
CS3733-D01:SoftwareEngineering

TheKnowledgeBaseProject: ComponentImplementation(Group)
Interface ProposalDue: Monday, April 9, in class

Implementation Due: Tuesday, April 24,11:59pm(via electronicsubmission)
CodeReview: Scheduled,betweenApril 24 andtheendof theterm

1 Project Description

KB3733 is a technicalsupportknowledgebase. It supportscustomerssearchingfor help on their own and tech-
nical supportstaff augmentingthe troubleshootinginformationcontainedin the knowledgebase. KB3733 usesa
client/server architecturewith a model-view-controllerorganization.In its full form, the systemconsistsof a single
serversupportingsimultaneousconnectionsfrom multipleclientswhowish to browseandaccesstheknowledgebase.
In this form, communicationbetweenclientsandthe server is via TCP/IP. In a restrictedform (sayfor small home
offices),thesystemhasonly asingleclient thattalksto theserverdirectly, without anetwork involved.

Theclassasa wholewill implementtheKB3733system,with eachgroupimplementingonecomponent.Within
the constraintsof the agreed-oncomponentinterfaces,eachgroupmay implementtheir componentasthe members
seefit. Differentgroupsmayusedifferentdatastructures,or provide differentlevelsof fault-tolerance,dataintegrity
mechanisms,orschedulingalgorithms,for example.After all componentsareturnedin, wewill createvariousversions
of theknowledgebasewith differentfeatures,dependinguponwhateachgroupimplemented.Becreative!

1.1 Goalsof the Project

Thisprojetis designedto giveyouexperiencewith severalissuesin softwareengineering:

� designingsubsysteminterfacesfrom requirementsspecifications,

� implementingsubsystemsin isolationfrom therestof thesystem,relative to interfacespecifications,

� testingsubsystemsin isolationfrom theremainderof thesystemin which they will beused,and

� defendingyourdesigndecisionsto acodereview team.

1.2 KB3733Description

KB3733providesa collectionof troubleshootingguidesfor particularproblemswith productsfor a singlecompany.
Customersmay searchthe guidesagainstkeywords or may do a more guidedsearchbasedon the problemthey
areexperiencing.In the latter case,the knowledgebasewill promptthe Customerwith a seriesof instructionsand
questions,finally suggestingasolutionfor theCustomer’sproblem.ThesolutionmaydirecttheCustomerto download
updateddriversor documentation,or maysuggestthattheCustomercall technicalsupportif thetroubleshootingguide
doesnot find a solutionfor theCustomer’s problem.Technicalsupportstaff canusetheknowledgebasein a similar
waywhentalking to customerson thephone.In addition,technicalsupportstaff mayaddor updateinformationin the
knowledgebase.

Specifically, KB3733supportsthefollowing operations:

� Browsetroubleshootingguidefor aproblemin step-by-stepfashion

� Searchtheknowledgebaseby keyword

� Add a new productto theknowledgebase(techonly)

� Add a new problemto theknowledgebase(techonly)

� Annotateany stepin thetroubleshootingguidewith notesor suggestionsfor technicalsupportstaff (techonly)
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Figure1: TheKB3733subsystemarchitecture.

� Add downloadsto any instructionor solutionin theknowledgebase(techonly)
� Insertnew instructions,questions,or solutionsinto theknowledgebase(techonly)
� Modify existing instructions,questions,or solutions(techonly)
� Add a referenceto abug fix to everystepin thetroubleshootingguidefor a particularproblem(techonly)

Section7.1providesasetof usecasesdescribingtheseoperationsin moredetail.

2 Overall Ar chitecture

Figure1 shows the architecturefor KB3733. The coursestaff will provide the KBCommonSubsystemasneeded.
Eachgroupwill beassigned(on thegroupspage)oneof thefollowing fiveportionsof KB3733to implement:

� theInterface:responsiblefor all displaysbetweentheusersandtherestof thesystem.
� theControllers:responsiblefor issuingcommandsto theknowledgebase(via theserver) to carryout theuser’s

requests.
� theNetworking System(bothClient Network andServer Network): responsiblefor communicatingmessages

anddatabetweenthecontrollersandtheserver.
� theServer: managesrequestsfor datafrom theknowledgebasefrom the(multiple) controllers.
� theKnowledgeBase:therepositoryof problemsandtroubleshootinginformation.

3 Project Logisticsand What to Turn In

Thisprojecthasthreedistinctphases:design,implementation,anddefense.Eachhasits ownduedateandexpectations
asoutlinedin therestof this section.

3.1 For the DesignPhase(dueMonday, April 9)

Startingfrom the usecasesgiven in Section7.1, proposeimportsandexports for your assignedsubsystem.Your
importsandexportsarelistsof classesandfunctionsthatform thecommunicationboundarybetweenyoursubsystem
andtheneighboringsubsystems.

� For eachclassin your imports/exports,documenttheclassinterfacesthattheclassmustor will satisfy.
� For eachfunctionin your imports/exports,documentthetypesof its parameters,thetypeof its returnvalue,and

theexceptionsthatthefunctioncouldraise.

Turn in this documentelectronicallybeforeclass(ascii is fine) andbring five copiesof your proposalto classon
April 9th.
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3.1.1 Noteson the DesignPhase
� Do not documentclassesor functionsthat are internal to your subsystem.Documentonly the classesand

functionsthatyou think shouldbein theimportsandexports.

� Do not submitany of the UML diagramsor documentationof analysesthat you develop to determineyour
interfaces(thoughwesuggestthatyouproducesomeof thisdocumentationanduseit to implementthesystem!).

� You may find it useful to prototypeyour componentwhile designingyour interfaces.This effort will not be
wasted,asyou will likely be ableto reusemuchof your prototypingcodeoncethe classsettleson the actual
interfacesfor theproject(perhapswith somerenamingof functions).

� In classonApril 9, wewill considerthevariousproposalsandchoosetheactualinterfacesto implementfor the
project.

3.2 For the Implementation Deadline(dueTuesday, April 24)

Usingtheturninprogram,submitthefollowing files:

� A brief advertisement(ascii)summarizingthespecialfeaturesof your component.We will usetheseto choose
componentsto gluetogetherduringtheknowledgebaseintegrationday(duringtheweekafterthecomponents
havebeenturnedin). Usethefilenameadvert.txt.

� A single file for eachsubsystemthat your group is requiredto implement. The final expressionin each
file should evaluate to the unit implementing your required component(this makesthecomponentnames
irrelevantacrossprojects).Nameyourfiles accordingto thefollowing table;

Component File Name
Client Interface interface.ss
Client Controller controller.ss
Server server.ss
Networking clientnetwork.ss,servernetwork.ss
KnowledgeBase kbase.ss

� A time log showing the time that your groupspentin eachactivity of the project (understandinginterfaces,
implementing,testing,anddocumentingyour component(s)).I suggestkeepinga daily log so that you don’t
forgetto compilethisdata.

3.3 For the CodeReview (after submitting the implementation)

After thecomponentsaredue,eachgroupwill do a 30 minutecodereview with thecoursestaff. In this review, we
will look at your codeandaskyou to justify your designandimplementationdecisions.We will alsolook at issues
including(but not limited to) thecleanlinessof your code,usesof helperfunctions,whetheryou reusedcodewhere
possible,andwhetheryouusedclassesin appropriateplaces.Moredetailson thecodewalksareavailableon theweb
page.

4 MiscellaneousNotes
� As you think aboutyour subsysteminterfaces,keepour subsystemdesigngoalsin mind: we wantsubsystems

that canbe (a) easilyexchangedwithin in systemand(b) reusedin otherprojectswhenever possible.If your
subsystemis somethingthat we could conceivably usein anotherproduct,your interfacesshouldreflect the
decouplingbetweenyoursubsystemandthespecificsof KB3733.
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� MzSchemeprovidesmany helpful packages,suchashashtables,semaphores,andsortingroutines. Always
checkthedocumentationor askon thediscussionboardbeforeinvestingeffort in implementingcommondata
structuresand/oralgorithms.In addition,MzSchemehasgoodGUI andCGI librariesthatcouldbehelpful for
theinterfaceteams.

� Considerpotentialerrorcasescarefully. Considerwaysto maintaintheintegrity of thedatathatyourcomponent
managesand to provide fair andprotectedaccessto servicesthat your componentprovides(i.e.: the server
shouldprevent oneuserfrom dominatingaccessto the knowledgebase). Every componentshouldprovide
basicfeaturesalongtheselines. Your componentadvertisementshouldmentionthe specialfeaturesthat you
implement.

� CVS,theversioncontrolsystem,mayhelpyoumanageversionsof andmulti-programmereditsto, yourproject
files. Thereis a pointerto CVS on the web page. If you have questionsaboutor needhelp settingup CVS,
ask(askingon thediscussionboardfor this would bewise,asthecoursestaff mostlyworkson theCSnetwork
ratherthantheCCCnetwork).

� Generalrule: developandtestyour codeoutsideof units, thenaddtheunit andsignaturestructureat theend.
Codeis mucheasierto testoutsideof a unit, whereall of thehelperfunctionsarevisible.

5 Grading Criteria

We will review your interfaceproposalsto gradethe designphaseof the project. We will be looking mainly for
completeness:to whatextentdid you captureyour subsystem’s interactionswith therestof thethesystem?We will
alsocheckthatyou suppliedtheinformationrequiredfor eachimport/export asdescribedin Section3.1. Your grade
onthecomponentimplementationwill beassignedentirelybasedonyourcodereview. If youcan’t defendyourdesign
decisionsandyour codestructure,you will receivevery little credit for theproject(in otherwords,saying“it works”
won’t carrymuchweight).

6 Collaboration Policy

You arefree to discussthis projectacrossgroups. Cross-groupdiscussionswith groupsimplementingneighboring
subsystemsmaybeparticularlyhelpfulduringthedesignphase.However, all work turnedin for thisproject(interface
proposalandimplementation)mustbethework of theindividualgroupmembers.Do not shareyour codewith other
groups.

7 The UseCasesand Glossary

Designyoursubsysteminterfaceswith respectto theusecasesprovidedin thissection.Do notaddoperationsthatare
not representedin theseusecases.While theseusecasesleave out severalaspectsof a full knowledgebasesystem,
this subsetwill keeptheprojectsizemanageable.

7.1 UseCases

=====================================================================

UseCaseName StartCustomerClient
(includes BrowseBase, SearchBase)

Part. Actor Initiated by Customer

Entry Condition 1. Customer starts the CustomerClient program

Flow of Events 2. Customer gets a screen with the following options:
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- browse the KnowledgeBase
- search the KnowledgeBase.

Exit Condition 3. Customer selects an option. If the Customer
selects the Browse option, go to the BrowseBase use
case. If the Customer selects the Search option,
go to the SearchBase use case.

=====================================================================

=====================================================================

UseCaseName StartTechClient
(includes BrowseEditBase, SearchBase, AddProduct,

DisplayHelpDesk, MarkProblemSolved)

Part. Actor Initiated by Tech

Entry Condition 1. Tech starts the TechClient program

Flow of Events 2. Tech gets a screen with the following options:
- browse/edit the KnowledgeBase
- search the KnowledgeBase
- add a product to the KnowledgeBase
- view the HelpDesk for a problem
- flag a problem with a bug fix

Exit Condition 3. Tech selects an option. If the Tech selects the
Browse option, go to the BrowseEditBase use
case. If the Tech selects the Search option, go to
the SearchBase use case. If the Tech selects the
AddProduct option, go to the AddProduct use case.
If the Tech selects the ViewHelpDesk option, go to
the DisplayHelpDesk use case. If the Tech selects
the FlagFix option, go to the MarkProblemSolved use
case.

=====================================================================
=====================================================================

UseCaseName BrowseBase

Part. Actor Initiated by User
Communicates with KnowledgeBase

Entry Condition 1. User selects a BrowseBase option

Flow of Events 2. System displays the products for which help is
available and prompts the User to select a
product. User selects a product.

3. System contacts KnowledgeBase for the set of
problems for which help is available for the
selected product. System displays problems to the
User. User selects a problem.

4. System displays the first HelpItem in the problem’s
HelpDesk. User sees the following options
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(depending on the nature of the current HelpItem):
- ContinueFromInstruction : If the current
HelpItem is an instruction, view the next
HelpItem in the helpdesk. Repeat this step.

- SelectQuestionAnswer : If the current HelpItem
is a question, view the HelpItem associated
with the selected answer. Repeat this step.

- StartOver : returns User to the initial screen
that is appropriate for that User (the
StartCustomerClient screen for Customers, the
StartTechClient screen for Techs).

If the current HelpItem is a solution, User sees
the solution text, all downloads that are available
for that solution, and a StartOver option that
returns User to the appropriate initial screen.

Exit Condition 5. User returns to the initial screen.

=====================================================================
=====================================================================

UseCaseName SearchBase

Part. Actor Initiated by User
Communicates with KnowledgeBase

Entry Condition 1. User selects a SearchBase option.

Flow of Events 2. System presents a SearchForm to the User.
User fills in form, supplying keywords to look for
in the search. User submits form using a
StartSearch option.

3. System creates SearchData from the User’s keywords
and sends it to the KnowledgeBase. KnowledgeBase
returns the text of all HelpItems that contain all
of the given keywords in a SearchResult.

4. System displays the text in the SearchResult to the
User, with an option for the User to see any one of
the HelpItems in detail, as well as a StartOver
option. If User selects an item, System displays
the selected item with the information as indicated
in the BrowseBase use case. If User selects
StartOver, System displays the appropriate initial
screen for the User.

Exit Condition 5. System displays either the initial screen or the
screen for a particular item to the User.

=====================================================================
=====================================================================

UseCaseName AddProduct
(includes AddProblem)

Part. Actor Initiated by Tech
Communicates with KnowledgeBase
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Entry Condition 1. Tech selects an AddProduct option.

Flow of Events 2. System displays an AddProductForm to the Tech.
Tech fills in the name of the new product and
submits the form by selecting a CreateProduct
option.

Exit Condition 3. System goes to the AddProblem use case.

=====================================================================
=====================================================================

UseCaseName BrowseEditBase
(extends BrowseBase step 4 with details specific to
what Techs can do to edit the KnowledgeBase)
(includes UpdateHelpItem, InsertHelpItem,
AnnotateHelpItem)

Flow of Events 4. At each HelpItem, Techs see the following
additional options:
- UpdateHelpItem : go to the UpdateHelpItem use caes
- InsertHelpItem : go to the InsertHelpItem use
case; this option is not available on Solution
items.

- AnnotateHelpItem : go to the AnnotateHelpItem use
case

Techs also see all annotations on each HelpItem
while browsing.

=====================================================================
=====================================================================

UseCaseName DisplayHelpDesk

Part. Actor Initiated by Tech
Communicates with KnowledgeBase

Entry Condition 1. Tech selects an ViewHelpDesk option,

Flow of Events 2. System displays the products and prompts the Tech
to select a product. Tech selects a product.

3. System contacts KnowledgeBase for the set of
problems available for the selected product.
System displays problems to the Tech. Tech selects
a problem.

4. System asks KnowledgeBase for a summary of the help
desk contents for that problem. KnowledgeBase
creates a HelpDeskSummary and sends it to the
System.

Exit Condition 5. System displays the summary to the Tech, with
options for the Tech to select any HelpItem in the
summary.

=====================================================================
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=====================================================================

UseCaseName ProductNameExists
(extends AddProduct at the end of Step 2)

Entry Condition 1. Name provided in a NewProductInfo is the name of an
existing product in the KnowledgeBase.

Flow of Events 2. System informs Tech that selected name is in use
and redisplays the AddProductForm to request a new
product name.

Exit Condition 3. Use case proceeds as in Step 2 of AddProduct.

=====================================================================
=====================================================================

UseCaseName AddProblem

Part. Actor Initiated by Tech
Communicates with KnowledgeBase

Entry Condition 1. Tech selects an AddProblem option for a particular
product

Flow of Events 2. System displays the products in the KnowledgeBase
and prompts the Tech to select a product. Tech
selects a product.

3. System presents a NewProblemForm to the Tech. Tech
fills in a description of the new problem and
sumbits the form to the System using a
AddNewProblem option.

4. System creates a NewProblemInfo containing the
description and sends it to the KnowledgeBase.
KnowledgeBase creates a new HelpDesk for the
problem and sets the first HelpItem in the problem
to be the default solution. KnowledgeBase sends an
acknowledgement to the System that the Problem has
been added.

Exit Condition 5. System receives the acknowledgement and displays
the collection of problems avaiable for the product
(including the new problem) to the Tech.

=====================================================================
=====================================================================

UseCaseName UpdateHelpItem

Part. Actor Initiated by Tech
Communicates with KnowledgeBase

Entry Condition 1. Tech selects an UpdateHelpItem option.

Flow of Events 2. System presents one of the following displays
depending upon the nature of the selected
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HelpItem. System also displays an UpdateText
option.
- If HelpItem is an instruction, system displays
the current text of the instruction for editing.

- If HelpItem is a question, system displays the
current text of the question for editing.

- If HelpItem is a solution or an instruction,
system displays the current text of the solution,
as well as an AddDownload option to augment the
downloads available for the solution.

3. If Tech selects an UpdateText option, system
creates an UpdateItem form containing the new text
and sends it to the KnowledgeBase. KnowledgeBase
performs the update and sends and acknowledgement
to the System.

Exit Condition 4. Tech sees the revised display for the HelpItem

=====================================================================
=====================================================================

UseCaseName InsertHelpItem

Part. Actor Initiated by Tech
Communicates with KnowledgeBase

Entry Condition 1. Tech selects an InsertHelpItem option from an
instruction or question HelpItem display.

Flow of Events 2. System displays AddInstruction, AddQuestion, and
AddSolution options to the Tech. If the current
HelpItem is a question, System also displays a
AddAnswer option. Tech selects an option.

3. - If the Tech selects the AddInstruction option,
System prompts Tech for the text of the new
instruction, creates a NewInstructionInfo from
the response, and sends that form to the
KnowledgeBase to insert the new instruction after
the current HelpItem.

- If the Tech selects the AddQuestion option,
System prompts Tech for the text of the new
question and a list of answers. System creates a
NewQuestionInfo from the response and sends
that form to the KnowledgeBase to insert the new
question list as the FollowUp item for the
current HelpItem.

- If the Tech selects the AddAnswer option, System
prompts Tech for the text of the new Answer.
System creates a NewAnswerInfo from the response
and sends that form to the KnowledgeBase.
KnowledgeBase inserts the new answer into the list
of answers for the question, and sets the default
solution as the FollowUp item for the current
HelpItem.
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- If the Tech selects the AddSolution option,
System goes to the NewSolution use case to have
the Tech create the new solution. System tells
KnowledgeBase to create the new solution and to
make it the FollowUp item to the current HelpItem.

When the update is complete, KnowledgeBase sends an
acknowledgement to the System.

Exit Condition 4. Tech receives acknowledgement from System that the
insertion has been completed and System redisplays
the HelpItem to the Tech.

=====================================================================
=====================================================================

UseCaseName HelpItemLocked
(extends UpdateHelpItem in the case that another Tech
is editing the same HelpItem)

Entry Condition 1. Tech selects an UpdateHelpItem option for a
HelpItem that another Tech is currently editing.

Flow of Events 2. System informs Tech that HelpItem is currently
being updated and returns Tech to display for the
selected HelpItem. When the KnowledgeBase has
finished updating the HelpItem, System displays the
revised HelpItem for the Tech if the Tech is still
viewing that HelpItem.

Exit Condition 3. Tech sees revised display or moves to another
display.

Special Reqts Techs cannot be prevented from making updates
indefinitely. If a Tech keeps trying to update a
HelpItem, he is eventually given access to do so.

=====================================================================
=====================================================================

UseCaseName AnnotateHelpItem

Part. Actor Initiated by Tech
Communicates with KnowledgeBase

Entry Condition 1. Tech selects an AnnotateItem option for a
particular HelpItem.

Flow of Events 2. System prompts Tech for the text of the new
annotation. Tech provides text in a
NewAnnotationForm, then submits that form to the
System using a AddAnnotation option. System
creates a NewAnnotationInfo from the form and sends
it to the KnowledgeBase.

3. KnowledgeBase adds the new annotation to the
existing annotations for the HelpItem and sends an
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acknowledgement to the System.

Exit Condition 4. System displays the updated HelpItem to the Tech.

Special Reqts After an update, the display of any other Tech who is
viewing the HelpItem should be updated.

=====================================================================
=====================================================================

UseCaseName AddDownload

Part. Actor Initiated by Tech
Communicates with KnowledgeBase

Entry Condition 1. Tech selects an AddDownload option for a particular
instruction or solution item.

Flow of Events 2. System displays a NewDownloadForm to the Tech.
Tech fills in a description of the download, the
path to the file to be downloaded, and indicates
whether it is a driver or a document. Tech submits
the form using a SubmitDownload option. System
creates a NewDownloadInfo from the submitted
information and sends it to the KnowledgeBase.

3. KnowledgeBase updates the downloads available for
the HelpItem and sends an acknowledgement to the
System.

Exit Condition 4. System refreshes Tech’s display of the HelpItem to
show the new download.

=====================================================================
=====================================================================

UseCaseName MarkProblemSolved
(includes CreateSolution)

Part. Actor Initiated by Tech
Communicates with KnowledgeBase

Entry Condition 1. Tech selects the MarkProblemSolved option for a
particular problem

Flow of Events 2. System prompts Tech for a new solution or a
reference to an existing solution. If Tech chooses
the NewSolution option, go to the CreateSolution use
case. System sends a ProblemSolvedInfo to the
KnowledgeBase that indicates the problem and the
corresponding solution.

3. KnowledgeBase augments each HelpItem in the problem
with a BugFixFlag that refers to the submitted
solution, then sends an acknowledgement to the System.

Exit Condition 4. System displays the initial tech screen to the Tech.
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=====================================================================
=====================================================================

UseCaseName CreateSolution

Part. Actor Initiated by Tech
Communicates with KnowledgeBase

Entry Condition 1. Tech selects a CreateSolution option

Flow of Events 2. System displays a NewSolutionForm. Tech fills in
the text of the solution and the paths to any
downloads that should be available with the
solution. Tech submits the form to the system
through a SubmitNewSolution option.

3. System creates a NewSolutionInfo and sends it to
the KnowledgeBase. The KnowledgeBase creates a
HelpItem for the solution, assigns it a reference
number, and returns that reference number to the
System.

Exit Condition 4. The System displays a message containing the new
reference number to the Tech.

=====================================================================
=====================================================================

UseCaseName NoMatchesFound
(extends SearchBase in step 3 if the KnowledgeBase
finds no matches for the given keywords)

Entry Condition 1. KnowledgeBase finds no HelpItems that contain all
of the keywords provided for a search.

Flow of Events 2. KnowledgeBase sends a NoMatchesFoundMsg to the
System.

Exit Condition 3. System displays the message to the User and
displays a SearchForm with the User’s original
keywords filled in. User can edit the form and
resubmit or can select the StartOver option to
return to the initial screen.

=====================================================================
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7.2 Glossary
� Bug-fix Flag: A specialannotationon a HelpItemto indicatethattheproblemhasbeensolvedvia a bug fix to

thedrivers.Help Itemswith bug-fix flagscontainreferencesto thenew drivers.Help Itemswith Bug-fix flags
remainin theKnowledgeBaseto supportCustomerswho haveolderhardwarethatrequirestheold drivers.

� Customer: someonewho is not a Tech,yet wantsto usetheKnowledgeBaseto troubleshoota problemwith a
product.

� Default Solution: A solutionthat instructsthe readerto contacttechnicalsupportbecauseno further help is
currentlyavailablefor thegivenproblem.New problemsareassignedthedefault solutionwhile Techsedit the
KnowledgeBasewith amoredetailedHelpDeskfor theproblem.May alsoremaintheactualsolutionin certain
cases.

� FollowUp Item: Thenext HelpItemto displayfrom agivenHelpItemin aHelpDesk.InstructionsandAnswers
haveFollowup items;Solutionsdo not.

� HelpDesk: a seriesof instructionsandquestionsthatsuggestsolutionsfor a particularproblem.

� HelpItem: aninstruction,responseto a question,or solutionin a HelpDesk.Instructionstell Usersto perform
a specificaction. Questionsprovide Usersseveral possibleresponses,oneof which shouldfit their situation.
Solutionsgivefinal instructionsfor solvingaproblem.

� KnowledgeBase: a databaseof informationrelatedto problemswith productsthat thecompany manufactures.
Containsstep-by-steptroubleshootingguides(HelpDesks),downloadsfor documentationanddrivers,andnotes
madeby Techson thevarioustroubleshootinghints.

� Problem: a specificscenariounderwhich a particularproductis not working properly.

� Tech: An employeeof technicalsupport.Authorizedto updateentriesin theKnowledgeBase.

� User: eithera Techor aCustomer.
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