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CSPECisusedtoindicate(1)how thesoftwarebehaveswhenaneventorcontrolsignalissensedand(2)whichprocessesareinvokedasaconsequenceoftheoccurrenceoftheevent.
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ElementsofAnalysisModel(Componentsforstructureoftheanalysismodel)
1- Datadictionary
2- Entityrelationdiagram(ERD)
3- 3-Dataflowdiagram(DFD)
4-Statetransition diagram(STD)
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Control FlowDiagram (CFD):containsthesameprocesses astheDFD,but showscontrolflow,ratherthandataflow.CFDshowhoweventsflowamong processesandillustratethoseexternaleventsthatcausevariousprocessestobeactivated.
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Figure4.2:Therelationshipbetweendatamodelandcontrolmodel





4.2 4.3 DataModel:

Thedatamodelconsistsofthree interrelatedpiecesofinformation:
1-Dataobject(inpu.tandoutput fromasystem)
2-Attributesthatdescribe thedataobject
3-Relationshipsthatconnectdataobjectstooneanother.

1-Dataobject:A dataobjectisarepresentationofalmostanycompositeinformationthatmust beunderstoodbysoftware.Bycomposite information,wemeansomethingthathasanumberofdifferentpropertiesorattributes.Adataobjectcanbeanexternalentity(e.g.,anythingthatproduces orconsumesinformation),athing(e.g.,areport ora
display),anoccurrence(e.g.,atelephonecall)orevent(e.g.,analarm),arole(e.g.,salesperson), an organizational unit (e.g., accounting department), a place (e.g.,awarehouse),orastructure(e.g.,afile).Adataobjectencapsulatesdataonly-thereisnoreference withinadataobjecttooperationsthatactonthedata.

2- Attributes:Attributesdefinethepropertiesofadataobjectandtake onone ofthreedifferentcharacteristic$.Theycanbeusedto(I)nameaninstanceofthedataobject,(2)describetheinstance,or(3)makereferencetoanotherinstanceinanothertable.
-Inaddition,oneor moreoftheattributesmustbedefinedasanidentifier-thatis,theidentifierattributebecomesa"key"whenwewanttofindaninstanceofthedataobject.Insomecases,valuesfortheidentifier(s)areunique,althoughthisisnotarequirement.
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3- Relationships:
Dataobjectsareconnectedtooneanotherindifferentways.Relationships define asetofobject/relationship  pairs thatdefinethe relevantrelationships.Itisimportanttonotethatobject/relationshippairsarebidirectional.Thatis,they canbereadineitherdirection.Abookstoreordersbooksorbooksareorderedbyabookstore.
TherearetwobasicpointsintheRelationshipsbeawareof:
1- Cardinality	2-Modality
-
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1-Cardinality:thespecificationofthenumberofoccurrencesofone[object]thatcanberelatedtothenumberofoccurrencesofanother[object].Cardinalityisusuallyexpressedassimply'one'or'many.'
Takingintoconsiderationallcombinationsof'one'and'many'two[objects]canberelatedas:

· One-to-one(1:1)Anoccurrenceof[object]'A'canrelate:tooneandonlyoneoccurrenceof[object]'D,'andanoccurrenceof'D'canrelatetoonlyoneoccurrenceof'A.'
· One-to-many(l:N)-Oneoccurrenceof[object]'A'canrelatetooneormanyoccurrencesof[object]'B,'butanoccurrenceof'B'canrelatetoonlyoneoccurrenceof 'A.'Forexample,amothercanhavemanychildren,butachildcanhaveonlyonemother.
· Many-to-many(M:N)--Anoccurrenceof[object]'A'canrelatetooneormoreoccurrencesof'B,'whileanoccurrenceof'B'canrelatetooneormoreoccurrencesof'A.'Forexample,anunclecanhavemanynephews,whileanephewcanhavemanyuncles.

[bookmark: _GoBack]2-Modality:Themodalityofarelationshipis0ifthereisnoexplicitneedfortherelationshiptooccurortherelationshipisoptional.Themodalityis1 ifanoccurrenceoftherelationshipismandatory.	·
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4.4 Creating anEntity/Relationship Diagram
The entity/relationshipdiagramenablesasoftwareengineertofullyspecifythedataobjectsthatareinputandoutputfromasystem,theattributesthatdefinethepropertiesoftheseobjects,andtheirrelationships.Likemostelements ofthe.Analysismodel, theERBisconstructed inaniterativemanner.Thefollowingapproachistaken:
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	Key:مفتاح 
 Attributeالخاصية :

امثلة على المخطط الكائنات العلائقية (ERD


[image: C:\Users\z\Pictures\ControlCenter3\Scan\CCF06012018_000099.jpg]








































	
[image: C:\Users\z\Pictures\ControlCenter3\Scan\CCF06012018_000101.jpg]








































	



[image: C:\Users\z\Pictures\ControlCenter3\Scan\CCF06012018_00011.jpg]





































	






4.5CreatingaDataFlowModel
Afewsimpleguidelinescanaidimmeasurablyduringderivationofadata flowdiagram:
(1) thelevel0dataflowdiagramshoulddepictthesoftware/systemasasinglebubble;
(2) primaryinputandoutputshouldbecarefullynoted;
(3) Refinementshouldbeginbyisolatingcandidateprocesses,dataobjects,andstorestoberepresented atthenextlevel;
(4) Allarrowsandbubblesshouldbelabeledwithmeaningfulnames;
(5) Informationflowcontinuitymustbemaintainedfromleveltolevel,and
(6) Onebubbleatatimeshouldberefined.Thereisanaturaltendencytoovercomplicatethedataflowdiagram.


DFDComponents
DFDcanrepresentSource,destination, storageandflow ofdatausingthefollowingsetofcomponents-

Data Flow
 (
Process
)
 (
Entity
)
	Data Store



· Entities-Entitiesaresourceanddestinationofinformationdata.
Entitiesarerepresentedbyrectangleswiththeirrespectivenames.
· Process-ActivitiesandactiontakenonthedataarerepresentedbyCircleorRound-edgedrectangles.
· Storage - There are two variants of data storage - it can either be represented as a rectangle with absence of both smaller sides or as an open-sided rectangle with only one side missing.


· DataFlow-Movementofdataisshownbypointedarrows.Datamovementisshownfromthebaseofarrowasitssourcetowardsheadof
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LevelsofDFD

(On lineshoppingsystem)	نظام التسوق عبر الانترنيت 


· Level0-HighestabstractionlevelDFDisknownasLevel0DFD,whichdepictstheentireinformationsystemasonediagramconcealingalltheunderlyingdetails.Level0DFDsarealsoknownascontextlevelDFDs.
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Figure:Level0ofDFDforOne lineShoppingSystem


· Level1- TheLevel0DFDisbrokendownintomorespecific,Level1DFD.
Level 1 DFDdepictsbasicmodulesinthesystemandflowofdataamongvariousmodules.LevelIDFDalsomentionsbasicprocessesandsourcesofinformation.
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Figure:Level1ofDFDforOne lineShoppingSystem

Level 2- At this level, DFD shows how data flows inside the modulesmentionedinLevelI.

HigherlevelDFDscanbetransformedintomorespecificlowerlevelDFDswithdeeper level of understanding unless the desired level of specification isachieved.
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control flow, rather than data flow. CFD show how events flow among processes and
illustrate those external events that cause various processes to be activated.
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Levels of DFD

« Level 0 - Highest abstraction level DFD is known as Level 0 DFD, which depicts
the entire information system as one diagram concealing all the underlying
details. Level 0 DFDs are also known as context level DFDs.
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Figure: Level 0 of DFD for Oneline Shopping System

« Level 1- The Level 0 DFD is broken down into more specific, Level 1 DFD.
Level 1 DFD depicts basic modules in the system and flow of data among various
modules. Level 1 DFD also mentions basic processes and sources of information.
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Level 2- At this level, DFD shows how data flows inside thé 'modules

mentioned in Level 1.

Higher level DFDs can be transformed into more specific lower level DEDs with
deeper level of understanding unless the desired level of spec1ﬁcat10n is
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