CS3733-D01:Software Engineering
TheKnowledgeBasdroject: Componentmplementatior{(Group)

Interface ProposalDue: Monday, April 9, in class
Implementation Due: TuesdayApril 24,11:59pm(via electronicsubmission)
CodeReview: Scheduledbetweempril 24 andtheendof theterm

1 Project Description

KB3733 is a technicalsupportknowledgebase. It supportscustomerssearchingfor help on their own andtech-
nical supportstaf augmentingthe troubleshootingnformation containedin the knowledgebase. KB3733 usesa
client/sener architecturewith a model-viev-controllerorganization.In its full form, the systemconsistsof a single
sener supportingsimultaneousonnectiongrom multiple clientswhowish to browseandaccessheknowledgebase.
In this form, communicatiorbetweenclientsandthe sener is via TCP/IR In a restrictedform (sayfor smallhome
offices),the systemhasonly asingleclientthattalksto the sener directly, without a network involved.

Theclassasawholewill implementthe KB3733 systemwith eachgroupimplementingonecomponentWithin
the constraintsof the agreed-orcomponeninterfaces eachgroup may implementtheir componentsthe members
seefit. Differentgroupsmay usedifferentdatastructurespor provide differentlevels of fault-tolerancedataintegrity
mechanismsyr schedulingalgorithms for example.After all componentsreturnedin, wewill createvariousversions
of theknowledgebasewith differentfeaturesdependingiponwhateachgroupimplementedBe creative!

1.1 Goalsof the Project

This projetis designedo give you experiencewith severalissuesn softwareengineering:

¢ designingsubsysteninterfacesfrom requirementspecifications,
¢ implementingsubsystem isolationfrom therestof the systemyelative to interfacespecifications,
¢ testingsubsystems isolationfrom the remaindeiof the systemin which they will beusedand

¢ defendingyour designdecisiongo a codereview team.

1.2 KB3733Description

KB3733providesa collectionof troubleshootingyuidesfor particularproblemswith productsfor a singlecompary.
Customersmay searchthe guidesagainstkeywords or may do a more guided searchbasedon the problemthey
are experiencing.In the latter case the knowledgebasewill promptthe Customerwith a seriesof instructionsand
guestionsfinally suggesting@ solutionfor the Customer$ problem.Thesolutionmaydirectthe Custometo download
updateddriversor documentationgr maysuggesthatthe Customercall technicalsupportf thetroubleshootinguide
doesnot find a solutionfor the Customers problem. Technicalsupportstaf canusethe knowledgebasein a similar
way whentalking to customer®n thephone.In addition,technicalsupportstaf mayaddor updatenformationin the
knowledgebase.
Specifically KB3733supportghefollowing operations:

Browsetroubleshootingyuidefor a problemin step-by-stefashion

Searchtheknowledgebaseby keyword

Add anew productto the knowledgebase(techonly)

Add anew problemto the knowledgebase(techonly)

Annotateary stepin thetroubleshootingguidewith notesor suggestion$or technicalsupportstaf (techonly)
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Figurel: TheKB3733subsystenarchitecture.

¢ Add downloadsto ary instructionor solutionin theknowledgebase(techonly)

¢ Insertnew instructionsguestionsor solutionsinto the knowledgebase(techonly)

¢ Modify existing instructionsquestionspr solutions(techonly)

¢ Add areferencdo abugfix to every stepin thetroubleshootingyuidefor a particularproblem(techonly)

Section7.1providesa setof usecaseglescribingtheseoperationsn moredetail.

2 Overall Architecture

Figure 1 shaws the architecturefor KB3733. The coursestaf will provide the KBCommonSubsystenasneeded.
Eachgroupwill beassignedonthe groupspage)oneof thefollowing five portionsof KB3733to implement:

¢ thelnterface:responsibldor all displaysbetweertheusersandtherestof thesystem.

o theControllers:responsibldor issuingcommandso the knowledgebase(via the sener) to carry outtheusers
requests.

¢ the Networking System(both Client Network and Sener Network): responsibldor communicatingnessages
anddatabetweerthe controllersandthe sener.

¢ theSener: managesequestdor datafrom theknowledgebasefrom the (multiple) controllers.

¢ theKnowledgeBase:therepositoryof problemsandtroubleshootingnformation.

3 Project Logisticsand What to Turn In

Thisprojecthasthreedistinctphasesdesignjmplementationanddefense Eachhasits own duedateandexpectations
asoutlinedin therestof this section.

3.1 For the DesignPhase(due Monday, April 9)

Startingfrom the usecaseggivenin Section7.1, proposeimports and exportsfor your assignedsubsystem.Your
importsandexportsarelists of classesandfunctionsthatform the communicatiorboundarnbetweenyour subsystem
andtheneighboringsubsystems.

e Foreachclassin yourimports/exports,documenthe classinterfaceghatthe classmustor will satisfy

e Foreachfunctionin yourimports/exports,documenthetypesof its parameterghetype of its returnvalue,and
the exceptiongthatthe functioncouldraise.

Turn in this documentelectronicallybeforeclass(ascii is fine) andbring five copiesof your proposalto classon
April 9th.



3.1.1 Notesonthe DesignPhase

¢ Do not documentclassesor functionsthat are internalto your subsystem.Documentonly the classesand
functionsthatyou think shouldbein theimportsandexports.

¢ Do not submitary of the UML diagramsor documentatiorof analyseghat you develop to determineyour
interfaceqthoughwe suggesthatyou producesomeof thisdocumentatiomnduseit to implementhesystem!).

¢ You may find it usefulto prototypeyour componentvhile designingyour interfaces. This effort will not be
wasted,asyou will likely be ableto reusemuchof your prototypingcodeoncethe classsettleson the actual
interfacedfor the project(perhapsvith somerenamingof functions).

e Inclasson April 9, wewill considetthevariousproposalsandchooseheactualinterfaceso implementfor the
project.
3.2 For the Implementation Deadline (due Tuesday April 24)

Usingtheturnin program submitthe following files:

o A brief adwertisementascii) summarizinghe specialfeaturesof your componentWe will usetheseto choose
componentso gluetogetherduringthe knowledgebaseintegrationday (during the weekafterthe components
have beenturnedin). Usethefilenameadvert.txt.

¢ A singlefile for eachsubsystenthat your groupis requiredto implement. The final expressionin each
file should evaluate to the unit implementing your required component(this makesthe componenhames
irrelevantacrossprojects).Nameyourfiles accordingto thefollowing table;

Component File Name

ClientInterface | interface.ss

ClientController | controllerss

Sener sener.ss

Networking clientnetvork.ss senernetwork.ss
KnowledgeBase | kbase.ss

¢ A time log shawving the time that your group spentin eachactiity of the project (understandingnterfaces,
implementing testing,and documentingyour component(s))! suggeskeepinga daily log so thatyou don't
forgetto compilethis data.

3.3 For the CodeReview (after submitting the implementation)

After the componentsaredue,eachgroupwill do a 30 minute codereview with the coursestaf. In this review, we

will look at your codeandaskyou to justify your designandimplementatiordecisions.We will alsolook at issues
including (but not limited to) the cleanlinesf your code,usesof helperfunctions,whetheryou reusedcodewhere
possible andwhetheryou usedclassesn appropriateplaces.More detailson the codewalksareavailableon theweb

page.

4 MiscellaneousNotes

e As you think aboutyour subsysteninterfaces keepour subsystentesigngoalsin mind: we wantsubsystems
thatcanbe (a) easily exchangedwithin in systemand (b) reusedn otherprojectswheneser possible.If your
subsystemnis somethingthat we could concevably usein anotherproduct,your interfacesshouldreflectthe
decouplingbetweernyour subsystenandthe specificsof KB3733.



o MzSchemeprovidesmary helpful packagessuchas hashtables,semaphoresand sortingroutines. Always
checkthe documentatioror askon the discussiorboardbeforeinvestingeffort in implementingcommondata
structuresand/oralgorithms.In addition,MzSchemehasgood GUI andCGil librariesthat could be helpful for
theinterfaceteams.

¢ Considepotentialerrorcasexarefully. Considemwaysto maintaintheintegrity of thedatathatyourcomponent
managesandto provide fair and protectedaccesdo servicesthat your componentprovides (i.e.: the sener
shouldprevent one userfrom dominatingaccesgo the knowledgebase). Every componentshould provide
basicfeaturesalongtheselines. Your componentadwertisemenshouldmentionthe specialfeaturesthatyou
implement.

e CVS,theversioncontrolsystemmayhelpyou manageversionsof andmulti-programmeeditsto, your project
files. Thereis a pointerto CVS on the web page. If you have questionsaboutor needhelp settingup CVS,
ask(askingonthe discussiorboardfor this would bewise, asthe coursestaf mostlyworksonthe CS network
ratherthanthe CCC network).

e Generalrule: develop andtestyour codeoutsideof units, thenaddthe unit and signaturestructureat the end.
Codeis mucheasietto testoutsideof a unit, whereall of the helperfunctionsarevisible.

5 Grading Criteria

We will review your interface proposalsto gradethe designphaseof the project. We will be looking mainly for
completenessto whatextentdid you captureyour subsystens interactionswith the restof the the system?We will
alsocheckthatyou suppliedthe informationrequiredfor eachimport/exportasdescribedn Section3.1. Your grade
onthecomponenimplementatiorwill beassigneentirelybasednyourcodereview. If you cant defendyourdesign
decisionsandyour codestructure you will receve very little creditfor the project(in otherwords,saying“it works”
won’t carrymuchweight).

6 Collaboration Policy

You arefree to discussthis projectacrossgroups. Cross-groupdiscussionsvith groupsimplementingneighboring
subsystemmaybe particularlyhelpful duringthe designphase However, all work turnedin for this project(interface
proposabndimplementationmustbethework of theindividualgroupmembersDo not shareyour codewith other
groups.

7 The UseCasesand Glossary
Designyour subsysteninterfaceswith respecto theusecasegrovidedin this section.Do notaddoperationghatare

not representeth theseusecases.While theseusecasedeave out severalaspectof a full knowledgebasesystem,
this subsewill keepthe projectsizemanageable.

7.1 UseCases

UseCaseNane Start Custonmerd i ent
(includes BrowseBase, SearchBase)

Part. Actor Initiated by Custoner
Entry Condition 1. Custoner starts the CustomerCient program

Fl ow of Events 2. Custoner gets a screen with the fol | owing options:



- browse the Know edgeBase
- search the Know edgeBase.

Exit Condition 3. Custoner selects an option. |f the Custoner
sel ects the Browse option, go to the BrowseBase use
case. |f the Custoner selects the Search option,
go to the SearchBase use case.

UseCaseNane Start Techd i ent
(includes BrowseEditBase, SearchBase, AddProduct,
Di spl ayHel pDesk, MarkProbl enSol ved)

Part. Actor Initiated by Tech
Entry Condition 1. Tech starts the Techdient program

Fl ow of Events 2. Tech gets a screen with the follow ng options:
- browse/edit the Know edgeBase
- search the Know edgeBase
- add a product to the Know edgeBase
- view the Hel pDesk for a problem
- flag a problemwith 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. |f the Tech selects the
AddProduct option, go to the AddProduct use case.
If the Tech selects the ViewHel pDesk option, go to
the Displ ayHel pDesk use case. |f the Tech selects
the FlagFix option, go to the MarkProbl enSol ved use

case.
UseCaseName Br owseBase
Part. Actor Initiated by User

Communi cates with Know edgeBase
Entry Condition 1. User selects a BrowseBase option

Fl ow of Events 2. Systemdisplays the products for which help is
avail abl e and pronpts the User to select a
product. User selects a product.

3. System contacts Know edgeBase for the set of
probl ems for which help is available for the
sel ected product. System displays problens to the
User. User selects a problem

4, Systemdisplays the first Helpltemin the problens
Hel pDesk. User sees the fol | owing options



(depending on the nature of the current Helpltenj:

- ContinueFromnstruction : If the current
Hel pltemis an instruction, view the next
Hel pltemin the hel pdesk. Repeat this step.

- Sel ect QuestionAnswer : If the current Helpltem
is a question, view the Hel pltem associ ated
with the selected answer. Repeat this step.

- StartOver : returns User to the initial screen
that is appropriate for that User (the
StartCustomerCient screen for Customers, the
Start TechCient screen for Techs).

If the current Helpltemis 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.
UseCaseNane Sear chBase
Part. Actor Initiated by User

Entry Condition

Fl ow of Events

Communi cates with Know edgeBase

1.

User selects a SearchBase opti on.

System presents a SearchFormto the User.

User fills in form supplying keywords to | ook for
inthe search. User submits formusing a

Start Search option.

System creates SearchData fromthe User's keywords
and sends it to the Know edgeBase. Know edgeBase
returns the text of all Helpltens that contain all
of the given keywords in a SearchResult.

System di splays the text in the SearchResult to the
User, with an option for the User to see any one of
the Helpltems in detail, as well as a StartOver
option. |If User selects an item Systemdisplays
the selected itemwith the information as indicated
in the BrowseBase use case. |f User selects
StartOver, Systemdisplays the appropriate initial
screen for the User.

Exit Condition 5. Systemdisplays either the initial screen or the
screen for a particular itemto the User.
UseCaseNane AddPr oduct
(includes AddProbl em
Part. Actor Initiated by Tech

Communi cates with Know edgeBase



Entry Condition 1.

Fl ow of Events 2.

Exit Condition 3.

Tech sel ects an AddProduct option.

System di spl ays an AddProduct Formto the Tech.
Tech fills in the name of the new product and
subnits the formby selecting a CreateProduct
opti on.

System goes to the AddProbl em use case.

UseCaseNane Br owseEdi t Base
(extends BrowseBase step 4 with details specific to
what Techs can do to edit the Know edgeBase)
(includes UpdateHel pltem InsertHelpltem
Annot at eHel pl tem

Fl ow of Events 4.

At each Hel pltem Techs see the follow ng

addi tional options:

- UpdateHel pltem: go to the UpdateHel pltem use caes

- InsertHelpltem: go to the InsertHel pltemuse
case; this option is not available on Solution
i tens.

- AnnotateHel pltem: go to the AnnotateHel pltem use
case

Techs also see all annotations on each Hel pltem

whi | e browsi ng.

UseCaseNane Di spl ayHel pDesk

Part. Actor Initiated by Tech
Communi cates with Know edgeBase

Entry Condition 1.

Fl ow of Events 2.

Exit Condition 5.

Tech sel ects an Vi ewHel pDesk opti on,

System di spl ays the products and pronpts the Tech
to select a product. Tech selects a product.

System contacts Know edgeBase for the set of

probl ens available for the selected product.
System di spl ays problens to the Tech. Tech selects
a problem

Syst em asks Know edgeBase for a summary of the help
desk contents for that problem Know edgeBase
creates a Hel pDeskSummary and sends it to the
System

System di spl ays the summary to the Tech, with
options for the Tech to select any Helpltemin the
sunmary.




UseCaseName

Product NameExi st's
(extends AddProduct at the end of Step 2)

Entry Condition 1. Nane provided in a NewProductinfo is the nane of an

Fl ow of Events

2.

existing product in the Know edgeBase.

Systeminforms Tech that selected name is in use
and redisplays the AddProduct Formto request a new
product nane.

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

UseCaseName

Part. Actor

Entry Condition

Fl ow of Events

Exit Condition

AddPr obl em

Initiated by Tech
Communi cates with Know edgeBase

1.

Tech sel ects an AddProbl emoption for a particul ar
product

System di spl ays the products in the Know edgeBase
and pronpts the Tech to select a product. Tech
sel ects a product.

System presents a NewProbl enFormto the Tech. Tech
fills in a description of the new probl em and
sunbits the formto the Systemusing a

AddNewPr obl em opti on.

System creates a NewProbl emi nfo containing the
description and sends it to the Know edgeBase.

Know edgeBase creates a new Hel pDesk for the
problemand sets the first Helpltemin the problem
to be the default solution. Know edgeBase sends an
acknow edgenent to the Systemthat the Problem has
been added.

System recei ves the acknow edgement and di spl ays
the coll ection of problenms avaiable for the product
(including the new problen to the Tech.

UseCaseName

Part. Actor

Updat eHel pl tem

Initiated by Tech
Communi cates with Know edgeBase

Entry Condition 1. Tech selects an UpdateHel pltem option.

Fl ow of Events

2.

System presents one of the follow ng displays
dependi ng upon the nature of the selected



Hel pltem Systemal so di splays an Updat eText

opti on.

- If Helpltemis an instruction, systemdisplays
the current text of the instruction for editing.

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

- If Helpltemis a solution or an instruction,
system di spl ays the current text of the solution,
as well as an AddDownl oad option to augnment the
downl oads available for the sol ution.

3. If Tech selects an UpdateText option, system
creates an Updateltem formcontaining the new text
and sends it to the Know edgeBase. Know edgeBase
performs the update and sends and acknow edgenent
to the System

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

UseCaseNane InsertHel pltem

Part. Actor Initiated by Tech
Communi cates with Know edgeBase

Entry Condition 1. Tech selects an InsertHelpltemoption froman
instruction or question Hel pltem display.

Fl ow of Events 2. Systemdisplays Addlnstruction, AddQuestion, and
AddSol ution options to the Tech. [|f the current
Hel pltemis a question, Systemalso displays a
AddAnswer option. Tech selects an option.

3. - If the Tech selects the Addlnstruction option,
System pronpts Tech for the text of the new
instruction, creates a Newinstructionlnfo from
the response, and sends that formto the
Know edgeBase to insert the new instruction after
the current Helpltem

- If the Tech selects the AddQuestion option,
System pronpts Tech for the text of the new
question and a |ist of answers. Systemcreates a
NewQuestionlnfo fromthe response and sends
that formto the Know edgeBase to insert the new
question list as the Followlp itemfor the
current Hel pltem

- If the Tech selects the AddAnswer option, System
prompts Tech for the text of the new Answer.
System creates a NewAnswerlnfo fromthe response
and sends that formto the Know edgeBase.

Know edgeBase inserts the new answer into the |ist
of answers for the question, and sets the default
solution as the Followlp itemfor the current

Hel pltem



Exit Condition

4,

- If the Tech selects the AddSol ution option,
System goes to the NewSol ution use case to have
the Tech create the new solution. Systemtells
Knowl edgeBase to create the new solution and to
meke it the Followlp itemto the current Hel pltem

VWhen the update is conplete, Know edgeBase sends an
acknow edgenment to the System

Tech receives acknow edgenent from Systemthat the
insertion has been conpleted and System redispl ays
the Helpltemto the Tech.

UseCaseName

Entry Condition

Fl ow of Events

Exit Condition

Hel pl t em_Locked
(extends UpdateHel pltemin the case that another Tech

is editing the sane Hel pltem

Tech sel ects an UpdateHel pltemoption for a
Hel pltem that another Tech is currently editing.

Systeminforms Tech that Helpltemis currently
being updated and returns Tech to display for the
sel ected Hel pltem Wen the Know edgeBase has
finished updating the Hel pltem System displays the
revised Helpltemfor the Tech if the Tech is still
viewi ng that Helpltem

Tech sees revised display or noves to anot her
di spl ay.

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

UseCaseNane Annot at eHel pl tem

Part. Actor Initiated by Tech

Communi cates with Know edgeBase

Entry Condition 1. Tech selects an Annotateltemoption for a

Fl ow of Events

2.

particular Hel pltem

System pronpts Tech for the text of the new
annotation. Tech provides text in a
NewAnnot ati onForm then subnits that formto the
System using a AddAnnotation option. System
creates a NewAnnotationlnfo fromthe formand sends
it to the Know edgeBase.

Know edgeBase adds the new annotation to the
existing annotations for the Hel pltemand sends an

10



Exit Condition

4,

acknow edgenent to the System

System di spl ays the updated Hel pltemto the Tech.

Special Reqts After an update, the display of any other Tech who is
viewi ng the Hel pltem shoul d be updat ed.

UseCaseNane AddDownl oad

Part. Actor Initiated by Tech

Communi cates with Know edgeBase

Entry Condition 1. Tech selects an AddDownl oad option for a particul ar
instruction or solution item
Fl ow of Events 2. Systemdisplays a NewDownl oadFormto the Tech.
Tech fills in a description of the downl oad, the
path to the file to be downl oaded, and indicates
whether it is a driver or a document. Tech subnits
the formusing a SubmitDownl oad option. System
creates a NewDownl oadlnfo fromthe submtted
information and sends it to the Know edgeBase.
3. Know edgeBase updates the downl oads avail able for
the Hel pltemand sends an acknow edgenent to the
System
Exit Condition 4. Systemrefreshes Tech's display of the Helpltemto
show t he new downl oad.
UseCaseNane Mar kPr obl enfsol ved
(includes CreateSolution)
Part. Actor Initiated by Tech

Communi cates with Know edgeBase

Entry Condition 1. Tech selects the MarkProbl enfSol ved option for a

Fl ow of Events

2.

particul ar problem

System pronpts Tech for a new solution or a
reference to an existing solution. |f Tech chooses
the NewSol ution option, go to the CreateSol ution use
case. Systemsends a Probl enSol vedinfo to the

Know edgeBase that indicates the problemand the
correspondi ng sol ution.

Knowl edgeBase augnents each Helpltemin the problem
with a BugFi xFlag that refers to the subnitted
solution, then sends an acknow edgenent to the System

Exit Condition 4. Systemdisplays the initial tech screen to the Tech.
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UseCaseNane CreateSol ution

Part. Actor Initiated by Tech
Communi cates with Know edgeBase

Entry Condition 1. Tech selects a CreateSol ution option

Fl ow of Events 2. Systemdisplays a NewSol utionForm Tech fills in
the text of the solution and the paths to any
downl oads that shoul d be available with the
solution. Tech subnits the formto the system
through a Submit NewSol uti on opti on.

3. Systemcreates a NewSol utionlnfo and sends it to
the Know edgeBase. The Know edgeBase creates a
Hel pltem for the solution, assigns it a reference
nunmber, and returns that reference nunber to the
System

Exit Condition 4. The Systemdisplays a message containing the new
reference nunber to the Tech.

UseCaseNane NoMat chesFound
(extends SearchBase in step 3 if the Know edgeBase
finds no nmatches for the given keywords)

Entry Condition 1. Know edgeBase finds no Helpltens that contain all
of the keywords provided for a search.

Fl ow of Events 2. Know edgeBase sends a NoMat chesFoundMsg to the
System

Exit Condition 3. Systemdisplays the message to the User and
displays a SearchFormwith the User’s original
keywords filled in. User can edit the formand
resubmt or can select the StartOver option to
return to the initial screen.
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7.2

Glossary

Bug-fix Flag: A specialannotatioron a Helpltemto indicatethatthe problemhasbeensolvedvia a bug fix to
thedrivers. Help Itemswith bug-fix flagscontainreferenceso the new drivers. Help ltemswith Bug-fix flags
remainin the KnowledgeBaseo supportCustomersvho have olderhardwarethatrequiresheold drivers.

Customer. someonavhois nota Tech,yet wantsto usethe KnowledgeBas¢o troubleshoot problemwith a
product.

Default Solution: A solutionthatinstructsthe readerto contacttechnicalsupportbecauseano further help is
currentlyavailablefor the givenproblem.New problemsareassignedhe default solutionwhile Techsedit the
KnowledgeBasevith amoredetailedHelpDeskfor the problem.May alsoremainthe actualsolutionin certain
cases.

FollowUp Item: Thenext Helpltemto displayfrom a givenHelpltemin a HelpDesk.InstructionsandAnswers
have Followup items; Solutionsdo not.

HelpDesk aseriesof instructionsandquestionghatsuggessolutionsfor a particularproblem.

Helpltem: aninstruction,responseo a questionor solutionin a HelpDesk.Instructionstell Usersto perform
a specificaction. Questiongprovide Usersseveral possibleresponsespne of which shouldfit their situation.
Solutionsgive final instructionsfor solvingaproblem.

KnowledgeBase a databasef informationrelatedto problemswith productsthatthe compary manugctures.
Containsstep-by-steproubleshootingyuides(HelpDesks)downloadsfor documentatiomnddrivers,andnotes
madeby Techson the varioustroubleshootindnints.

Problem: a specificscenariaunderwhich a particularproductis not working properly
Tech An emplogyeeof technicalsupport.Authorizedto updateentriesin the KnowledgeBase.

User. eitheraTechor aCustomer
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