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Chapter 1

Intr oduction

In this paperwepresentdesignfor ourproject:

� generalarchitecturaldesign

� databaseschema

� OOdesign(classes)

� exampleof sequencediagramonspeci�c usecase

� exampleof data�o w diagramsonspeci�c usecase.
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Chapter 2

Ar chitectureDesign

Its basicstructureis a 3-tier architectureandit consistsof 4 maincomponents:Client,Server, DatabaseandtheWeb
Application1. Eachof thecomponentsaredescribedbelow.

We tried to decreaseany couplingbetweenbusinesslogic anduserinterfaceelementsof thedesign.SoUI on client
side is separateclassfrom real client, so UI is not awareof Client/Server organizationof the systemat all. It just
delegatesnecessaryfunctionalityto theclient.

The GUI of the client (classMainW indow) will be the main interfacebetweensystemandthe user. GUI invokes
methodsof Client which communicateswith theServer. Themaintaskof theClient is to gatherdatafrom theuser
throughUI andto grabstatisticson project�les andthento sendthemto theServer. Informationaboutchangeson
�les will be drawn from comparisonof �les in a directoryand�les in ./APSP2 subdirectorywherewe would keep
snapshotof �les from previouscomparison.After comparisonis done,�les with changesfrom currentdirectoryare
copiedover�les in ./APSPsubdirectory, sowhennext timemonitoringis donewewill haveonly new changesin �les.

On theotherhandClient receivessomestatisticalinformationfrom theServer in theform of forms(PIP, PPSand
DRL). No validationis performedontheclient-side,whichmakesit simpleandcompact.LoosecouplingbetweenUI
andClient givesthe�e xibility to change,upgradeandaddnew featuresto UI in futureversionswith no or minimal
changein the“business”logic. Almost all validationsandbusinesslogic is appliedat theServer andcorresponding
server-sideclasses.TheClient monitorstheprojectsandthecorresponding�les for linesadded,modi�ed anddeleted.
It alsokeepstrackof the timesperiodswhenthesechangesoccur, recordsandsendsthe time spentin eachphaseof
theproject. It alsoallows theuserto switchbetweenprojects.Both UI andClient canin no way communicatewith
thedatabasethussecuringthesystem.Client takesinput from theUI and�les' statisticsandsendsrequests/updates
to theServer. It alsoreceivesinformationanddatafrom theServer anddisplaysit to theuser.

All mentionedcomponentswill be implementedusingJava technology. Client, Server andweb-interfacewould use
Java RMI serializableobjectsandmethodcallsfrom remoteobjectsto provide intercommunication.

The Server is the gateway betweenthe Client andthe database(basicinteractionswith databasecoveredby class
DB). It allows theuserto beregisteredwith thesystem.Client requestsserver to authenticatetheuserandallowshim
to addandedit forms,specifyprojectinformation,changeuserinformationonceauthenticated.If theuserforgetsthe
password, it emailsthepassword to him/her. All thevalidationsareperformedin theServerandthebusinesslogic too
is appliedat theServer. WhenServer receivesrequestsfrom theClient it queriesthedatabase,performsvalidations
andsendscorrespondinginformationto theClient. It alsoreceivesdatafrom theClient andupdatesthedatabase.The
Server usesMySql JDBCdriver to connectto theMySQL databasewhichwould storeall theinformation.

The Databasestoresthe informationreceived from theserver. The databasewould have tablesto storeinformation
1Thereis 5th componentof thesystem- CVSwrapper, which will be involved whenthe userinvoke “cvs update”commandwhich canbring

codewhichdoesn't belongto theuser, soweneedto avoid gettingstatisticsfrom it
2Soeachdirectorywhichdealswith CVSandhas./CVSsubdirectoryalsowould have ./APSPsubdirectoryfor ourpurposes

3



APSP:SystemDesign 4

pertainingto Users,Projects,Phases,Files, Directories,Defects,PIP forms, PPSforms, Reports. It would have
relationshipsbetweenthetables3.

TheWebApplicationallowsusersto view their graphs,PIPforms,PPSformsandDRL forms.TheWebApplication
implementsuserauthenticationto secureuserinformationin casewhenusertriesto getinformationwithoutactivating
client's UI elements4. Multiple userscan login simultaneouslyand view their projects' information. This would
allow usersto haveaccessto their projectsevenwhenthey donthave theClient on their machinethusgiving him/her
universalaccessibility.

TheWebApplicationdoesnot allow theuserto changeany informationin thedatabaseregardinghis/herprojects,it
only allows theuserto view the information. If theuserwishesto changeinformation,thenhemustusetheClient.
This would make thesystemmoresecure.Theusercanview graphsthroughtheprojectrangesto within theproject.
The resolutionof thegraphswould be the refreshtime thathe hasset. He canevenview graphson a single�le or
directories.He canalsoview PIP, PPSandDRL forms for eachproject5. Web Applicationwould be implemented
usingJava Servlets. It would also RMI to get information from the server, so we wouldn't needto openanother
DB connectionto our databaseandwill have just singleuni�ed interfaceof theserver's classesto getany necessary
information.

2.1 SystemDesign

2.2 CVS Wrapper

CVSwrapperis just asimplebashscriptwhichwill bealiasedagainstcvs.Sowhenuserneedsto runcvsheneedsto
runourwrapper(letsnameit apspcvs. Theonly dutyof thewrapperis to reacton“update”commandto CVSbecause
it canbringa lot of modi�cationsto thecodeof theprogramwhicharenot introducedby currentuser. Thewrapperis
necessaryto preventtheselinesof codewhich theuserdidn't write from beingcounted.

Soapspcvs, when“update”commandis askedwill donext: for eachdirectorywhichis subdirectoryof directorywhere
cvscommandis invoked, it will copy �les which aremonitoredto directory./APSP/STAMPZZ/BEFORECVS/6, run
“cvs update”with parameterswhichwerespeci�edby user, thenmakeacopy of all �les whichwereupdatedto thedi-
rectory./APSP/STAMPZZ/AFTERCVS/andremoveunmodi�ed�les from directory./APSP/STAMPZZ/BEFORECVS/.

After this theClient will monitor �les for changesit can�nd thattherearedirectories./APSP/STAMPZZsomewhere
on its path. So it will track changesconsideringthat changesbetween�les in ./APSP/STAMPZZ/AFTERCVS/and
./APSP/STAMPZZ/BEFORECVS/arenot valid. After client monitorsall changesit removes./APSP/STAMPZZdirec-
tories.

Locking mechanismwill beusedto preventany modi�cation on �les wheneitherclient or CVS wrapperworking on
them.We will usesimply �le ./APSP/lock which would symbolizethatsomebody(client or cvswrapper)is working
on �les currently in this directory, so the otherprocessshouldwait till this �le will be removed andthenproceed
further.

2.3 Databasedesign

Ourdatabasehasasetof 14Tablesenumeratedthus.(SeeFig. 2.2);
3Moredetaileddescriptionof thedatabasewill beprovidedin thenext chapter
4Whenuseractivatesmenus/buttonswithin client, no authenticationwould be requiredbecauseclient hasinformationaboutcurrentopened

session,soit cantell specifywebinterfacehashvaluefor currentopenedsession
5Thiscapabilitywasn't mentionedin UI document,but thatonewill beupdatedto re�ect this
6“ZZ” herein directorynamesjustnext availablenumber. Soif therewasalreadydirectorySTAMP01, thenSTAMP02will becreatedfor current

case
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Figure2.1: SystemDesignDiagram

1. USERS
TheUserstablehasthefollowing �elds.

� USR ID : int A uniquekey �eld for this table.
� LOGIN : stringHoldsUser'sLogin name.
� EMAIL:string User'sEmail ID.
� PASSW HASH : bytesUser'sencryptedpassword information.
� LOGGED IN : bool Statusof User, If theuseris currentlyloggedin or not.
� SESSIONHASH : bytes

2. FILE CHANGES
TheFILE CHANGEStablehasthefollowing �elds.

� FL CH ID : int A uniquekey �eld for this table.
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� USR USR ID : int StoresUserId of Userwhoowns/operatesin this �le.
� FL FL ID:int StoresFile Id of theassociated�le.
� LINES ADDED: int Storesthenumberof linesaddedin this particular�le change.
� LINES REMOVED: int Storesthenumberof linesremovedin this particular�le change.
� LINES MODIFIED: int Storesthenumberof linesmodi�ed in this particular�le change.

3. FILES
TheFILES tablehasthefollowing �elds.

� FL ID : int A uniquekey �eld for this table.
� PRJPRJID : int StorestheProjectId of theprojectthatthis �le is associatedwith.
� FILENAME:stringStoresFilename
� PATH IN PRJ:stringStoresrelativepathof the�le from rootdirectoryof project.

4. PHASE
ThePHASEtablehasthefollowing �elds.

� PHSID : int A uniquekey �eld for this table.
� NAME : stringStoresthenameof thePhase.

5. TREE
TheTREEtablehasthefollowing �elds.

� FL R ID : int A uniquekey �eld for this table.
� FL R PARENT ID : int Storesthekey of theparentdirectory.
� DEPTH: int Storesthedepthfrom therootdirectory.

6. PLACE
ThePLACE tablehasthefollowing �elds.

� PL ID : int A uniquekey �eld for this table.
� NAME : stringStoresthenameof theplacewheretheuserworksfrom.

7. LOGINS
TheLOGINS tablehasthefollowing �elds.

� LG ID : int A uniquekey �eld for this table.
� PLC PLC ID : int StoresthePLC ID of theplacewhereuserloggedin from for whichsessionarecordof

this tablewascreated.
� USR USR ID : int StoresthePLC ID of theplacewhereuserloggedin from for which sessiona record

of this tablewascreated.
� TIME : timeStoresthelogontime.

8. PHASECHANGES
ThePHASECHANGEStablehasthefollowing �elds.

� PSCHID : int A uniquekey �eld for this table.
� USR USR ID : int StorestheUser's ID to whoma recordof phasechangeis assocatedwith.
� FL R ID : int Storesthe ID of the �le in treeto associateit to the directoryin which userwasworking

whenchangingthephase.
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� PHSPHS ID : int StoresthePhaseID of thephasethatwaschanged.
� TIME START : timeStoresthetimewhenwork beganon this phase.
� TIME END : time Storesthetimewhenwork endedon this phase.

9. PIP
ThePIPtablehasthefollowing �elds.

� PIP ID : int A uniquekey �eld for this table.
� USR USR ID : int StorestheUser's ID to whoma recordof PIPis assocatedwith.
� PRJPRJID : int StorestheID of Projectwhich is assocaitedwith this PIP.
� COMMENTS: stringStoresusercommentsin referenceto theproposal.

10. PROBLEM PROPOSAL
ThePROBLEM PROPOSALtablehasthefollowing �elds.

� PPID : int A uniquekey �eld for this table.
� PIP ID : int StoresPIPto which thisPPbelongs.
� PROBLEM : stringStorestheProblemdescription.
� PROPOSAL: stringStorestheProposaldescription.

11. DEFECTREPORTS
TheDEFECT REPORTS tablehasthefollowing �elds.

� DFCT ID : int A uniquekey �eld for this table.
� PRJPRJID : int StoresProjectID to which this defectreportbelongsto.
� USR USR ID : int StoresUserID to whomthis defectreportis associatedwith.
� PHSPHS ID INJECTED: int StoresPhaseid of thephasewhendefectwasinjected.
� TIME INJECTED: timeStoresPhaseid of thephasewhendefectwasinjected.
� PHSPHS ID REMOVED : int StoresPhaseid of phasewhendefectwasremoved.
� TIME REMOVED : timeStoresPhaseid of phasewhendefectwasremoved.
� DESCRIPTION: stringStoresthedescriptionof thedefect.
� FIX TIME: int Storesthetime takento �x defectin minutes.

12. PROJECTS
ThePROJECTStablehasthefollowing �elds.

� PRJID : int A uniquekey �eld for this table.
� CVS PATH : int Storesthepathof rootdirectoryof theprojectasis in theCVSserver.

13. PPS
ThePPStablehasthefollowing �elds.

� PPSID : int A uniquekey �eld for this table.
� PRJPRJID : int Storesprojectid of theprojectto which thisPPSbelongsto.
� USR USR ID : int Storesuserid of theuserto whomthis PPSbelongsto
� LOC HR : int StorestheLinesof codeperhour. (EstimatedValue)
� TOTAL LOC : int StorestheTotal numberof linesof code.(EstimatedValue)
� TOTAL TIME : int Storesthetotal time takenfor theprojectsummary.
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14. PPSITEMS
ThePPSITEMS tablehasthefollowing �elds.

� PPSPPSID : int StoresthePPSid of thePPSthatthis item is associatedwith.
� PHSPHS ID : int StoresthePhaseid of thephasefor whichwenoteparameters.
� DEFECTSINJ : int Storesthenumberof defectsinjectedin onephase.
� DEFECTSREM : int Storesthenumberof defectsremovedin onephase.
� TIME : int Storesthetimespentin onephase.
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2.4 OO Design(Classes)

In thissectionswepresentclasseswedesignedfor oursystem.Someclassesareserver-sideRMI classessothey need
correspondinginterfacedeclarationbasedonmethodsthey implement.

Theseinterfacescanbedrawn directly from correspondingclassesthatis why they arenotpresentedin thispaper.

Therearetwo majorpartsof classesin our design.We did strongdecouplingof UI from any logic, soUI interface
(classMainW indow andits members- menus,buttonsetc)delegatesactualactionsto beimplementedby Client.

UI classeshavedirectcorrespondingto designedUI thatis why thereis nomuchsensein detaileddescriptionof each
of them.YoucanseegeneralUI classesdiagramonFig. 2.3

Furtherwe will presentclassesfor client andserver which we would have in our system.Communicationbetween
client andserver will be implementedusingJava RMI, someclasseswill be not serializablebut server-sideso we
cancommunicateto the databaseinvoking on client sidetheir methodson server. So classClient hasnot actually
instancesof classProject but it hashandlerto it. We don't distinguishbetweenclassandhandlerin nameof typein
diagrams.Either it is handleror not canbedecidedon typeserializable/server-sizeof theclassandplaceof current
class(client/server)
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Login : JWindow


+Login() : bool


-UserName : JTextField

-Password : JPasswordField

-Login : JButton

-Cancel : JButton


ChangePassword : JWindow


+change() : bool


-Old Password : JPasswordField

-New Password : JPasswordField

-Re-enter Password : JPasswordField

-Change : JButton

-Cancel : JButton


ForgotPassword : JWindow


+sndpwd() : bool


-UserName : JTextField

-Send Password : JButton

-Cancel : JButton


MainWindow


-User : JMenu

-View : JMenu

-Graphs : JMenu

-Forms : JMenu

-Project : JComboBox

-Phase : JComboBox

-SelectProject : JButton

-PrjTime : Timer

-PhsTime : Timer

-LogWindow : JWindow

-numPhases : const int

-recentPhases : vector<Phases>


User: JMenu


-Login : JMenuItem

-Logout : JMenuItem

-ForgotPassword : JMenuItem

-ChangePassword : JMenuItem

-Exit : JMenuItem


Graphs : JMenu


-MainGraph : JMenuItem

-CurrentProjectGraph : JMenuItem

-CurrentWeekGraph : JMenuItem


Forms : JMenu


-PPS : JMenuItem

-PIP : JMenuItem

-DRL : JMenuItem


View : JMenu


-ProjectClock : JMenuItem

-PhaseClock : JMenuItem


PIPform : JWindow


+UpdatePIP() : bool

+getPIP() : PIPform


-Title : JTitle

-Problem : JTextArea

-Proposal : JTextArea

-Display : JScrollPane

-Add : JButton

-Clear : JButton

-Done : JButton


PPSform : JWindow


+UpdatePPS() : bool

+GetPPS() : PPSForm


-Title : JTitle

-LOC/HR : JTextField

-TotalLOC : JTextField

-TIPPlanning : JTextField

-TIPDesign : JTextField

-TIPCode : JTextField

-TIPCompile : JTextField

-TIPTest : JTextField

-DIPlanning : JTextField

-DIDesign : JTextField

-DICode : JTextField

-DICompile : JTextField

-DITest : JTextField

-DRPlanning : JTextField

-DRDesign : JTextField

-DRCode : JTextField

-DRCompile : JTextField

-DRTest : JTextField

-OK : JButton

-Cancel : JButton


DRLform : JWindow


+UpdateDRL() : bool

+getDRL() : DRLForm


-Title : JTitle

-Date : Date

-Defect : JTextField

-InjectPhase : JTextField

-RemovePhase : JTextField

-FixTime : JTextField

-Description : JTextArea

-DefectLog : JWindow

-AddDefect : JButton

-Clear : JButton

-Close : JButton


DeleteAccount : JWindow


+DeleteAccount() : bool


-UserName : JTextField

-Delete : JButton

-Cancel : JButton


RegisterUser : JWindow


+RegisterUser() : bool


-UserName : JTextField

-EmailAddress : JTextField

-Register : JButton

-Cancel : JButton


SelectProject : JFileChooser


-RootPath : string


Opens


Opens

Opens


Opens


Opens


Opens


Opens


Opens


Figure2.3: UI classes.
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2.4.1 Client

Client
-user: User
-projects: Vector<Project>
-curDir: File
-server: Server
-phases: vector<Phase>
-timer()
-diffDirectory(dir:Dir,dirCur:String,dirOld:String): bool
-checkDirectories(): void
+authenticateUser(userName:String,password:String): String
+deleteUser(userName:String): String
+registerUser(userName:String,email:String): String
+isLoggedIn(): bool
+isAdmin(): bool
+changePassword(oldPassword:String,newPassword:String): String
+forgotPassword(): void
+changeDir(dir:CDir): void
+changePhase(phase:Phase): void
+getMainGraphURL(): String
+getProjGraphURL(): String
+getWeekGraphURL(): String
+getPhases(): vector<Phases>
+getDirs(): vector<CDir>

Figure2.4: ClassClient

Attrib utes

� Private:

user:UserSpeci�eshandlerfor serversideobjectof typeUser.

projects:Vector
�

Project � List of projectsin whichusercurrentlyinvolvedsobetweenwhichhewill beableto
switch.Currentlist is built basedon list of directoriesfoundin con�guration�le.

curDir:File Speci�eshandlerfor serversideobjectof typeFile whichis currentselected�le/directory onwhich
useris workingon.

server:Server Speci�es handlerfor server sideobjectof type Server which correspondsto the server main
object.It is obtainedthroughRMI mechanismat thetimewhenclient runsandreadsaddressof theserver from
con�guration�le.

phase:Vector
�

Phases� Justa containerfor objectswhich describepossiblephases.This list is obtainedfrom
theserverafterconnectionto it setup.

Methods

� Private:

—————————–
timer(...)

Threadwhich runsin backgroundandrunscheckDirectories()in speci�edamountof time.
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—————————–
checkDirectories(...)

Goesthroughall directoriesof currentprojectandchecksfor changesit �nd thereusingdiffDirectory()method.

—————————–
diffDir ectory(...)

Compares�les in two directorieswhich is currentand the onewith �les from time when it was previously
checked. If it �nds changesin any of �les, it reportsthemto theserverandcopiestheminto shapshotdirectory
sowe cankeeptracklateronnew changes.

Arguments:

– dir:Dir serversideclasswhichcorrespondto this directory

– dirCur:String directorywith �les whichcanbeupdated

– dirOld:String it is directorywith snapshotwhichwasmadebefore

Returns(typebool): returnstrueif therewere�les changedin currentdirectory(not recursivecheckhere).

� Public:

—————————–
authenticateUser(...)

Arguments:

– userName:Stringnameof theuserprovidedby userinterfaceto theclient

– password:String passwordprovidedby UI for mentioneduserName

Returns(type String): returnsemptystring in casewhenuserwasproperlyauthentication,otherwisereturns
stringwith errormessageto bedisplayedto theuser.

—————————–
deleteUser(...)

Currentmethodperformsany operationjust in casewhenisAdmin() functionreturnstrue.

Arguments:

– userName:Stringnameof theuserprovidedby userinterfaceto theclient

Returns(typeString): returnsemptystringin casewhenuserdeletionwaswithoutany errors,otherwisereturns
stringwith errormessageto bedisplayedto theuser(like if userNamedoesn't correspondto any userregistered
within thesystem).

—————————–
registerUser(...)

Currentmethodperformsany operationjust in casewhenisAdmin() functionreturnstrue.

Arguments:

– userName:Stringnameof theuserprovidedby userinterfaceto theclient

– email:String email of theuser, wheregeneratedrandompassword will be sent,sousercanchangeit to
thenew one.

Returns(type String): returnsemptystring in casewhenuserregistrationwaswithout any errors,otherwise
returnsstringwith errormessageto bedisplayedto theuser(like if userNameis alreadyregisteredwithin the
system).
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—————————–
isLoggedIn(...)

Returns(typebool): returns“true” whenuseris loggedin with theserver.

—————————–
isAdmin(...)

Returns(typebool): returns“true” if currentuseris administratorsoUI cancreatespeci�c for Administrator
UI itemsin themenu..

—————————–
changePassword(...)

Justa proxy functionto call methodonserversideuserobject.

Arguments:

– oldPassword,newPassword:String old andnew passwordsaccordingly.

Returns(type String): empty string in caseif password was successfullychanged,otherwisereturnserror
message.

—————————–
forgotPassword(...)

Justa proxy functionto call methodonserversideuserobject.

—————————–
changeDir(...)

Mostly proxy functionto call methodsonserversideto changecurrentproject.

Arguments:

– dir:CDir directoryto whichuserwish to change.

—————————–
changePhase(...)

Proxyfunctionto call methodonserversideproject objectto changecurrentphaseof theproject.

Arguments:

– phase:Phasephaseto changeto

—————————–
getPhases(...)

GivesUI possibility to obtainlist of availablePhases. BecausePhaseis just simpleserializableclasswe can
passall theway to theUI.

Returns(typeVector
�

Phases� ): vectorof phasescurrentlyusedin thesystem.

—————————–
getDirs(...)

ProvidesUI with vectorof directoriesbetweenwhichusercanswitch.

Returns(type Vector
�

CDir � ): vectorof directoriesof projectsusercurrentlyworking on. This list obtained
from con�guration�le on localharddrive.

—————————–
getMainGraphURL,getProjGraphURL,getWeekGraphURL(...)

Also client runsweb browser, pathto which provided in .apsprc �le andopensa pagefrom web server with
statisticsaboutprojectsof currentloggedin user.
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Returns(type String): thesemethodsreturn URL to the web server by which graphsfor currentuserand
accordinglygeneral,for projectandfor currentweekgraphscanbe shown (in casethat UI canprovide web
browsercapabilityandnoexternalbrowsernecessary).
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2.4.2 CDir

ClassCDir servesasa messengerbetweenclient andUI. We can't just give UI handlersto a server sideDir objects,
thatis why we createaninterfaceCDirInterface whichhasbasicfunctionsto keeptreestructure.Manipulatingwith
it UI canspecifywhichdirectoryuseasnext activeone.OnotherhandeachCDir instancewill havealsoinformation
aboutcorrespondingobjectonserver-side.

CDir

-name: String
-subDirs: vector<CDir>
-dir: Dir
-realPath: String
+CDir(dir:Dir): CDir
+getDir(): Dir

CDirInterface

+getSubDirs(): vector<CDirInterface>
+getName(): String
+getPath(): String

Figure2.5: ClassCDir

Attrib utes

� Private:

name:String Nameof directory.

subDir:vector¡Dir¿ Storesthelist of subdirectories.

dir:Dir realPath:String

Methods

� Public:

—————————–
CDir(...)

Arguments:
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– dir:Dir Id of thephase.

Returns(typeCdir ): Constructor, soreturnsobjectof sametype.

—————————–
getDir(...)

Returns(typeDir ): Directory
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2.4.3 CDirInterface

Methods

� Public: —————————–
getSubDirs(...)

Returns(typevector¡CDirInterface¿): Getslist of all subdirectoriesfor display.

—————————–
getName(...)

Returns(typeString): Returnsname.

—————————–
getPath(...)

Returns(typeString): ReturnsPath
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2.4.4 Server

Server
-db: DB
-openedProjects: container<Project>
+authenticateUser(login:string,password:string,place:String): User
+getUser(session_hash:string): User
+getPhases(): vector<Phases>
+getProject(cvspath:String): project

Figure2.6: ClassServer

Server-sideclassinteractionswith whichwould beimplementedthroughRMI remote-methodinvocations.This class
performsthedutyof initial accessto correspondingclassasPhase, Project andUser.

Attrib utes

� Private:

db:DB This is anobjectof thetypeDB.

openedProjects:containerThis is somekind of container(avectoror a hashtable)containingobjectsof the
classProject sowedonthaveto createseparateobjectsfor inquiriesto thesameproject.

Methods

� Public:

—————————–
authenticateUser(...)

Arguments:

– userName:Stringnameof theuserprovidedby client

– password:String password for theuser

Returns(type String): returnsemptystring in casewhenuserwasproperlyauthenticated,otherwisereturns
stringwith errormessageto bedisplayedto theuser.

—————————–
getPhases(...)

Returns(typevector(Phase)): returnsa vectorcontainingall thephasesde�ned in thesystem.

—————————–
getProject(...)

Findsaprojectfor speci�c CVSpath,sojustby looking in realphysicaldirectoryonharddriveandCVS/Root7

therewe can�nd necessaryobjectonserverside.

Arguments:

– cvspath:String thepathin CVS wherethedirectoryresides

7It canlook like :pserver:yoh@earwax.cs.unm.edu:/home/yoh/progr/cs460/cvs.data
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Returns(typeProject): returnstheProject object(NULL objectif nosuchdirectoryfound)

—————————–
getUser(...)

Arguments:

– sessionHash:StringsessionHashis usedto checkif theuseris alreasyloggedin

Returns(typeUser): returnstheUserobject
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2.4.5 File

TheFile classwill resideon theserver sowill bea server-sideclasssoit caninteractwith db. Thereis a constructor
for �le wherewe provideall its privateattributesto initialize.

File
-flId: int
-fileName: String
-parentProject: Project
-db: DB
+File(id:int,name:String,parent:Project,ldb:DB): File
+register(user:User,added:int,removed:int,modified:int): void
+changePhase(usr:User,phase:Phase): void
+getProject(): Project
+getStat(graphId:int,start:Time,end:Time,usr:User): int
+getName(): String

Figure2.7: ClassFile

Attrib utes

� Private:

�Id:int An integerhandlerwhichwould beauniqueid for eachFile.

�leName:String Nameof the�le withoutpath.

parentProject:Project TheProjectto which this �le belongs.

db:DB TheDataBase.

Methods

� Public:

—————————–
register(...)

Registerschangeson the�le in db

Arguments:

– usr:User TheUserwith which this classis associated.

– added:int Linesadded.

– removed:int Linesremoved.

– modi�ed:int Linesmodi�ed.

Returns(typevoid): Justregistersachangein the�le status.

—————————–
changePhase(...)

Arguments:

– usr:User TheUserwith which this classis associated.
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– phs:PhaseThephasethatwaschangesto.

Returns(typevoid): Justregistersachangein thephasestatus.

—————————–
getProject(...)

Returns(typeProject): ReturnstheProjectobjectto which the�le belongs.

—————————–
getName(...)

Returns(typeString): Returns�le' sname.

—————————–
getStat(...)

Arguments:

– graphId:int A handlerfor thetypeof graphthatneedsto bedisplayed.

– start:T ime Starttime.

– end:Time Endtime.

– usr:User Theuserspeci�c to whomgraphsneedo bedisplayed.

Returns(typeint ): returna valuefor mentionedtypeof graph.
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2.4.6 Dir

TheDir classwill resideon theserver. TheDir classinheritsall attributesfrom theFile classandoverridesgetStat()
methodbecausestatisticsondirectoryis composedfrom statisticson �les anddirectorieswhichbelongto it.

Dir

+files: vector<File>
+getFiles(): vector<File>
+getStat(graphId:int,start:Time,end:Time,usr:User): int
+createFile(fileName:String): File

Figure2.8: ClassDir

Attrib utes

� Private:

�les:V ector
�

File � Thiswouldcontaintheobjectscorrespondingto all the�les in this directory.

Methods

� Public:

—————————–
getFiles(...)

Returns(typeVector
�

File � ): returnsall theFilesin this directory.

—————————–
createFile(...)

Createsa �le in this directory. This functionis necessarywhenthereis no �le in db yet.

Arguments:

– �lename:String thenameof the�le to becreated

Returns(typeString): createsa �le andreturnstheFile object

—————————–
getStat(...)

(overoaded)Arguments:

– graphId:int A handlerfor thetypeof graphthatneedsto bedisplayed.

– start:T ime Starttime.

– end:Time Endtime.

– usr:User Theuserspeci�c to whomgraphsneedo bedisplayed.

Returns(typeint ): returna valuefor mentionedtypeof graph.
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2.4.7 Project

TheProjectclasstoowill resideon theserverbut will beserializable.

Project
-prj_Id: int
+getId(): int
+getRoot(): Dir
+getDefects(usr:User): vector<Defects>
+updateDefects(defects:vector<Defect>,user:User): bool
+updatePIP(pip:PIP): bool
+getPIP(usr:User): PIP
+updatePPS(ppsform:PPS): bool
+getPPS(usr:User): PPS

Figure2.9: ClassProject

Attrib utes

� Private: prjId:int A uniquehandlerfor eachprojectin thesystem.

Methods

� Public:

—————————–
getID(...)

Returns(typeint ): ReturnstheprojectID.

—————————–
getRoot(...)

Returns(typeDir ): Returnstherootdirectoryof theproject.

—————————–
getDefects(...)

Arguments:

– usr:User TheuserwhoseDefectlog is needed.

Returns(typeVector
�

Defect� ): Returnsacollectionof all thedefectsin thelog for thatproject.

—————————–
updateDefects(...)

Arguments:

– usr:User TheuserwhoseDefectlog is needed.

– defects:Vector
�

Defect� a collectionof all thedefectswhich weremodi�ed or added,so they shouldbe
updatedin db.
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Returns(typebool): Returnstruein caseof a successfulupdateor falseotherwise.

—————————–
updatePIP(...)

Arguments:

– PIP An objectof typePIPwhichcontainsprocessimprovementproposalinofrmation.

Returns(typebool): Returnstruein caseof a successfulupdateor falseotherwise.

—————————–
getPIP(...)

Arguments:

– usr:User TheuserwhosePIPform is needed.

Returns(typePIP): Returnsanobjectof typePIPwith all informationaboutuser's ProcessImprovementPro-
posal.

—————————–
updatePPS(...)

Arguments:

– PPSAn objectof typePPSwhichcontainsprojectplansummaryinformation.

Returns(typebool): Returnstruein caseof a successfulupdateor falseotherwise.

—————————–
getPPS(...)

Arguments:

– usr:User TheuserwhosePIPform is needed.

Returns(typePPS): Returnsanobjectof typePPSwith all informationaboutuser'sProjectPlanSummary.
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2.4.8 DB

DB
-connection: Connection
+openConnection(dbName:string): bool
+isOpened(): bool
+endConnection(): bool
+runQuery(str:string): resultSet

Figure2.10:ClassDB

Attrib utes

� Private:

connection:ConnectionThis is anobjectof thetypeConnection.

Methods

� Public:

—————————–
openConnection(...)

Arguments:

– dbName:String nameof thedatabase

Returns(typebool): returnstrueif connectionis opened,elsereturnsfalse.

—————————–
endConnection(...)

Returns(typebool): returnstrueif connectionis closed,elsereturnsfalse.

—————————–
isOpened(...)

Returns(typebool): returnstrueif connectionis open,elsereturnsfalse.

—————————–
runQuery(...)

Arguments:

– str:String this stringhasthequeryto berun on thedatabase

Returns(typeResultset): returnstheResultsetreturnedwhenthequeryis executed.
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2.4.9 Phase

This classis usedby theotherclassesto getthephasefor a speci�c project.This is anRMI serializableclass, hence
its de�nition will exist onbothclientandserver.

Phase
-phaseId: int
-phaseName: String
+Phase(id:int,name:String): void
+getPhaseId(): int
+getPhaseName(): String

Figure2.11:ClassPhase

Attrib utes

� Private:

phaseId:int Uniqueidenti�er for eachphase.

phaseName:StringStoresthenameof thephase.

Methods

� Public:

—————————–
Phase(...)

Arguments:

– id:String Id of thephase.

– name:String Nameof thephase.

Returns(typevoid): SetsphaseIdandphaseNameto theargumentspassed.

—————————–
getPhaseId(...)

Returns(typeint ): ReturnsphaseId.

—————————–
getPhaseName(...)

Returns(typeString): ReturnsphaseName.
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2.4.10 PPS

This classstoresthe informationof theestimated,actualandto datevaluesof time anddefectsin phases.This is an
RMI serializableclass, henceits de�nition will exist onbothclientandserver.

PPS
-totalEstLoc: int
-EstLocPerHour: int
-time: vector<array[3]:int>
-defectsInjected: vector<array[3]:int>
-defectsRemoved: vector<array[3]:int>
+getTotalLoc(field:int): int
+setTotalEstLoc(value:int): void
+getLocPerHour(field:int): int
+setEstLocPerHour(value:int): void
+getField(block:int,phs:Phase,field:int): int
+setField(block:int,phs:Phase,value:int): void

Figure2.12:ClassPPS

Attrib utes

� Private:

totalEstLoc:int Storesthetotal linesof codefor aspeci�c project.

EstLocPerHour:int Storesthelinesof codeperhourfor aspeci�c project.

time:vector(array[3]:int) Storestheestimated,actualandto datetimesfor all thephasesof theproject.

defectsInjected:vector(array[3] :int) Storesthe estimated,actualand to datedefectsinjected for eachthe
phasesof theproject.

defectsRemoved:vector(array[3]:int) Storesthe estimated,actualand to datedefectsremoved for eachthe
phasesof theproject.

Methods

� Public:

—————————–
getTotalLoc(...)

Arguments:

– �eld:int Possiblevaluesfor �eld are1 for estimated,2 for actualand3 for to date.

Returns(type int ): ReturnstotalEstLocif �eld is 1, computesthe actualtotal lines of codefor the speci�ed
projectanduserif �eld is 2 andcomputestheto datetotal linesof codefor all theprojectstill thecurrentproject
for thespeci�eduserif �eld is 3.
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—————————–
setTotalEstLoc(...)

Arguments:

– value:int Totalestimatedlinesof codefor theproject.

Returns(typevoid): SetstotalEstLocto theargumentpassed.

—————————–
getLocPerHour(...)

Arguments:

– �eld:int Possiblevaluesfor �eld are1 for estimated,2 for actualand3 for to date.

Returns(type int ): ReturnsEstLocPerHourif �eld is 1, computesthe actuallines of codeper hour for the
speci�edprojectanduserif �eld is 2 andcomputestheto datelinesof codeperhourfor all theprojectstill the
currentprojectfor thespeci�eduserif �eld is 3.

—————————–
setEstLocPerHour(...)

Arguments:

– value:int Estimatedlinesof codeperhourfor theproject.

Returns(typevoid): SetsEstLocPerHourto theargumentpassed.

—————————–
getField(...)

Arguments:

– block:int Determinesthe vector. 1 for Possiblevaluesare 1 for time, 2 for defectsInjectedand 3 for
defectsRemoved.

– phs:PhasePhaseof theproject.

– �eld:int Possiblevaluesfor �eld are1 for estimated,2 for actualand3 for to date.

Returns(typeint ): Computesandreturnsthespeci�edvaluedependingon thearguments.

—————————–
setField(...)

Arguments:

– block:int Determinesthe vector. 1 for Possiblevaluesare 1 for time, 2 for defectsInjectedand 3 for
defectsRemoved.

– phs:PhasePhaseof theproject.

– value:int Valueof thespeci�ed�eld determinedby blockandphase.

Returns(typevoid): Setsthevalueof the�rst index of thearrayof thespeci�edblockandphaseto theargument
valuepassed.The �rst index of thearrayis anestimatedvalue,thescondis actualandthe third is the to date
value.
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2.4.11 PP

This classis usedby theuserto storeproblemandproposalthat is linked to a particularPIP form. This is an RMI
serializableclass, henceits de�nition will exist onbothclientandserver.

PP
-ppId: int
-problemDescription: String
-proposalDescription: String
-ppstatus: int
+getProblemDescription(): String
+setProblemDescription(probdesc:String): bool
+getProposalDescription(): String
+setProposalDescription(propdesc:String): bool
+getppStatus(): bool
+setppStatus(stat:bool): bool

Figure2.13:ClassPP

Attrib utes

� Private:

ppId:int Uniqueidenti�er for eachPP.

problemDescription:String Storesthedescriptionof theproblem.

proposalDescriptionType: String Storesthedescriptionof theproposal.

ppStatus:int Storesthestatusindicatingtheoperationto beperformed.Falseis for addingtheproblem-proposal
to thedatabaseandtrueis for updatingthePP(problem-proposal)in thedatabase.

Methods

� Public:

—————————–
getProblemDescription(...)

Returns(typeString): ReturnsproblemDescription.

—————————–
setProblemDescription(...)

Arguments:

– probdesc:StringDescriptionof theproblem.

Returns(typebool): SetsproblemDescriptionto theStringargumentpassedto it andreturnstrueif successful
andfalseif failed.

—————————–
getProposalDescription(...)
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Returns(typeString): ReturnsproposalDescription.

—————————–
setProposalDescription(...)

Arguments:

– propdesc:StringDescriptionof theproposal.

Returns(typebool): SetsproposalDescriptionto theStringargumentpassedto it andreturnstrueif successful
andfalseif failed.

—————————–
getppStatus(...)

Returns(typebool): ReturnsppStatus.

—————————–
setppStatus(...)

Arguments:

– stat:bool Statusof theoperationwhetherbeingaddedor edited.

Returns(typebool): SetsppStatusto thebool argumentandreturnstrueif successfulandfalseif failed.
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2.4.12 PIP

This classis a containerof all theproblem-proposalsfor a speci�c projectanduser. This is anRMI serializableclass
, henceits de�nition will exist onbothclientandserver.

PIP
-pipId: int
-pipComments: String
-pipProblemProposals: vector<PP>
+getComments(): String
+setComments(comments:String): bool

Figure2.14:ClassPIP

Attrib utes

� Private:

pipId:int StoresuniqueId for eachPIP.

pipComments:String Storescommentsandnotesfor thePIP.

pipProblemProposals:vector(ProblemProposal) Storesthe vector of all the PPsfor the speci�c userand
project.

Methods

� Public:

—————————–
getComments(...)

Returns(typeString): ReturnspipComments.

—————————–
setComments(...)

Arguments:

– comments:StringCommentsandnotesfor thePIP.

Returns(typebool): SetspipCommentsto the String argumentpassedto it andreturnstrue if successfuland
falseif failed.
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2.4.13 Defect

Thisclassis usedto storethedefectsaddedby theuser. This is anRMI serializableclass,hencetheclassresidesboth
on theClient andtheServer.

Defect
-defectId: int
-defectTypeNames: constant String Array
-defectTypeId: int
-phaseInjected: Phase
-phaseRemoved: Phase
-fixTime: int
-defectDescription: String
-defectStatus: bool
+getPhaseInjected(): Phase
+setPhaseInjected(phs:Phase): bool
+getPhaseRemoved(): Phase
+setPhaseRemoved(phs:Phase): bool
+getFixTime(): int
+setFixTime(time:int): bool
+getDefectTypeId(): int
+setDefectTypeId(time:int): int
+getDefectDescription(): String
+setDefectDescription(defdesc:String): bool
+getDefectStatus(): bool
+setDefectStatus(stat:bool): bool

Figure2.15:ClassDefect

Attrib utes

� Private:

defectId:int Uniqueidenti�er for eachdefect.

defectTypeNames:constantString Array Storesthestringnamesfor defecttypes.

defectTypeId:int Integercodefor thedefecttypeandalsoactsasan index for defectTypesstringarrayto get
thenameof thedefecttype.

phaseInjected:PhaseStoresthephasein which thedefectwasinjected.

phaseRemoved:PhaseStoresthephasein which thephasewasremoved.

�xT ime:int Storesthetime takento �x thedefect.

defectDescription:StringStoresthedescriptionof thedefect.

defectStatus:boolStoresthestatusindicatingtheoperationto beperformed.Falseis for addingthedefectto
thedatabaseandtrueis for updatingthedefectin thedatabase.
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Methods

� Public:

—————————–
getPhaseInjected(...)

Returns(typephs:Phase): ReturnsphaseInjected.

—————————–
setPhaseInjected(...)

Arguments:

– phs:PhaseThePhasein which thedefectwasinjected.

Returns(typebool): SetsphaseInjectedto thePhasepassedasargumentandreturnstrueif successfulandfalse
if failed.

—————————–
getPhaseRemoved(...)

Returns(typePhase): ReturnsthephaseRemoved.

—————————–
setPhaseRemoved(...)

Arguments:

– phs:PhasePhasein which thedefectwasremoved.

Returns(type bool): SetsphaseRemoved to the Phasepassedasargumentandreturnstrue if successfuland
falseif failed.

—————————–
getFixTime(...)

Returns(typeint ): Returns�xT ime.

—————————–
setFixTime(...)

Arguments:

– time:int Thetime takento �x thedefect.

Returns(typebool): Sets�xT ime to theint passedasargumentandreturnstrueif successfulandfalseif failed.

—————————–
getDefectTypeId(...)

Returns(typeint ): ReturnsdefectTypeId.

—————————–
setDefectTypeId(...)

Arguments:

– time:int Theid of thedefecttype.

Returns(typebool): SetsdefectTypeID to theint passedasargumentandreturnstrueif successfulandfalseif
failed.

—————————–
getDefectDescription(...)
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Returns(typeString): ReturnsdefectDescription.

—————————–
setDefectDescription(...)

Arguments:

– defdesc:StringDescriptionof thedefect.

Returns(typebool): SetsdefectDescriptionto thestringpassedasargumentandreturnstrueif successfuland
falseif failed.

—————————–
getDefectStatus(...)

Returns(typebool): ReturnsdefectStatus.

—————————–
setDefectStatus(...)

Arguments:

– stat:bool Statusof theoperationwhetherbeingaddedor edited.

Returns(typebool): SetsdefectStatusto thebool passedasargumentandreturnstrueif successfulandfalseif
failed.
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2.5 SequenceDiagram

This particularsequencediagramis basedon the userrequestinga PIP (ProcessImprovementProposal)form to
edit/modify. Thereis correspondingserializableclassPIP, sowecangetwholePIPfrom theServer to theClient.

Theprocessbeginswith theuserclicking on theformsmenu,in themainwindow of our programandthenclicking
on thePIPmenuitem. This will trigger the function,PIPform(),which will opena window of typePIPform. This
window will immediatelytell thelogical client to requestthePIP form from theserver for speci�c user, throughthe
functiongetPIP().The logical Client (a separateentity from theUI) will thencall the remotemethodgetPIP(User)
from curProj objectof Project, which is an instanceof theclasson the server, but not on theclient. The resultof
this will betheProject classmakinga queryto theDB by calling thefunctionrunQuery(“Select”).TheDB will then
respondto this querywith appropriateinformation- serializableobjectof classPIP.

After theuserhascompletedmodi�cation of this PIPform, he/shehastwo options.Optionone,hecanclosethePIP
form window without saving any changesby clicking on theX buttonon theright top corner. Option two, which is
modeledin thelowerportionof our diagram,is to save thechangeshemadeby clicking on theDonebutton.

ThesaveprocessbeginswhentheuserclickstheDonebutton.Thisactionwill triggerafunctioncall,UpdatePIP(PIPform).
This is a functioncall to thelogicalClient, whichwill thenmakea requestto save datato theServer througha func-
tion calledUpdatePIP(user,PIP).SincePIP is a serializableclass,we will useRMI to transfertheclassin its entirety
to theserver. Oncetheclasshasarrived(assumingno transfererrorsoccurred),theProject classon theserver will
initiatea saverequestto thedatabaseDB throughthefunction,runQuery(“Update”).

MainWindow PIPform Client Project DataBase

PIPform() getPIP() getPIP(User) runQuery("SELECT ... " )

UpdatePIP(PIP) UpdatePIP(User,PIP) runQuery('UPDATE ... " )

Figure2.16:SequenceDiagram(PIPformuse-case).

2.6 Data Flow Diagram

This data�o w diagrambeginswith theuserat theLogin Window. Thentheuserentershis usernameandpassword.
Oncetheuserclicks on theLogin button,theusernameandpassword is sentto theclient throughtheLogin() method
in theUI. ThismethodthencallsAuthenticateUser(),aremotemethodontheserverthroughthelogicalclient. In other
words,the logical client will invoke a remotemethodon theserver, which will querythedatabasefor thatparticular
userName.

Databasewill returnahashvalueof thepasswordandtheservercomparesthishashvalueto thehashvalueit computes
for thepassword enteredby theuser, thusverifying theuser. Also databasereturnsparameterisLoggedInwhich will
statethatuseris alreadyloggedsohecan't login now, soauthenticationfails. If theuseris authenticated,theserver
updatesthedatabasethattheuseris loggedin. TheAuthenticateUsermethodreturnsaninstanceof serializableUser
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classwith appropriateattributessetbothfor thevalid andinvalid user. This informationis thenstoredon the logical
client. Dependingon valuesof the attributes(isLoggedIn)in the Userclass,client will provide UI with messageif
thereis aproblemwith login or directlygiveshim accessto thedifferentmainwindow menuitems.

isLoggedIn
sessionHash

isLoggedIn

Figure2.17:DataFlow Diagramfor Login usecase.
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