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Abstiact: — Developmentof informationsystemdor the managemendf complex organisationaktructures
is awell known problem,it is interestingin particularin presencef mary figureswith differentrolesthat
interactwith the system.

Traditionally the developmentof an information systemincludesa phaseof analysisof the requirements,
a phaseof analysisof the existing system(independenthyfrom the fact thatit is computerisedup to the
phaseof implementationpy generallyusing databasengineandtools for the generation/managenteof
thehuman-machinanterface.

This paperdescribeghe approachusedby the authorsto implementthe information systemfor the man-
agemenbf theengineeringacultyandhow it canbe extendedto a whole classof systemsTheinformaton
systemis modeledin termsof resourceshatcanbe demande@ndbe assignedo personsor groups,onthe
basisof the rolesthat they hold inside the system. Particularly we have facedthe phaseof analysisand
logicalizationjust onetime for the "genericsystem’developingalsoan enginefor its management.

Key-Wbrds: — Information Systems Software Engineering Web-based&oftware Engineering Reusability
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1 Introduction ditional way, finding several entitiesandrelations,
thatcarriedout arathercomplex schemaThis fact
pointed out the needsto a more generaldescrip-
tion in the attemptto designa reusablesystem;we
tried to find suchentitiesableto modelthe system
at more abstractlevel. This operationallowed us
to obsere that suchabstractentitiesnot only ex-
ist, but they allow to modelan entire classof sys-
tems. The informationsystemis modeledin terms
of resourceshatcanbedemandeadr beassignedo
personor groups basedn therolesthatthey hold
inside the system. Particularly we have facedthe
phaseof analysisand logicalizationjust one time
for the"genericsystem”developingalsoan engine
for its managementn thisway, every time thatthe
goal is to develop an information systembelong-
ing to the classof thosebasedn resourcesthede-
signerhasto createjust an istanceof the generic
system,populatingit with the datacharacterizing

The developmentof Information Systemsfor the
managemenif comple organizations, both in

termsof datato manageandin termsof involved

people,is awell knovn matter[1]. Thetraditional
approachto the developmentof information sys-
temsusually comprisesa phaseof analysisof the
existing system,a phaseof definition of new sys-
temrequirementsandat lastphaseof implementa-
tion of the physicalsystemusingdatabasengines
andad-hocinterfaces[2]. In this paperthe authors
presenta designmethodologythat has beensug-
gestedy theirexperiencan thedevelopmenif the
informationsystenmof engineerindaculty Suchde-
signmethodologyintroducesanadditionalabstrac-
tion level in orderof simplify the implementation
stage. Thefirst attemptto analizethe information
systemof enginneringfaculty was madein a tra-



systembeingdevelopedand managingt usingthe
engine.

Thenovelty of theapproachies onthecapability
to introducea further level of abstractiorthat per
mits usto analysethe systemin termsof resources

without boring with details of their management.

Of courseto deploy the systemis neededo imple-
mentthe humaninterfacewhich alsohasin chage
to carry out the functionstypical of systembeing
developed.Then,thework we carriedoutwas:

1. analysisof the genericsystemanddeplging
of the systeminto a relational databasdi.e.
creationof theschemaanddefinitionof theta-
bleg;

2. developmentof a setof functionsworking on
resourcesand actors,i.e. a RMF (Resouces
ManagementFramavork) - enginethat hide
someimplementatiordetailsto designer;

Having completedabore describedwork, to de-
velopanew systembelongingto the samefamily; it
is sufficient:

1. locateall theresourcesindactorsandcharac-
terisethem;

2. list all theoperationghatcanbe performedoy
eachactorto eachresource;

3. instantiatehe system(practicallypopulatethe
database);

4. develop the interface using the resource-
enginealreadyimplemented.

Section 2 discussesour framevork (RMF). Sec-
tion 3 presentghe main functionsprovided by the
engineandthegenerakrchitecturesf theinforma-
tion system.Sectiond shavs an applicationof our
framework to arealproblem.

2 A system design based on RMF

This sectionhighlight the history of the designof
the information systemsof the engineeringaculty
pointing out the reasonghat drove us in develop-
ing the proposedstratgy. At very beginning we
approachedhe designof the faculty information
systemsadoptingthe traditional stratgyy basedon
entity-relationshipand dataflav analysis. We find

several entities, as, for instance,student,teacher
classroomadministratve staf, departmentpuild-
ing, all neededo cover somerequiremendf cur
rent system. It is intuitive the meaningof eachof
the previous entities and why they was selected.
However, the analysispointedout that eachentity
canbe describedhankto a coupleof generalenti-
tiesallowing usto drasticallyreducehecomplity
of the systembeingdevelopedbut alsocoveringan
entire classof systems. The entitiescandidatefor
the purposehighlightedabore are: resourceandac-
tor. Actor is usedto modelentity ableto perform
actions. Resourcedealswith the entity that can
be usedby someone(the actor) to do something.
Choosingtheresourceandactorsarethe mainaim
of our analysis. Of course, the higherabstraction
level of the entitieschosenhasto cover with the
problemto describeshe involved elementby the
samesetof attributeswithoutloosingof generality
This fact, bring us to the developmentof aninfor-
mationsystemwith dealsjustwith resourceandac-
tors and,therefore,is alwaysusablewhenthereal
systemcanbe describedn thoseterm. Moreover,
we have developeda resourceenginethat aimsto
hide the detailsof the resource/actoimplementa-
tion.

2.1 Resources-Oriented View

Definition of genericresource-orientedystemwas
the main concernof thefirst stepof analysisof the
system.Thuswe wereableto modelthe systemus-
ing justtwo entitiesandonerelationbetweerthem
(seeFig.1). Moreoverwetookinto accounnotonly
materialresource$ut alsosomeondor something)
that canbe usedby someonéo read his (its) goal
This reasoningallows usto delaythe characterisa-
tion of the systembeing developedup to the end,
performingit just populatingthe database.

In the above paragraphwe discussedhe prop-
erties of the resource,now we have to introduce
the secondkey entity: the actor It representshe
genericentity that use someresourcesas, for in-
stance,a student(actor) that usesa computer(re-
source)for an exercise. The meaningof the rela-
tion betweenactorandresourceepresentsvhatis
the operationthatactormake ontheresource.The
actionis modelledasa genericonein orderto rep-
resentsthe whole set of possibleactionsinside a
systembelongingto this class;alsothe actionwill
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Figure 1. The genericResourceOrientedSystem

model

be definedduringtheinstantiation.

At this point we areableto answerto following
question:
Whatarethe commonbackgrouncamongthe enti-
ties ableto modela resource-orientethformation
system?

2.2 Detailed Design

Actualresource-orienteslystenoftenexhibits a hi-

erarchicalbehaiour, mainly when the systemis

muchcompl. Weaimto introducethisaspectlso
in thegenericsystemwe aredevelopingwithoutre-
ducingthe generalityof the approach.Practically
we aimatdescribinggroupof personpeoplework-

ing in the sameoffice, or collaboratingto the same
job, or having the samefunction). Note that same
actorcanbelongto severalgroups,but alsogroups
may act as actorsallowing usto collecttheminto

othergroupsandsoon. The modelwe adoptedis

shavn in Fig.: 2 whereary actor may belongto

otheractoror may be a setof otheractor Actual

we do notintroduceary new entity.

Similar considerationcan be done about re-
sources, they also exhibits a hierarchically be-
haviour thenwe modelthemasa hierarchyof re-
sourcesepresentingresourcen termsof otherre-
sourcesFor example theresourcecOMPUTER can
belongto a cLASSROOM whichis alsoaresource.

Thehierarchicalescriptiorpermitusto simplify
thedesignbecauseave donotintroduceary new en-
tities but permitto extendthecompleity of thesys-
temto bedeveloped.Thereforeheresultingsystem
is ableto modeleithersimple systemor very com-
plex one.
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&

Figure2: A morerefinedResourcelrientedSys-
temmodel

At this point we areableto answerto following
question:

1. thereexists a hierarchicaldependencamong
theactors(anactorcanbecontainednsidean-
otherone)?

2. thereexists a hierarchicaldependencamong
theresourcega resourcecanbe containedn-
sideanotherone)?

3. is it possibleto easily representhesehierar
chies?

2.3 Adding privileges

The model describedin the previous sectionsis
goodenoughto representingll requirementbf the
systemsthat we are considering,including all the
relationsbetweenthe actors(or the groupsof ac-
tors)andthe resourcegor cateyoriesof resources).
Whatwasstill not modelledarethe constrainton
theactionsthatactorscanexecuteontheresources.
Whatwe wantto introduceis a methodthatallows
to model, in generalway, the permissionsassoci-
atedto eachgroup (or eachactor). It mustpermit
to expressthe permissionsonly during the instan-
tiations phaseand, above all, it mustallow a dy-
namicsmanagemenpermittingto change,alsoin
run-time, privilegesassociatedo the actorsand/or
resources. The adoptedsolutionis an Accessthe
Contwol List-like approach,which permitsto cre-
ateagrid of authorisationsn a simpleanddetailed
way. Therefore,onenew entity is necessaryo de-
scribesprivileges andrelationsbetweenactorsand
privilegesandbetweeractionsandprivileges.



The enginehasbeendevelopedleaving actions
undefined;theseactionswill be addedduring the
instantiationphasedependingon the information
systemswe want to implement. This taskis ac-
complishedby interface that supply the functions
implementingthe eventsrelatedto a given action
execution.

Fig. 3 shaws the entity-relationsdescriptionof
the whole system,thatis the systemthat keepsin
consideratiorall therequirements.
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Figure 3: Entity-relationsdescriptionof the whole
system
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Theintroductionof theseentity andrelationsal-
lows usto answerthefollowing questions:

1. Whatactionsareallowedfor eachresource?

2. Which people(or groupsof people)arequali-
fied for executingoperationnresources?

3 A web based engineimplementing
RMF

Theschemaresentedh theabove sectiongermits
us to modelthe systembeingimplementedbut to
malke actualthe abstractionwe also implemented
an enginewhich permit to hide the operationson
resources.Presencef schemaand engineallows
to designan information systemresource-oriented
without boring with detailsof tables,basicopera-
tions andall managemenactionthatwill be dele-
gatedto RFM-engine.

The main functionsprovided by the enginecan
be groupedbasedon the entitiesthat manipulate.
For example,thereare functionsfor the insertion,
elimination and selectionof the resources,cate-
gories, groups,actorsand so on. In Table1 are

summarisedhe main cateyories of functionspro-
videdby theengine.

Insertion,eliminationandselectionof catayories
Insertionandeliminationof cateyories-resourcedks
Insertion,eliminationandselectionof resources
Resourcedookingmanagement
Resourcesierarchymanagement
Insertion,eliminationandselectionof groups
Insertion,eliminationandmanagementf actors
Operationgefinitionandmanagement
Groupsprivilegesallocation
Actorsprivilegesallocation

Managemenof operations-resources-actdirks

Tablel: Enginefunctions

Obviously, the implementationof the engine
doesnot placeconstraintseitheron the choiceof
the programmindanguageneitheron the platform
and/orthe architecture. However, we have decided
to develop the RMF engineusing the PHP (PHP:
Hypertet Preprocessorgndthenintegrateit inside
theweb-basedlient-serer architecture.

Fig. 4 shavs the architectureof the proposed
information system. It looks like the WWW ar-
chitecturewhich is the winner in the client-serer
arenal3. Thefigureshavsthethreecomponentsf
the architecture:senerside, Internete client-side.
Firstisimplementedy anapplicationwhichis able
to manageseveral pages accordingto the rules of
http protocol. Third is alsoan applicationrunning
on the client machinewhich provide a architec-
tureindependengraphicalinterface: the browses.
In the last decadethe capability to interfacing the
http sener to databaseén orderto managedatain
the sener raisedand several environmentandlan-
guagesasbeendeveloped.All ingredientdo cook
an information systemwhich is architecturainde-
pendentguite general distributedare present.The
adwantagewe have are:

e userinterfaceeasyto do;

e standarduserinterface;

e cross-platfornsystem;

¢ highdegreeof flexibility;

¢ highlevel of modularity;

e independencéom commerciakoftware;

¢ noinstallationis requiredon clientside
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Figure4: RMF architectues

As previously said,the function neededo inter
facewith generakystemwasimplementedn PHR
which is a scripting languagesenerside, cross-
platformandHTML-embeddedThus,it is possible
to interfacewith enginevia web-serer, the engine
is independenby the platform (both hardware and
software),and,atlastall theengineresidesnto the
sener.

4 A complex application of RMF

Thegoalof this sectionis to shav theuseof engine
to manageareal problem. In particularwe present
themanagemenf a partof the computercentreof
the faculty Following the methodologyshavn in
precedencehefirst stepto implementtheinforma-
tion systemis the analysisof the systemin order
to identify the resourcesindthe actors. The com-
putercentreis composedby threeroomsof comput-
ers,a classrooma print room, an office aswell as
two roomsfor the seners. Therearetwo typesof
rooms(namedA andB) for the computers.These
two roomsdo not have internetaccessThe C room
is aroomof Linux machine.Someof theidentified
actorsare:sysManagefcomputercentremanager),
teachersstudents,..Besidessomeof theidentified
resourcesire:roomA,roomB,roomC,PC1,PC2,...
Fig. 5 highlighteda part of the treethat expresses
the hierarchyof theresources.

The secondstepof the methodologyconsistsin
theidentify the operationsexecutedby eachactors
on the resourcesthe constraintson the operations
andtherequestegrivileges. In particularwe have
identifiedthat:

e A resourcecannot be booled if its fatheris
alreadybooked. For example,a computerin
the room A cannot be booled if the roomis
alreadybooked for the sameperiod.

Figure5: Hierarchyof theresources

e Studentsanonly reserne acomputerperday

e Studentsanresene acomputeifor the day of
thebookingdemandandfor the next day

e Studentsanresere a computerasfar asthe
periodof bookinghasnotstartedor morethan
10 minutes.

To managethe booking of PC, we first needa
new operation. We decidedto createone specific
operationcalled bookingpcthat will be dedicated,
in theinterface,to the bookingof thepc. It will be
associatedb all pcsof thecomputercentrethatcan
bereseredby the students So,we canassertvery
preciselywho will beableto make this new opera-
tion. For example we canassignthis operationto a
setof userby the privilege world. This privilegeis
the basicprivilege for all the peopleof the faculty
If we associatehis privilegeto the operationbook-
ingpg all the peopleof the faculty will be ableto
resere apc. At theendof the secondstep,all the
operationsandprivilegesof theinformationsystem
of the computercentrearedefined. In Table2 are
shavn someof the privilegesandthe relative oper
ations.

| Privileges | Operations |
world bookingPC
didactic | bookRoompookMaterial
soft install, deinstall,update
manager activate/de-actiate

Table2: Privilegesandoperations

At lastin the Table 3 is shavn the correspon-
dencebetweeractorsandprivileges.



| Actor | Privileges |
sysManager| managerdidactic,soft, world
teachersl didactic,world

studentl world

Table3: Actorsandprivileges

The last stepof the methodologywasthe inter
face development. Functionsthat control the in-
terfacewith the actors(studentsteacherssysMan-
ager...) usethefunctionsprovided by the engineto
controlandmanipulatehedatabasepopulatedvith
theinformationaboutthe resourcesthe actors,the
privilegesandtheoperation$elongingto theinfor-
mationsystemof the computercentre.

5 Conclusion

The paperdiscussedhe developmentof the infor-
mationsystenof engineeringaculty Theproposed
systemis analizedfocusingon the conceptof re-
sourcethereforeghesystems modelednlyin term
of resourcesindactors.In summaryour first goal,
developmentf adefinitesystemwasswitchedinto
amoregenerabne:find agenerabpproachableto
modelawhole classof systemimplementing also,
anengine.Thepurposeof theengineis to provide a
setof function supportingcommonrequiremenof
theresource-orientegystem.

The peculiarity of the systemlies into the capa-
bility to cover several systemreducingthe effort
neededo performthe deplg/ing of the systemsav-
ing the time to develop the kernel of the analysys
thatwasdoneonce.

A completeexampleof a subsystenof the engi-
neeringinformationsystemis discussedn the last
sectionsaiming to highlight the milestoneof the
proposedapproach.
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