and is verifigh ~ Because the direct type is the definition whicheirits
heavy responsibility for the primitive fact. If tiference  about one kind, therefore realizes can only after t
cannot further infer the new things informatione th classification carries out. The use classificationerits,

process continues the next step. may also obtain all types for this individual.

(4) Output (initial and inference) an applicatiact c) Combination of Jena and Pellet inference engine:
subset, and transforms is F-logic. Transforms dio¢ dnd Jena is uses for to construct the semantic neiadlyec
the F-logic rule submits together to the F-logisteyn. the application software, it was RDF, RDFS and OWL
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has provided the environment which realized (2) Increases new FDF and the OWL statement (for
programmable. The inference function is in a Jana s example ontology or assertion) to the engine. én@wL
system. Jena provides the inducing equipment witbeR  sentence's triples (ontology, predicate, and opjecthe
FaCT, Pellet and so on is also same, is aims at theansformation are 2 frame styles: Ontology (praftic
ontology the inducing equipment, but Jena is ialfteot  object) @ model.

“the inducing equipment designs the expert”, iteseif (3) Inquires the engine. RDF and the OWL rule is
contains the inducing equipment basically is omallaf  the recursion uses for to have all legitimate &splif an
CLISP coordination ontology domain production patte inquiry does not have the variable, when a que'stion
rule forward reasoning system. Therefore, its dpgya explanation was discovered that returns to truereipéy.
efficiency is not very high. Front end but it allew If the question includes the variable, then theiakde
hanging through the DIG connection receives on thevith substitutes from the explanation and the retur
backstage different inference engine. Thus, Rde®CT, value;

Pellet like this may also be used in Jean “spedli a (4) If needs, the ontology and triples may delete.
inducing equipment. Otherwise, XSB retrieves triples which the table thrm

In order to unify self-definition rule and complete preservation calculates causes afterward inquirybeo
OWL DL function of Pellet, presently the inducing more rapid.
equipment lamination method, similar to the self- F-OWL uses one to infer the OWL ontology based on
definition rule, unifying OWL/RDFS, are used to iar the frame system. F-OWL supports knowledge libgary'
on the code test to the front ontology examplestRises parallel shot, extracts the hideaway knowledge ubho
Pellet for the source data establishment inducinghe resolution, and supports through the introdunctule
equipment model, establishes one again from thearries on further complex infers. F-OWL is a full
definition rule inducing equipment, this inducing function inference engine, it easy to use and céh w
equipment takes the Pellet model the first floaladase. many kinds of query languages and the regular aggu
In this kind of situation the first floor Pelletdncing integration.
equipment may understand from the define naméatéi Under the open Web environment, usually the terdati
hasSibling transitivity. The first floor inferendanction  data is incomplete, and all facts are by no meawasvk.
can carry on independent inference computationtaad How will this paper study this fact to affect oreinfer
results are submitted to the upper formation indgci engine's movement? In semantic Web, an inference
equipment, however the upper formation inducingengine possibly does not need to produce the estigen
equipment may take the inference result of Pellet abut should be able to inspect the evidence. Weus# F-
source data to carry on self-defining relation glton ~ OWL to analyze in semantic Web the information #rel
once more. evidence.

The inducing equipment stack-up used exterior In an independent system the nonuniformity is the
inducing equipment Pellet to have the inferencedanger, but should control it in some kind of degiBut
completeness at the same time and the decida®W¥y.  must control in semantic Web the nonuniformity is
DL support, on the other hand fully has also digpta  difficult. Therefore it needs to have in semanticetw
from definition rule nimble widespread superiorifyhis  processes nonuniform and the contradictory infoionat
kind of stack-up is uses one kind of function whithrt  specific mechanism. This mechanism has two steps:
the source software can realize to be strong aepte Surveys inconsistent and analyzes not consistently.
result complete semantics inducing equipment saruti The inconsistent survey is based on the inference

d) Frorid-2 and F-OWL tools: engine's nonuniform statement. The possible vahe a

F-OWL is one infers the engine based on Florath¢éo the ontology element verifies with forcefully cartiwthe
OWL ontology. It uses object-oriented knowledgedily  relational restraint conflict, causes the nonumifity. For
language Flora-2 to transform F-logic, HiLog ana th example, owl.equivalentClass, imposing a restraint
migration logic unified language is XSB, and infersresources whose ontology is equivalence classuss |
engine's application procedure using XSB to cauyin  similar to owl:disjointWith imposing a restraint tine
the development platform. The F-OWL essentialontology on resources whose ontology is not a
characteristic including carries on the inferendthwhe  equivalence class. Triples (a owl: equivalentClajsand
OWL ontology model ability, defines the axiom rule (a owl:disjointWith b) has not caused direct indstency,
support knowledge parallel shot ability with FiI&¢aas until using survey rule that (A owl:equivalentClaBk &
well as is the Java application integrates openingA owl:disjointWith B) is inconsistent.
application program interface (API). When surveys the nonuniformity, Namespaces can be

F-OWL is described and expanded with Flora-2 inhelpful to the track nonuniform origin, marks easteb
XSB. F-OWL provides command line connection; apage and does not have two righteousness in semanti
simple graphical user interface and Java API meet t Web to process it. Then infer the engine to contieet
different need. Comes with F-OWL on the ontology totrust system to appraise the name space the digdibi
infer is usually composed of the following fourpse [14] and [15] in maintain the semantic Web credible

system aspect have obtained many remarkable

(1) Load attachment application procedure relateédchievements and the thought. Once has the credible
rule to engine in; appraisal result, the agent may take three differen
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measures: (a) through infers that which the enginéhe result returns to related to based on the dera In
accepts recommends; when (b) both has been intgedilthe rule's situation, it in later the step the fadiich
rejects; (c) lets the user choose. obtains through the OWL-S inference inferential
reasoning is also completely safe.

. Circulation: The above step is the iteration, condd

B. From OWL DL to F-logic infer again until the new fact.

The description relation between description lcgyci Inherits the step: When the OWL-S inference and the
F-logic may be appled to the precise structure WLO ryle application cannot further infer the fact, rththe
DL. As mentioned above, RDF and OWL are based ORefault inherits occurs only.
composition of a triples: ontology, a predicate aml |teration: So long as the new fact is tacitly ame
object sentence. Therefore, an OWL ontology iSnherits infers, the above internal iteration wilistart.
constructed by a list sentences. The assignedhis corresponding default inherits the F-logic aetits
transformation has used F-logic basic atom and cotde  _ using the default inherits only when the rule l@spis
With the F-logic rules, OWL the DL structure camrga ynable to infer again takes the post of the He fA@t the
on more transformations. fixed point, restarts iterative - this explanatisn‘may

From XML to the F-logic rule transformation is and jnfer”, and the default logic semantics is complatib
the fact transformation close related. ESpeCially a In summary, this paper verification tool Suppohet
restraint proposition's transformation to OWL thé D jnference type includes:
proposition to the F-logic transformation is congide. e  Assigns a kind of type the subclass or the ulteas;)
Moreover, the switching process relies on the oypl e Assigns the attribute type the sub-attribute or the

applies on this ontology the restraint and the.rklest, a ultra attribute:

restraint (rule) the proposition ontology, theibtite, the @  Assigns the example is the class (all or direatault
object may through use URIs to quote in the ontplibe kinds) He Zhong type;

resources, either expreSSion Variable, either fsutid: () Two assign the examp|e or two types whether same
new resources. Next, has some attributes to deBnie or different;

function attribute, and this definition is a Ontgjopart. [ Examp|e's assigns the attribute value is anything;
This need to use a function attribute to transfaam e  Examples of a kind of type;
regular proposition is F-logic. Through construtte Assign the example (current only to be able to gain
predicate to use the F-logic equality internallyassigns  direct attribute) all attributes, as well as to aibtthe
the predicate, the predicate to transform by thectlway — more inquiry abilities to combine in together ingui
F-logic.
D. Example
The following takes requirements meta model of an

The architecture shows as Figure 3. The point &re ajrline seat reservation system as an examplealtdate
the Jena frame. It contains one to the ontology,fdtt  the model instance.

and the rule knowledge library (for example concampd
attribute). To the OWL-S inference, a Pellet infere's
example connects the point.

Carries on the inference main idea with DL+Flores-2
divides the service is (i) OWL the concept (TBox)
inference, the (i) rule application, as well &g {(hherits.
The inference fact may in the OWL part (ABox, for
example transitivity, reflexivity, symmetry), or meits
through the rule to the more complex knowledge
inferential reasoning. Knowledge library KB=(L, B),
thus by the expression is

® OWL ontology L,

® Regular finite set P (by F-logic or RuleML style

XML mark), as well as Fig 4. Th

® inherits the atom (default) finite set D. above mapping rules from UML to OWL-S
The cpmputaﬂonal Process IS as. follows, it startshe After transforming UML of software requirements to
Jena point by the OWL-S ontology: OWL-S documents, we use OWLSVerifyTool to convert

The first step: Calculates one to assign the fachyy g gocument further to PNML document describing
storehouse the OWL-S model. Because it's open worlgii, petri nets.

characteristic, the OWL/DL inference only contathe
limit denial. Random will derive by the consideaatiwill
be afterward “possible”. The OWL-S inference first
needs to guarantee completely safely.

The second step: Derivation rule application. All
related fact and the rule output Flora-2 togethettom-
up appraises by its application; the fact whichdoices as

C. Combination inference of Pellet and Flora-2

4 ID="Geoar

é“converted OWL-S document using the

Paywith T
Flis CreditC: getETicke
QueryFlight BookFlight ~ CreditCard :

WithDate

inputPersonal
I

success

Jueryilight = =
WithCity =

Fig 7. The airline booking service in Petri nets
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Finally we use OWLSVerifyTool to carry on dynamic right architectural decision, WWW '08 Proceedingttué
model verification and static model verificationnda 17th international conference on World Wide Web, pp

obtain the corresponding results. 805-814 _ _ , ,
[7]1 John Erickson, Keng Siau, Web Services, Service+®ed

Computing, and Service-Oriented Architecture: Sepaga

V. CONCLUSION Hype from Reality, Journal of Database Management

This paper has realized the integration static rhade (JDM), Volume 19, Issue 3. 2008. pp. 13-17.
the dynamic model inspection is a body's automategs) Shoichi Morimoto, A Survey of Formal Verificatiororf
verification tool prototype; In the static modelpast, Business Process Modeling, Computational Science —
gives the method which DL description logic reasgni ICCS 2008, Lecture Notes in Computer Science, 2008,
(Pellet) and the F-logic rule (Flora-2) unifies,shased Volume 5102/2008,Springer, pp.514-522.

two kind of system forward reasoning fully andéatto  [9] Qi Guo, Tianshi Chen, Haihua Shen, Yunji Chen, Weiwu
the inference merit, combined based on DL inference Hu. On-the-Fly Reduction of Stimuli for Functional
engine Pellet and based on F-logic inference engine Yerification, ats, 2010 19th IEEE Asian Test Symipos
Flora-2, displays its respective superiority torgam the 2010, pp.448-454.

. U [10] Feng He, Jiajin Le. Hierarchical Petri-nets modwml the
inference and the verification. An OWL DL subsetyma design of e-leamning system. Second International

transform is F-logic, and also provides the reverse conference, Edutainment 2007, Hong Kong, China, June

support. 2007. Lecture Notes in Computer Science, Vol. 4469,
Should automate the verification tool prototypebi pp.283-292.

able service to provide the effective verificatismpport [11] Juan C. Vidal, Manuel Lama, Alberto Bugarin, OPENET:

to OWL-S the description Web, have the important  Ontology-based engine for high-level Petri netspetk

theory and the practical significance, and has the Systems with Applications, Volume 37, Issue 9, Beqter

: L 2010, pp. 6493-6509
widespread application prospect. [12] Sylvain Hallé, Graham Hughes, Tevfik Bultan and Muat

Alkhalaf, Generating Interface Grammars from WSDBL f
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