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Chapter 1

Intr oduction

In this paperwe presentesignfor our project:

generahrchitecturatlesign

databasschema

OOdesign(classes)

exampleof sequenceliagramon speci ¢ usecase

exampleof data o w diagramsn speci ¢ usecase.



Chapter 2

Ar chitecture Design

Its basicstructurels a 3-tier architectureandit consistsof 4 maincomponentsClient, Sener, Databasendthe Web
Applicationﬂ. Eachof thecomponentaredescribedelow.

We tried to decreasany couplingbetweernbusinesdogic anduserinterfaceelementof the design.SoUl on client
sideis separateclassfrom real client, so Ul is not aware of Client/Sener organizationof the systemat all. It just
delegatenecessarfunctionalityto theclient.

The GUI of the client (classMainW indow) will be the main interfacebetweensystemandthe user GUI invokes
methodsof Client which communicatesvith the Sewver. The maintaskof the Client is to gatherdatafrom the user
throughUl andto grabstatisticson project les andthento sendthemto the Sewver. Informationaboutchange®n
les will be drawvn from comparisorof les in adirectoryand les in JAPSH subdirectorywherewe would keep
shapshobf les from previous comparison After comparisoris done, les with changedgrom currentdirectoryare
copiedover les in ./APSPsubdirectorysowhennext time monitoringis donewe will have only nen changesn les.

On the otherhandClient recevessomestatisticalinformationfrom the Sewer in theform of forms (PIP, PPSand
DRL). No validationis performedontheclient-side which makesit simpleandcompact.Loosecouplingbetweerll
andClient givesthe e xibility to changeupgradeandaddnew featurego Ul in future versionswith no or minimal
changein the“business’ogic. Almostall validationsandbusinesdogic is appliedat the Server andcorresponding
sener-sideclassesTheClient monitorstheprojectsandthecorrespondinges for linesaddedmodi ed anddeleted.
It alsokeepstrack of the timesperiodswhenthesechangesccur, recordsandsendshe time spentin eachphaseof
the project. It alsoallows the userto switch betweerprojects.Both Ul andClient canin no way communicatewvith
the databas¢hussecuringthe system.Client takesinput from the Ul and les' statisticsandsendsequests/updates
to the Server. It alsorecevesinformationanddatafrom the Server anddisplaysit to theuser

All mentionedcomponentsvill be implementedusingJava technology Client, Sener andweb-interficewould use
JaraRMI serializableobjectsandmethodcalls from remoteobjectsto provide intercommunication.

The Sewver is the gatavay betweenthe Client andthe databaségbasicinteractionswith databaseoveredby class
DB). It allows theuserto beregisteredwith the system.Clientrequestsener to authenticatehe userandallows him

to addandedit forms, specifyprojectinformation,changeuserinformationonceauthenticatedlf the userforgetsthe
passwerd, it emailsthe passverdto him/her All thevalidationsareperformedn the Senerandthebusinesgogic too

is appliedatthe Server. WhenServer recevesrequestgrom the Client it queriesthe databaseperformsvalidations
andsend<orrespondingnformationto theClient. It alsorecevesdatafrom the Client andupdateshedatabaseThe
Sewer usesMySql JDBCdriverto connecto the MySQL databasevhich would storeall theinformation.

The Databasestoresthe informationreceved from the sener. The databasevould have tablesto storeinformation

1Thereis 5th componenbf the system- CVSwrapperwhich will be involved whenthe userinvoke “cvs update”commandwhich canbring
codewhich doesnt belongto theuser sowe needto avoid gettingstatisticsfrom it
2Soeachdirectorywhich dealswith CVS andhas./CVSsubdirectoryalsowould have ./APSPsubdirectoryfor our purposes
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pertainingto Users, Projects,PhasesFiles, Directories, Defects,PIP forms, PPSforms, Reports. It would have
relationshipdetweerthetabled.

TheWeb Applicationallows usergto view their graphsPIPforms,PPSformsandDRL forms. The Web Application
implementauserauthenticatiorio securauserinformationin casewhenusertriesto getinformationwithoutactivating
client's Ul element8. Multiple userscan login simultaneouslyand view their projects' information. This would
allow usersto have accesdo their projectsevenwhenthey donthave the Client on their machinethusgiving him/her
universalaccessibility

The Web Applicationdoesnot allow the userto changeary informationin the databaseegardinghis/herprojects,it
only allows the userto view the information. If the userwishesto changenformation,thenhe mustusethe Client.
This would make the systemmoresecure.The usercanview graphsthroughthe projectrangego within the project.
The resolutionof the graphswould be the refreshtime that he hasset. He canevenview graphson a single le or
directories.He canalsoview PIP, PPSandDRL forms for eachprojecﬁ. Web Application would be implemented
using Java Servlets. It would also RMI to getinformationfrom the sener, so we wouldn't needto openanother
DB connectiorto our databas@andwill have just singleuni ed interfaceof the sener's classedo getary necessary
information.

2.1 SystemDesign

2.2 CVS Wrapper

CVSwrapperis justasimplebashscriptwhich will bealiasedagainstcvs. Sowhenuserneedgo runcvsheneedso
runourwrapper(letsnameit apspcvsTheonly duty of thewrapperis to reacton “update”commando CVS because
it canbring alot of modi cationsto the codeof the programwhich arenotintroducedy currentuser Thewrapperis
necessaryo preventthesdinesof codewhichtheuserdidn't write from beingcounted.

Soapspcvswhen“update”commands askedwill donext: for eachdirectorywhichis subdirectoryof directorywhere
cvs commands invoked, it will copy les which aremonitoredto directory./APSP/SAMPZZ/BEFORECVB/ run
“cvs updatewith parametersvhichwerespeci edby user thenmake acopy of all les whichwereupdatedo thedi-
rectory./APSP/SAMPZZ/AFTERCVS3indremoreunmodi ed les fromdirectory./APSP/SAMPZZ/BEFORECVS/

After this the Clientwill monitor les for changest can nd thattherearedirectories/APSP/SAMPZZsomeavhere
on its path. Soit will track changesconsideringthat changedetweenles in ./APSP/SAMPZZ/AFTERCVSind
JAPSP/SAMPZZ/BEFORECVSrenot valid. After clientmonitorsall changest removes./APSP/SAMPZZdirec-
tories.

Locking mechanisnwill beusedto preventany modi cation on les wheneitherclientor CVS wrapperworking on
them. We will usesimply le ./APSP/lo& which would symbolizethatsomebody(client or cvswrapper)is working
on les currentlyin this directory so the otherprocessshouldwait till this le will be removed andthenproceed
further.

2.3 Databasedesign

Our databaséasa setof 14 Tablesenumeratethus. (SeeFig.Z3);

SMore detaileddescriptionof thedatabasevill beprovidedin the next chapter

4Whenuseractivatesmenus/bttonswithin client, no authenticatiorwould be requiredbecauselient hasinformation aboutcurrentopened
sessiongsoit cantell specifywebinterfacehashvaluefor currentopenedsession

5This capabilitywasnt mentionedn Ul documentbut thatonewill beupdatedo re ect this

677" herein directorynamegustnext availablenumber Soif therewasalreadydirectorySTAMPO1, thenSTAMPO2will becreatedor current
case
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Figure2.1: SystemDesignDiagram

1. USERS
TheUserstablehasthefollowing elds.

USRLID : int A uniquekey eld for thistable.
LOGIN : stringHoldsUser's Login name.
EMAIL:string User's Email ID.
PASSW_HASH : bytesUser's encryptedpassverdinformation.
LOGGEDL.IN : bool Statusof User, If the useris currentlyloggedin or not.
SESSIONHASH : bytes

2. FILE_.CHANGES
TheFILE_.CHANGEStablehasthefollowing elds.

FL_CH.ID : int A uniquekey eld for thistable.
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USR.USRID : int StoresUserld of Userwho owns/operates this le.
FL_FL_ID:int StoresFile Id of theassociatede.
LINES_ADDED: int Storeshe numberof linesaddedn this particular le change.
LINES_REMOVED: int Storeghe numberof linesremovedin this particular le change.
LINES_MODIFIED: int Storesthe numberof linesmodi ed in this particular le change.
3. FILES
TheFILES tablehasthefollowing elds.
FL_ID : int A uniquekey eld for thistable.
PRJPRJID : int Storesthe Projectld of theprojectthatthis le is associatedavith.
FILENAME:string StoresFilename
PATH_IN_PRJ:string Storesrelative pathof the le from rootdirectoryof project.
4. PHASE
The PHASEtablehasthefollowing elds.
PHSID :int A uniquekey eld for thistable.
NAME : string Storesthe nameof the Phase.
5. TREE
The TREEtablehasthefollowing elds.
FL_R_ID : int A uniquekey eld for thistable.
FL_R_PARENT_ID : int Storeshekey of the parentdirectory
DEPTH: int Storeshe depthfrom therootdirectory
6. PLACE
The PLACE tablehasthefollowing elds.
PL_ID : int A uniquekey eld for thistable.
NAME : string Storesthe nameof the placewherethe userworksfrom.
7. LOGINS
The LOGINS tablehasthefollowing elds.
LG_ID : int A uniquekey eld for thistable.

PLC_PLC.ID : int Storeghe PLC_ID of the placewhereuserloggedin from for which sessiorarecordof
this tablewascreated.

USRUSRID : int Storesthe PLC_ID of the placewhereuserloggedin from for which sessiora record
of thistablewascreated.

TIME : time Storesthelogontime.
8. PHASECHANGES
The PHASE CHANGEStablehasthefollowing elds.
PSCHLID :int A uniquekey eld for thistable.
USR.USRID : int Storeshe User's ID to whoma recordof phasechangds assocatedvith.

FL_R_ID : int Storesthe ID of the le in treeto associatet to the directoryin which userwasworking
whenchanginghe phase.
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9. PIP

PHSPHSID : int Storeshe PhasdD of the phasehatwaschanged.
TIME_START : time Storesthe time whenwork beganon this phase.
TIME_END : time Storegthetime whenwork endedon this phase.

ThePIPtablehasthefollowing elds.

PIP.ID : int A uniquekey eld for thistable.

USRUSRID : int Storesghe UsersID to whomarecordof PIPis assocatewvith.
PRJPRJID : int Storesthe ID of Projectwhichis assocaitedvith this PIP
COMMENTS: string Storesusercommentsn referenceo theproposal.

10. PROBLEM_PROPOSAL
The PROBLEM_PROPOSALtablehasthefollowing elds.

PP.ID : int A uniquekey eld for thistable.

PIP.ID : int StoresPIPto which this PPbelongs.
PROBLEM : string Storesthe Problemdescription.
PROPOSAL: string Storesthe Proposabescription.

11. DEFECTREPOR'S
The DEFECT.REPOR S tablehasthefollowing elds.

DFCT.ID : int A uniquekey eld for thistable.

PRJPRJID : int StoresProjectID to which this defectreportbelongsto.
USRUSRID : int StoresUserID to whomthis defectreportis associatedvith.
PHSPHSID_INJECTED: int StoresPhased of the phasevhendefectwasinjected.
TIME_INJECTED: time StoresPhased of the phasevhendefectwasinjected.
PHSPHSID_REMOVED : int StoresPhasead of phasevhendefectwasremoved.
TIME_REMOVED : time StoresPhasead of phasevhendefectwasremoved.
DESCRIPTION: string Storesthe descriptionof the defect.

FIX_TIME: int Storesthetimetakento x defectin minutes.

12. PROJECTS
The PROJECTStablehasthefollowing elds.

13. PPS

PRJID : int A uniquekey eld for thistable.
CVS_PATH : int Storesthe pathof root directoryof the projectasis in the CVS sener.

ThePPStablehasthefollowing elds.

PPSID : int A uniquekey eld for thistable.

PRJPRJID : int Storesprojectid of the projectto which this PPSbelongsto.
USR.USRID : int Storesuserid of the userto whomthis PPShelongsto
LOC_HR: int Storesthe Linesof codeperhour. (Estimatedvalue)

TOTAL _LOC : int Storegthe Total numberof linesof code.(Estimatedvalue)
TOTAL _TIME : int Storeghetotal time takenfor the projectsummary



APSP:SystemDesign

14. PPSITEMS
The PPSITEMS tablehasthefollowing elds.
PPSPPSID : int Storeghe PPSid of the PPSthatthis itemis associatedvith.
PHSPHSID : int Storesghe Phased of the phase€or which we noteparameters.
DEFECTSINJ : int Storeshe numberof defectsnjectedin onephase.
DEFECTSREM:: int Storesthe numberof defectsemovedin onephase.
TIME : int Storeghetime spentin onephase.
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2.4 00 Design(Classes)

In this sectionave presentlassesve designedor our system.Someclassesaresener-sideRMI classesothey need
correspondingnterfacedeclaratiorbasedn methodshey implement.

Theseinterfacescanbedrawn directly from correspondinglasseshatis why they arenot presentedn this paper

Therearetwo major partsof classesn our design. We did strongdecouplingof Ul from ary logic, so Ul interface
(classMainW indow andits members menushuttonsetc) delegatesactualactionsto beimplementedy Client.

Ul classedave directcorrespondindgo designedJl thatis why thereis no muchsenseén detaileddescriptionof each
of them.You canseegeneralll classesliagramon Fig. 2.3

Furtherwe will presentclassedor client andsener which we would have in our system. Communicatiorbetween
client and sener will be implementedusing Java RMI, someclasseswill be not serializablebut sener-side so we
cancommunicatdo the databaseénvoking on client sidetheir methodson sener. So classClient hasnot actually
instance®f classProject but it hashandlerto it. We don't distinguishbetweerclassandhandlerin nameof typein
diagrams.Eitherit is handleror not canbe decidedon type serializable/semr-sizeof the classandplaceof current
class(client/serer)
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Graphs : IMenu
View : JMenu
-MainGraph : JMenultem
-CurrentProjectGraph : JMenultem -ProjectClock : JMenultem
DeleteAccount : JWindow -CurrentWeekGraph : JMenultem -PhaseClock : JMenultem
-UserName : JTextField
-Delete : JButton
-Cancel : JButton
+DeleteAccount() : bool <
Opens
RegisterUser : JWindow 0
-UserName : JTextField MainWindow
-EmailAddress : JTextField
-Register : JButton Opens -User : IMenu
| ————— .
-Cancel : JButton P User: JMenu -View : JMenu
+RegisterUser() : bool -Graphs : JMenu
-Login : JMenultem -Forms : JMenu
-Logout : IMenultem L f-Project: JComboBox
- -ForgotPassword : JMenultem -Phase : JComboBox
ForgotPassword : JWindow -ChangePassword : JMenultem -SelectProject : JButton
-Exit : IMenultem -PriTime : Timer
-UserName : JTextField -¢——Opens -PhsTime : Timer
-Send Password : JButton -LogWindow : JWindow
-Cancel : JButton -numPhases : const int
+sndpwd() : bool Opens -recentPhases : vector<Phases>
Q
. . I E——
Login : JWindow Opens
-UserName : JTextField ChangePassword : JWindow SelectProject : JFileChooser
-Password : JPasswordField
-Login : JButton -Old Password : JPasswordField ‘RootPath - string
-Cancel : JButton -New Password : JPasswordField
+Login() : bool -Re-enter Password : JPasswordField
-Change : JButton .
-Cancel : JButton Opens Forms : JMenu
+change() : bool
90 Y *_Opens -PPS : JMenultem
-PIP : IMenultem
PIPform : JWindow PPSform : JWindow -DRL - JMenultem
-Title : JTitle -Title : JTitle
-Problem : JTextArea | |-LOC/HR : JTextField
-Proposal : JTextArea -TotalLOC : JTextField Opens
-Display : JScrollPane |  [-TIPPlanning : JTextField
-Add : JButton -TIPDesign : JTextField
-Clear : JButton -TIPCode : JTextField
-Done : JButton -TIPCompile : JTextField i
+UpdatePIP() : bool -TIPTest : JTextField DRLform : JWindow
+getPIP() : PIPform -DIPlanning : JTextField
-DIDesign : JTextField -Title : JTitle
-DICode : JTextField -Date : Date
-DICompile : JTextField -Defect : JTextField
-DITest : JTextField -InjectPhase : JTextField
-DRPlanning : JTextField | |-RemovePhase : JTextField
-DRDesign : JTextField -FixTime : JTextField
-DRCode : JTextField -Description : JTextArea
-DRCompile : JTextField | |-DefectLog : JWindow
-DRTest : JTextField -AddDefect : JButton
-OK : JButton -Clear : JButton
-Cancel : JButton -Close : JButton
+UpdatePPS() : bool +UpdateDRL() : bool
+GetPPS() : PPSForm +getDRL() : DRLForm

Figure2.3: Ul classes.
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2.4.1 Client

Attrib utes

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

Private:

user:UserSpeci eshandlerfor sener sideobjectof type User.

12

projects:Vector Project List of projectsin which usercurrentlyinvolvedsobetweerwhich hewill beableto

switch. Currentlist is built basedn list of directoriefoundin con guration le.

curDir:File Speci eshandlerfor senersideobjectof typeFile whichis currentselectedle/directory onwhich
useris working on.

sewver:Server Speci es handlerfor sener side objectof type Server which correspondgo the sener main
object. It is obtainedthroughRMI mechanisnatthetime whenclient runsandreadsaddres®f thesener from
con guration le.

phase:\ector Phases Justa containerfor objectswhich describepossiblephases.This list is obtainedfrom
thesenerafterconnectiorto it setup.

Methods

Private:

timer(...)

Threadwhich runsin backgroundandrunscheckDirectories(in speci edamountof time.
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checkDirectories(...)
Goesthroughall directoriesof currentprojectandchecksor changest nd thereusingdiffDirectory() method.

diffDir ectory(...)

Comparesles in two directorieswhich is currentandthe onewith les from time whenit was previously
checled.If it nds changesn ary of les, it reportsthemto the senerandcopiestheminto shapshotirectory
sowe cankeeptracklateron new changes.

Arguments

— dir:Dir senersideclasswhich correspondo this directory
— dirCur:String directorywith les which canbeupdated
— dirOld:String it is directorywith snapshotvhichwasmadebefore

Returng(typebool): returnstrueif therewere les changedn currentdirectory(notrecursve checkhere).

Public:

authenticateUser(...)
Arguments

— userName:Stringnhameof the userprovidedby userinterfaceto theclient
— passvord:String passverd providedby Ul for mentioneduserName

Returns(type String): returnsemptystringin casewhenuserwas properly authenticationptherwisereturns
stringwith errormessagéo bedisplayedo theuser

deleteUser(...)
Currentmethodperformsary operationjustin casewhenisAdmin() functionreturnstrue.
Arguments

— userName:Stringnameof the userprovidedby userinterfaceto theclient

Returngtype String): returnsemptystringin casewhenuserdeletionwaswithoutary errors,otherwisereturns
stringwith errormessagé¢o bedisplayedo theuser(likeif userNamealoesnt correspondo ary userregistered
within the system).

registerUser(...)
Currentmethodperformsary operationjustin casewhenisAdmin() functionreturnstrue.
Arguments

— userName:Stringnhameof the userprovidedby userinterfaceto theclient

— email:String email of the user wheregeneratedandompasswverd will be sent,sousercanchangeit to
thenew one.

Returns(type String): returnsempty string in casewhenuserregistrationwas without ary errors,otherwise
returnsstringwith error messageo be displayedto the user(like if userNamas alreadyregisteredwithin the
system).
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isLoggedIn(...)
Returngtypebool): returns‘true” whenuseris loggedin with the sener.

isAdmin(...)

Returns(type bool): returns‘true” if currentuseris administratorso Ul cancreatespeci ¢ for Administrator
Ul itemsin themenu..

changeRassvord(...)
Justa proxy functionto call methodon sener sideuser object.
Arguments

— oldPassword,newPassword:String old andnew passverdsaccordingly

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

forgotPassword(...)
Justa proxy functionto call methodon sener sideuser object.

changeDir(...)
Mostly proxy functionto call methodson sener sideto changecurrentproject.
Arguments

— dir:CDir directoryto which userwishto change.

changePhase(...)
Proxyfunctionto call methodon sener side project objectto changecurrentphaseof the project.
Arguments

— phase:Phasghaseo changeo

getPhases(...)

GivesUI possibility to obtainlist of available Phases BecauseéPhaseis just simple serializableclasswe can
passall theway to the Ul.

ReturngtypeVector Phases): vectorof phasesurrentlyusedin the system.

getDirs(...)
ProvidesUI with vectorof directoriesbetweerwhich usercanswitch.

Returns(type Vector CDir ): vectorof directoriesof projectsusercurrentlyworking on. This list obtained
from con guration le onlocal harddrive.

getMainGraphURL,getProjGraphURL,getWeekGraphURL(...)

Also client runsweb browset pathto which providedin .apspc le andopensa pagefrom web sener with
statisticsaboutprojectsof currentloggedin user
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Returns(type String): thesemethodsreturn URL to the web sener by which graphsfor currentuserand
accordinglygeneral for projectandfor currentweekgraphscanbe shavn (in casethat Ul canprovide web
browsercapabilityandno externalbrowsernecessary).
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2.4.2 CDir

ClassCDir senesasa messengebetweerclientandUl. We cant just give Ul handlergo a senersideDir objects,
thatis why we createaninterfaceCDirInterface which hasbasicfunctionsto keeptreestructure.Manipulatingwith

it Ul canspecifywhich directoryuseasnext active one.On otherhandeachCDir instancewill have alsoinformation
aboutcorrespondingbjecton sener-side.

CDirlnterface

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

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

Figure2.5: ClassCDir

Attrib utes

Private:

name:String Nameof directory

subDir:vectoriDir¢, Storesthelist of subdirectories.
dir:Dir realPath:String

Methods

Public:

CDir(...)
Arguments
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— dir:Dir Id of thephase.

Returng(type Cdir): Constructorsoreturnsobjectof sametype.

getDir(...)
Returng(typeDir): Directory

17
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2.4.3 CDirInterface

Methods

Public:
getSubDirs(...)

Returng(typevectoriCDirlnterface¢ ): Getslist of all subdirectoriesor display

getName(...)
Returng(type String): Returnsname.

getPath(...)
Returng(type String): ReturnsPath

18
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2.4.4 Sewer

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: ClassSener

Senersideclassinteractionsvith which would beimplementedhroughRMI remote-methodhvocations.This class
performsthe duty of initial accesdo correspondinglassasPhase Project andUser.

Attrib utes

Private:
db:DB Thisis anobjectof thetype DB.

openedPojects:container This is somekind of container(avectoror a hashtable) containingobjectsof the
classProject sowe donthave to createseparat@bjectsfor inquiriesto the sameproject.

Methods

Public:

authenticateUser(...)
Arguments

— userName:Stringnhameof theuserprovidedby client
— password:String passverd for theuser

Returns(type String): returnsempty stringin casewhenuserwas properly authenticatedotherwisereturns
stringwith errormessagéo bedisplayedo theuser

getPhases(...)
Returng(typevector(Phase): returnsa vectorcontainingall the phasesle ned in the system.

getProject(...)

Findsa projectfor speci ¢ CVS path,sojust by lookingin realphysicaldirectoryon harddrive andCVS/Rooft
therewe can nd necessargbjectonsenerside.

Arguments

— cvspath:String thepathin CVS wherethedirectoryresides

71t canlook like :pserver:yoh@earwax.cs.unm.edu:/horab/grogr/cs460¢vs.data
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Returng(typeProject): returnsthe Project object(NULL objectif no suchdirectoryfound)

getUser(...)
Arguments

— sessionHash:StringsessionHasls usedto checkif theuseris alreasyloggedin

ReturngtypeUser): returnsthe Userobject

20
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2.4.5 File

TheFile classwill resideonthesenersowill beasenersideclasssoit caninteractwith db. Thereis a constructor
for le wherewe provide all its privateattributesto initialize.

File

-flld: int

-fileName: String

-parentProject: Project

-db: DB

+File(id:int,name:String,parent:Project,|db:DB): File
+register(user:User,added:int,removed:int,modified:int): void
+changePhase(usr:User,phase:Phase): void

+getProject(): Project

+getStat(graphld:int,start:Time,end: Time,usr:User): int
+getName(): String

Figure2.7: ClassFile

Attrib utes

Private:

Id:int An integerhandlenwhich would be a uniqueid for eachFile.
leName:String Nameof the le without path.
parentProject:Project The Projectto whichthis le belongs.
db:DB TheDataBase.

Methods

Public:

register(...)
Registerschange®nthe le indb
Arguments

— usr:User The Userwith which this classis associated.
added:int Linesadded.
removed:int Linesremoved.

modi ed:int Linesmodi ed.

Returng(typevoid): Justregistersachangen the le status.

changePhase(...)
Arguments

— usr:User The Userwith whichthis classis associated.
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— phs:PhaseThe phasehatwaschangego.

Returng(typevoid): Justregistersa changean the phasestatus.

getProject(...)
Returng(typeProject): Returnghe Projectobjectto whichthe le belongs.

getName(...)
Returng(type String): Returnsle' sname.

getStat(...)
Arguments

start:T ime Starttime.
end:Time Endtime.

usr:User Theuserspeci c to whomgraphsneedo bedisplayed.

Returng(typeint): returnavaluefor mentionedype of graph.

graphld:int A handlerfor thetypeof graphthatneedso bedisplayed.

22



APSP:SystemDesign 23

2.4.6 Dir

TheDir classwill resideonthesener. TheDir classinheritsall attributesfrom the File classandoverridesgetStat()
methodbecausetatisticson directoryis composedrom statisticson les anddirectorieswhich belongto it.

Dir

+files: vector<File>

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

Figure2.8: ClassDir

Attrib utes

Private:

les:V ector File Thiswould containtheobjectscorrespondingo all the les in thisdirectory
Methods

Public:

getFiles(...)
Returng(typeVector File ): returnsall the Filesin this directory

createFile(...)
Createsa le in thisdirectory Thisfunctionis necessaryhenthereis no le in db yet.
Arguments

— lename:String thenameof the le to becreated

Returng(type String): createsa le andreturnsthe File object

getStat(...)
(overoadedArguments

graphld:int A handlerfor thetypeof graphthatneedgo bedisplayed.

start: T ime Starttime.
end:Time Endtime.

— usr:User Theuserspeci ¢ to whomgraphsneedo bedisplayed.

Returng(typeint): returnavaluefor mentionedype of graph.
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2.4.7 Project

TheProjectclasstoowill resideonthesenerbut will beserializable.

Project

-prj_Id: int

+getld(): 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: prjld:int A uniquehandlerfor eachprojectin thesystem.

Methods

Public:

getlD(...)
Returngtypeint): Returnghe projectiD.

getRoot(...)
Returng(typeDir): Returngherootdirectoryof the project.

getDefects(...)
Arguments

— usr:User TheuserwhoseDefectlog is needed.

ReturngtypeVector Defect ): Returnsa collectionof all thedefectsin thelog for thatproject.

updateDefects(...)
Arguments

— usr:User TheuserwhoseDefectlog is needed.

— defects:\ector Defect a collectionof all the defectswhich weremodi ed or added,sothey shouldbe
updatedn db.
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Returngtypebool): Returngtruein caseof a successfulipdateor falseotherwise.

updatePIP(...)
Arguments

— PIP An objectof type PIPwhich containgprocessmprovementproposainofrmation.

Returngtypebool): Returngruein caseof a successfulipdateor falseotherwise.

getPIP(...)
Arguments

— usr:User TheuserwhosePIPform is needed.

Returns(type PIP): Returnsan objectof type PIPwith all informationaboutusers ProcessmprovementPro-
posal.

updatePPS(...)
Arguments

— PPSAnN objectof type PPSwhich containsprojectplansummaryinformation.

Returngtypebool): Returngtruein caseof a successfulipdateor falseotherwise.

getPPS(...)
Arguments

— usr:User TheuserwhosePIPform is needed.

Returngtype PPS: Returnsanobjectof type PPSwith all informationaboutusers ProjectPlanSummary
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248 DB

DB

-connection: Connection

+openConnection(dbName:string): bool
+isOpened(): bool

+endConnection(): bool
+runQuery(str:string): resultSet

Figure2.10: ClassDB

Attrib utes

Private:

connection:ConnectionThisis anobjectof thetype Connection.
Methods

Public:

openConnection(...)
Arguments

— dbName:String nameof the database

Returng(typebool): returnstrueif connectioris openedglsereturnsfalse.

endConnection(...)
Returng(typebool): returnstrueif connections closed elsereturnsfalse.

isOpened(...)
Returngtypebool): returnstrueif connectioris open,elsereturnsfalse.

runQuery(...)
Arguments

— str:String this stringhasthequeryto berun onthedatabase

Returngtype Resultse): returnsthe Resultseteturnedwvhenthequeryis executed.
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2.4.9 Phase

This classis usedby the otherclassedo getthe phaseor a speci c project. Thisis anRMI serializableclass, hence
its de nition will exist onbothclientandsener.

Phase

-phaseld: int

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

Figure2.11:ClassPhase

Attrib utes

Private:
phaseld:int Uniqueidenti er for eachphase.
phaseName:StringStoresthe nameof thephase.

Methods

Public:

Phase(...)
Arguments

— id:String Id of thephase.
— name:String Nameof the phase.

Returng(typevoid): SetsphaseldandphaseNaméo theargumentpassed.

getPhaseld(...)
Returngtypeint): Returngphaseld.

getPhaseName(...)
Returng(type String): ReturngphaseName.
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2.4.10 PPS

This classstoresthe informationof the estimatedactualandto datevaluesof time anddefectsin phasesThisis an
RMI serializableclass, henceits de nition will exist onbothclientandsener.

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 Storesthetotalllinesof codefor a speci ¢ project.

EstLocPerHour:int Storesthelinesof codeperhourfor aspeci ¢ project.

time:vector(array[3]:int) Storesheestimatedactualandto datetimesfor all the phase®f the project.

defectslnjected:\ector(array[3]:int) Storesthe estimated,actualand to date defectsinjected for eachthe
phase®f theproject.

defectsRemeoed:vector(array[3]:int) Storesthe estimatedactualandto datedefectsremoved for eachthe
phase®f theproject.

Methods

Public:

getTotalLoc(...)
Arguments

— eld:int Possiblevaluesfor eld arel for estimated? for actualand3 for to date.

Returns(typeint): ReturnstotalEstLocif eld is 1, computeghe actualtotal lines of codefor the speci ed
projectanduserif eld is 2 andcomputegheto datetotal linesof codefor all the projectstill thecurrentproject
for thespeci eduserif eld is 3.
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setTotalEstLoc(...)
Arguments

— value:int Total estimatedinesof codefor the project.

Returng(typevoid): SetstotalEstLocto theargumentpassed.

getLocPerHour(...)
Arguments

— eld:int Possiblevaluesfor eld arel for estimated? for actualand3 for to date.

Returns(type int): ReturnsEstLocPerHouif eld is 1, computesthe actuallines of codeper hour for the
speci edprojectanduserif eld is 2 andcomputegheto datelinesof codeperhourfor all the projectstill the
currentprojectfor the speci eduserif eld is 3.

setEstLocRerHour(...)
Arguments

— value:int Estimatedinesof codeperhourfor the project.

Returng(typevoid): SetsEstLocPerHouto theargumentpassed.

getField(...)
Arguments

— block:int Determinesthe vector 1 for Possiblevaluesare 1 for time, 2 for defectsinjectecnd 3 for
defectsRemeed.
— phs:PhasePhaseof the project.

— eld:int Possiblevaluesfor eld arel for estimated? for actualand3 for to date.

Returngtypeint): Computesandreturnsthespeci edvaluedependingn thearguments.

setField(...)
Arguments
— block:int Determinesthe vector 1 for Possiblevaluesare 1 for time, 2 for defectsinjectecand 3 for
defectsRemeed.
— phs:PhasePhaseof the project.
— value:int Valueof the speci ed eld determinedy blockandphase.
Returngtypevoid): Setsthevalueof the rst index of thearrayof thespeci edblockandphaseo theargument

valuepassed.The rst index of thearrayis anestimatedsalue,the scondis actualandthe third is the to date
value.
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2411 PP

This classis usedby the userto storeproblemandproposalthatis linkedto a particularPIP form. Thisis an RMI
serializableclass, henceits de nition will exist on bothclientandsener.

PP

-ppld: 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:

ppld:int Uniqueidenti er for eachPR

problemDescription:String Storesthe descriptionof the problem.
proposalDescriptionType: String Storeshedescriptionof the proposal.

ppStatus:int Storeghestatusndicatingtheoperatiorto beperformed Falseis for addingtheproblem-proposal
to thedatabasandtrueis for updatingthe PP (problem-proposaln the database.

Methods

Public:

getProblemDescription(...)
Returng(type String): ReturngproblemDescription.

setProblemDescription(...)
Arguments

— probdesc:StringDescriptionof the problem.

Returns(type bool): SetsproblemDescriptiorto the String argumentpassedo it andreturnstrueif successful
andfalseif failed.

getProposalDescription(...)
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Returng(type String): ReturngproposalDescription.

setProposalDescription(...)
Arguments

— propdesc:StringDescriptionof the proposal.

Returns(type bool): SetsproposalDescriptioto the Stringargumentpassedo it andreturnstrueif successful
andfalseif failed.

getppStatus(...)
Returngtypebool): ReturngppStatus.

setppStatus(...)
Arguments

— stat:bool Statusof the operationrwhetherbeingaddedor edited.

Returng(typebool): SetsppStatugo thebool agumentandreturnstrueif successfuhndfalseif failed.
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2.4.12 PIP

This classis a containerof all the problem-proposalfor a speci ¢ projectanduser Thisis anRMI serializableclass
, hencdits de nition will existonbothclientandsener.

PIP

-pipld: int
-pipComments: String
-pipProblemProposals: vector<PP>

+getComments(): String
+setComments(comments:String): bool

Figure2.14:ClassPIP

Attrib utes

Private:
pipld:int Storesuniqueld for eachPIP
pipComments:String Storesccommentsandnotesfor the PIP

pipProblemProposals:\ector(ProblemProposal) Storesthe vector of all the PPsfor the speci ¢ userand
project.

Methods

Public:

getComments(...)
Returng(type String): ReturngpipComments.

setComments(...)
Arguments

— comments:String Commentsandnotesfor the PIP

Returns(type bool): SetspipCommentgo the String agumentpassedo it andreturnstrue if successfubnd
falseif failed.
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2.4.13 Defect

This classis usedto storethedefectsaddedby theuser Thisis anRMI serializableclass hencethe classresidesoth
ontheClientandthe Sener.

Defect

-defectld: int

-defectTypeNames: constant String Array
-defectTypeld: int

-phaselnjected: Phase

-phaseRemoved: Phase

-fixTime: int

-defectDescription: String

-defectStatus: bool

+getPhaselnjected(): Phase
+setPhaselnjected(phs:Phase): bool
+getPhaseRemoved(): Phase
+setPhaseRemoved(phs:Phase): bool
+getFixTime(): int
+setFixTime(time:int): bool
+getDefectTypeld(): int
+setDefectTypeld(time:int): int
+getDefectDescription(): String
+setDefectDescription(defdesc:String): bool
+getDefectStatus(): bool
+setDefectStatus(stat:bool): bool

Figure2.15: ClassDefect

Attrib utes

Private:
defectld:int Uniqueidenti er for eachdefect.
defectTypeNames:constanstring Array Storeshestringnamedfor defecttypes.

defectTypeld:int Integercodefor the defecttype andalsoactsasanindex for defectypesstringarrayto get
thenameof the defecttype.

phaselnjected:PhaseStoreshe phasdn which the defectwasinjected.
phaseRemeed:PhaseStoreshe phasen whichthe phasevasremoved.
XT ime:int Storesthetimetakento x thedefect.
defectDescription:String Storesthe descriptionof the defect.

defectStatus:boolStoresthe statusindicatingthe operationto be performed.Falseis for addingthe defectto
thedatabasandtrueis for updatingthe defectin the database.
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Methods

Public:

getPhaselnjected(...)
Returngtypephs:Phasg: Returnsphaselnjected.

setPhaselnjected(...)
Arguments

— phs:PhaseThePhasén which the defectwasinjected.

Returngtypebool): Setsphaselnjectetb the Phasepassedsargumentandreturnstrueif successfuandfalse
if failed.

getPhaseRemeed(...)
ReturngtypePhasg: Returnghe phaseRemeed.

setPhaseRemeed(...)
Arguments

— phs:PhasePhasén whichthedefectwasremoved.

Returns(type bool): SetsphaseRemeed to the Phasepassedas argumentand returnstrue if successfubnd
falseif failed.

getFixTime(...)
Returngtypeint): ReturnsxT ime.

setFixTime(...)
Arguments

— time:int Thetimetakento x thedefect.

Returngtypebool): Sets xT imeto theint passedsargumentandreturnstrueif successfuandfalseif failed.

getDefectTypeld(...)
Returngtypeint): Returnsdefectlypeld.

setDefectlypeld(...)
Arguments

— time:int Theid of thedefecttype.

Returng(type bool): SetsdefectypelD to theint passedisargumentandreturnstrueif successfuandfalseif
failed.

getDefectDescription(...)
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Returng(type String): ReturnsdefectDescription.

setDefectDescription(...)
Arguments

— defdesc:StringDescriptionof the defect.

Returns(typebool): SetsdefectDescriptiorto the string passecasargumentandreturnstrueif successfuand
falseif failed.

getDefectStatus(...)
Returng(typebool): ReturnsdefectStatus.

setDefectStatus(...)
Arguments

— stat:bool Statusof the operationrwhetherbeingaddedor edited.

Returng(typebool): SetsdefectStatuso the bool passedisargumentandreturnstrueif successfuandfalseif
failed.
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2.5 SequenceDiagram

This particularsequencealiagramis basedon the userrequestinga PIP (ProcesamprovementProposal)form to
edit/modify. Thereis correspondingerializableclassPIP, sowe cangetwhole PIPfrom the Server to the Client.

The processeginswith the userclicking on the forms menu,in the mainwindow of our programandthenclicking
on the PIP menuitem. This will triggerthe function, PIPform(),which will openawindow of type PIPform. This
window will immediatelytell thelogical client to requesthe PIP form from the sener for speci ¢ user throughthe
function getPIP(). Thelogical Client (a separateentity from the Ul) will thencall the remotemethodgetPIP(User)
from curProj objectof Project, which is aninstanceof the classon the sener, but not on the client. The resultof
thiswill bethe Project classmakinga queryto the DB by calling thefunctionrunQuery(“Select”)The DB will then
respondo this querywith appropriatenformation- serializableobjectof classPIP.

After the userhascompletedmodi cation of this PIP form, he/shehastwo options.Optionone,he canclosethe PIP
form window without saving ary changedy clicking on the X button on the right top corner Optiontwo, which is
modeledn thelower portion of our diagram,is to save the change$ie madeby clicking onthe Donebutton.

Thesave procesdeginswhentheuserclickstheDonebutton. Thisactionwill triggerafunctioncall, UpdatePIP(PIPform).
Thisis afunctioncall to thelogical Client, whichwill thenmale arequesto save datato the Sewer througha func-

tion calledUpdatePIP(uselPIP).SincePIP is a serializableclass,we will useRMI to transferthe classin its entirety

to the sener. Oncethe classhasarrived (assumingno transfererrorsoccurred) the Project classon the sener will
initiate a save requesto thedatabas®B throughthe function,runQuery(“Update”).

MainWindow PIPform Client Project DataBase
[ O/——> — — —
PIPform() getPIP() getPIP(User) runQuery("SELECT ...")
B —— B —— D ——
— — —
UpdatePI P(PIP) UpdatePI P(User,PIP) runQuery('UPDATE ...")

Figure2.16: Sequenc®iagram(PIPformuse-case).

2.6 Data Flow Diagram

This data o w diagrambeginswith the userat the Login Window. Thenthe userentershis usernamendpassverd.
Oncethe userclicks onthe Login button,theusernamendpassverd is sentto the client throughthe Login() method
in theUl. This methodthencallsAuthenticateUser(aremotemethodonthesenerthroughthelogicalclient. In other
words,thelogical clientwill invoke aremotemethodon the sener, whichwill querythe databaséor thatparticular
userName.

Databasavill returnahashvalueof thepassverd andthesenercompareshis hashvalueto thehashvalueit computes
for the password enteredby the user thusverifying the user Also databaseeturnsparameteisLoggedInwhich will
statethatuseris alreadyloggedso he cant login now, soauthenticatiorfails. If the useris authenticatedthe sener
updategshe databasé¢hatthe useris loggedin. The AuthenticateUsemethodreturnsaninstanceof serializableUser
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classwith appropriateattributessetbothfor the valid andinvalid user This informationis thenstoredon thelogical
client. Dependingon valuesof the attributes(isLoggedin)n the Userclass,client will provide Ul with messagéf
thereis a problemwith login or directly giveshim accesgo the differentmainwindow menuitems.

isLoggedIn

sessipnHash
isLoggedlIn

Figure2.17: DataFlow Diagramfor Login usecase.
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