Conceptual Graph Representation of a
Work Order Allocation System*

Jeff Riley
Computer Science Department
Royal Melbourne Institute of Techndogy
GPO Box 2476/
Victoria, Austraia
jriley@yall ara.cs.rmit.edu.au

Abstract

A computer venda operates a software help desk organisation. The help desk organisation needs asystem
toautomaticdly all ocaeincomingwork orders. Allocation d thework ordersto engineasisto bedoneon
thebasisof enginea avail ability andskill s. This paper will attempt to represent asimplified model of such
asystem using conceptua graphs.

1 Introduction

Requests for asgstancefrom customers arerecorded in adatabase. These requests arereferred to as cdl s,
andareinitially unassgned (that is, the cdl has not been al ocaed to an enginee).

For the purpase of developing the simplified model, thefoll owinginformationis considered to beremrded
for ead cdl:

auniqueidentifier

an owner engineq if al ocated

the product the austomer believesthe cdl pertainsto
afreeform text description d the problem

Some of thisinformationwill be recorded in compoundstructures.

Enginees in this organisation are grouped into teans based on enginea <kill s. Teams are the resource
which logicdly hande cdls: in pradice awy cdl handled by the team is immediately forwarded to an
avail able enginea fromthetean. Engineas may belongto multi ple teams, andteans may hande cdl sfor
whichever products its member engineasare skilled in
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Information krown to the systemis:

the set of skill sassciated with eat enginee

thetime & which ead enginee was most recently assgned a cal
ameans of communicaing with ead avail able engineer

the set of enginee's which belongsto any tean

enginee locdion

Information recorded abou ead product includes aflag which determines whether the system shoud use
the problem description to revise the product spedfied by the austomer. For a cdl which pertainsto a
product whose flag iSYES, the system will attempt to revise the product by anaysing the problem
description. If the system is able to determine arevised product from the problem description, the cdl i s
modified to refled the revised product before any further processng. Typicdly, products withthe flag set
arevery broad, generic caegorisations, and the problem descriptionis used to attempt to narrow the search
for spedfic skill srequireto handethe cdl.

Whenacdlisfirstrecorded, and beforeit i sassgned to anenginee, it belongsto theset of unassgned cdls.
Once adgned to an engined, the cdl belongs to the set of assgned cdls. Engineasare aleto relessea
cdl from the asggned set badk to the unassgned set. In this circumstance (in this amplified model), any
such cdl istreged asanew cdl.

Once a cll has been dlocaed (assgned) to an engined, the enginee is natified of the dlocdion via
eledronic postnote onthe enginea's workstation as well as by alphanumeric pager.

In moddllingthis smplified system the foll owing events are considered:

evaluation: analysis of the work order description to refine the product associated with the work
order

assgnment: determination and locaion d the most suitable enginee to hand e the work order, and
assgnment of the work order to that enginee.

relesse release of thework order by the owner engineea. Thismovesthework order bad to the
unasggned set.

natificdion: annourcingto the owner enginee that awork order has been al ocaed to him/her.



2 DataFlow

cdl i sentered into the system and beaomes a member of the

cdl isevaluated to determine what skill sarerequired to handle the
cdl: thismay involve anaysis of the problem description

cdl isasdgned to an enginea belonging to the team which handes
the product to which the cdl pertains. The engnee is avail able, and
will not have been assgned a cdl more recently than any other

avail able enginee from that tean. Call ismoved from the
Inassgned set to the asggned set.

cdl isreleassed and moved from the
asdgned set to the unassgned set

cdl isclosed




3 Type Specifications

3.1 call
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A call is atype of work order consisting o anidentifier, an owner, adescription and a product. The
identifier uniquely identifiesthework order. If present, the owner identifiesthe enginee to which thework
order hasbeen dl ocated. Thedescriptionisatext description of thework to be caried ou, andthe product
identifies which software product the work order pertainsto. Call i dentifiers are unique.

3.2 product
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A product isatypeof compoundattribute consisting d aplatform, asubsystem, andaflag. Theplatform
indicates the computer hardwareinvolved in the work order, whereas the subsystem identifies the spedfic

softwareinvolved. The flag indicaes whether the work order descriptionis required to further refine the
subsystem.



3.3 engineer
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An engineer isatype of single-resource onsisting d a name, an availability, aset of skill s (skillS), and
addressandatime. Theavail ability isanindicator set by the enginee to show his/her availability to accet
anew work order. The set of skill s has as members those products for which the enginea has been trained.
The addressis the locaion o the enginea's workstation and pager number, and the time is the time d
which the enginee was last assgned a cdl. Enginee names are unique.



34 team
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A team isatypeof coll edive-resource mnsisting d a name, andaset of engineas(engineerS). Theset of

engineashas as membersthose engineaswhich have been trained onany of the productsto be handled by
the team.

3.5 address
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An addressisatype of compound-attribute consisting o the network name of awor kstation, and a pager
number.



3.6 platform
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A platform is a type of compoundattribute consisting d the system and themodel. The system is the
generic hardware type asociated with the work order, and the model i s the spedfic hardware model.



4  Set Specifications

41 calS Thesetof cdls.

callS
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4.2 assignedS: Theset of cdlswhich have been assigned to an engineer.
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4.3 unassignedS: Theset of cdlswhich have not been assgned to an enginee.
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44 engineerS: Theset of engineers.

4.5 descriptionS: The set of cdl descriptions.

| Set: description

4.6 messageS. Theset of natification messages.

Set: message

4.7 notifiedS: The set of cdlsfor which the owner enginee's have been ndified.
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4.8 unnotifiedS: The set of assgned cdl s for which the owner engineas have not been ndified.
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5 Function Declar ations

5.1 evaluateF
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The evaluate function maps the set of descriptions to the set of products. Spedficdly, the function will

determine from the description associated with a cadl, the product to which the cdl refers, and modify the
cdl acordingly.

52 assignF

N [assgnr |

(o uresagreas

function

G| wagress

The asdggnfunction maps the set of unassgned cdlsto the set of assgned cdls. Spedficdly, the function
will | ocate an enginee with the skill set necessary for the cdl and modify the cdl such that the enginee
locaed beaomes the owner of the cdl. More detail i s presented in the function spedfication.



5.3 rdeaseF
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Thereleasefunction maps the set of assigned cdl sto the set of unasdgned cdls. Spedficdly, thefunction
will modify the cdl such that the cdl has no owner engines.

54 notifyF
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The asdgn function maps the set of unndified cdlsto the set of natified cdls. Spedficdly, the function
will annourceto the owner enginea that s'he has been al ocated a new work order (cdl).



6 State Schema
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6.1 initial state
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7  Operation Schema

7.1 call evaluation
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This shema spedfies the evaluation of the description o a cdl.
The descriptionis evaluated to determine arevised product for the cdl.
(see &so the discusson d function evaluateF)



7.2 call assgnment
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This shema spedfiesthe assgnment of a cdl .

An uresdgned cdl isasdggned to an enginee andis moved from the set of unassgned cdl sto the set of assigned cdls.

(see &so the discusson d the function assgnF)



7.3 call release
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This shema spedfiestherelease of a cdl.

Anenginee releases a cdl bad to the system by removing hs/her name from ownership of the cdl.

(see &so the discusson d the function rel easeF)



7.4 assignment notification
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This shema spedfiesthe natificaionof a cdl .
Asdgnment of a cdl i sannourced to the new owner enginee.
(see &so the discusson d the function ndifyF)



8  Function Specifications

8.1 evaluateF
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If a cdl'sflag attributeis YES, then the eval uateF function analyses the description associated with the cdl
to derive arevised product. The cdl'sproduct isreplaced bythederived product. If a cdl'sflag attributeis
NO, the cdl's product isleft unchanged.
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The asggnF function takesa cdl which has no owner and assignsthe cdl to an enginee who hes the skill
necessary to hand e the product associated with the cdl, is AVAILABLE, andwho hesnot been asdgned a
cdl morerecently than any other avail able enginee.



8.3 notifyF

Sends a cdl assgnment message to an enginea’'s workstation and peger.

8.4 releaseF
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The releasel function removes ownership of a cdl from an enginea and returnsthe cdl to the unassgned
et



9 BasisGraphs

Therelations domain, range, member, difference, union, equals, greaterthan, and next
are ssumed to be defined.
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10 Observations

Whilethemodel presented hereisasimplified model of an existingwork order all ocaionsystem, this paper
does how that conceptual graphs are cgable of representing red world, complex systems.

Oncedefined and drawn, conceptual graphs can convey the overall concept of asystemtothereader. | find
that conceptual graphs provide alevel of abstradion diten necessary to take in the overal picture, and
suggest that they are most useful i n system spedficaion. Definingand drawingthe graphs however can be
somewhat tedious. A graphicd interfaceto the PEIRCE system may be useful here.

Overdl | foundthat using conceptua graphsto definethis systemwasinstructivein thelogic of the system.
Certainly a system which would convert the graphs to exeautable mde would be extremely useful,
espedally for rapid prototyping d systems.



Appendix A

TypeHierarchy
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Appendix B

Relation Hierarchy T
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