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1 General Goals
The goalsof the networksubsystemareto reliably transmitmessagesanddatabetweenDaimler−
Benzafter−salesdatabaseserversanddealermachinesrunningthe PAID system. The information
should be accurateand delivered in a timely manner. The communicationbetween PAID−
subsystems will also be provided.

All updatesto the databaseshouldbe pushedto dealerswho are using the information using a
multi−cast distribution policy.

2 Current System
Currently, the entire databaseis distributed using CD−ROM, microfiche, online, and paper
methods to the various dealers.

Redistribution occurs on a monthly basis.

3 Proposed System

3.1 Overview

The PAID Network subsystemwill be designedto providea methodof communicationbetweena
dealerand the centraldatabase,aswell asproviding communicationbetweenthe other individual
subsystemsof PAID. Specifically, the Network subsystemwill allow a remote user to request
information from the central database, and to receive updated information from the central database.

3.2 Functional Requirements

The Network subsystemwill implementboth pull and pushfunctionality. Pull functionality will
allow a dealer(on a remotemachine)to requestthe transferralof datafrom the centraldatabase.
Pushfunctionality will allow a centraldatabaseto sendupdatedinformation to a dealer.Also, the
system will allow updates to be multi−cast to multiple dealers. 

Transparentlyto the abovementionedfunctionality, the Network subsystemwill provide on−the−
fly compression(using a schemesuchas adaptivecompression)to reducenetwork load. Error
checkingwill alsobeincorporatedto ensurethatdatapassedover theNetworkis uncorrupted.The
Networksubsystemwill monitor serverloadandnetworkresponsivityto assurethat informationis
routed in the most effective way possible.

3.3 Nonfunctional Requirements

Currently, the entire databaseis distributed using CD−ROM, microfiche, online, and paper
methods to the various dealers.  
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3.3.1 User Interface and Human Factors

TheNetwork subsystemwill not be interactingwith humanusers,insteadthe usersof theNetwork
subsystemwill be interactingsolely with other subsystemswithin PAID. The Network subsystem
will exposean Application ProgrammingInterface(API) via which theseother subsystemswill
interactwith theNetworksubsystem.Also, the internalworkingsof theNetworksubsystemwill be
transparent to the other subsystems.

3.3.2 Documentation

Documentationwill be provided that covers the specifics of the API, in terms which can be
understoodby the developersof the other PAID subsystems.The documentationwill also cover
how theNetworksubsystemwill reactunderspecificconditions. We will alsobeusingJavaDocto
generatedocumentationfrom the codedimplementation. All documentation,TogetherJprojects,
and code, and libraries shall be managed via CVS.

3.3.3 Hardware Consideration

TheNetworksubsystemdoesnot dealwith specificmachine−typeconstraints.Sincethesystemwill
be implementedin Java,the codewill be usableon a variety of machines.The type of connection
used (Modem, Ethernet, ATM, ISDN, GSM, APS, etc) will have an affect on the network
subsytem’soperation,in that the Network subsystemwill attemptto determinethe speedof the
connection,and adjust the network parameters(such as TCP/IP window size and compression
methods) in order to make full use of the connection speed and to minimize congestion. 

3.3.4 Performance Characteristics

The Network subsystemis expectedto transmit at the highest speedallowable basedon the
connectionbetweena remotemachineand the centraldatabase.The estimatedratio of serverto
clientswill be 1:150.In the eventof a networkoverload,the networkwill usesharedthroughput
and attempt to circumvent bottlenecks by transmitting packets along an alternate routes.  

Responsetime will be dependanton how quickly congestionis discovered.We estimate5−7
transactionsduring peak times and 2−3 transactionsduring off−peak times. By using shared
throughputwe will balancethe serverhigh bandwidthwith vs. the dealerlow bandwidth.We will
be using adaptive compression to reduce network load. 

3.3.5 Error Handling and Extreme Conditions

Therearethreeexceptionalsituationsthatmayarise. Thefirst situationis networkproblems.In the
casethat the networkbecomesunreliable,any currentlyongoingtransmissionswill be terminated,
andbothends(theremotemachineandthecentraldatabase)will be informedof the interruptionas
well as the stateof the transmissionupon termination. The secondpossiblesituation is that the
dealer(on a remotemachine)may chooseto terminatea transmission,in which casethe central
atabasewill be informed of the situation and both ends will be informed of the state of the
transmissionat thetime of termination. Thethird possibility is that the local programis terminated
unexpectedlyin the middle of a transfer(e.g. in caseof power failure). In this case,the client
would clear recievedinformation from its cacheupon reboot and continueas if transfernever
occured.
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3.3.6 System Interfacing

The network subsystemfunctionsas the lowest layer or coreof the PAID project. All messages
sentover the networkwill bepassedthroughthis subsystem.All interfacingto this subsystemwill
bedonethroughtheNetworkAPI (NAPI). However,therearetwo mainsubsystemsthatwe expect
to interfacewith NAPI in order to provide the basic functionality of PAID. We anticipatethe
event/learningsubsystemto passdatafor automaticserverto client updatesthroughthenetwork,in
theform of eithera point to point or multi−castmessage.We alsoexpectthedatabasesubsystemto
requestand receive desired information from the server through the network subsystem. All
interactions between these subsystems will take place on the CORBA bus through a Java interface.

3.3.7 Quality Issues

This subsystemmust provide fast, portable, and reliable information transportationover the
networkfor the PAID system. In orderto maximizespeedefficiency, the networksubsystemwill
provide compressionon the fly, be selective(multi−cast or point to point) to the amount of
information transported(to preventunnecessarylags),andoptimizerouting of the information (in
termsof time). To ensureportability, thesubsystemis fully implementedin Java. This meansany
hardware/operatingsystemwhich has a JavaVirtual Machine will be able to route information
through PAID over the network.

3.3.8 System Modifications

As more dealersare addedto the system,scalability issuesmight have to be consideredif the
network’s responseis being depreciatedby an overloadof responsesto the server. We do not
anticipateany modificationsoutsideof this aswe expectthe networksubsystemto be very stable.
We achieve this by using Java as our language as it is cross−platform and in wide use.

3.3.9 Physical Environment

This is not an issuebecausewe are using Javatechnology,which is independentfrom the actual
hardware PAID is running on.

3.3.10 Security Issues

All useraccessto datawill be controlledby authenticationand databasesubsystems.Transport
over the Daimler−Benz intranet and extranet needs no special security measures.  Transport over the
general internet needs to be encrypted to insure security. 

Physicalsecurityis importantfor both the databaseserversandfor local copiesof the databaseon
dealer machines.

3.3.11 Resource Issues

System installation will be performed along with the rest of the application. Little to no
maintenancewill be requiredfor the networksubsystemafter the initial setupstage. Neitherwill
any persistent data be externally accessible.
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3.4 Constraints

Systemwill be developedwith Java(ver. 1.1.x). Objectand CASE modelswill be createdwith
Together/J.  Source Control will be handled using CVS.

3.5 System Model

3.5.1 Scenarios

[Push]Mr. Benzhascomeout. with a newcarmodel.He addsinformationaboutthenewmodelto
the centraldatabasein Germany.This new dataneedsto be transmittedto all dealersinterestedin
this classof car. The central databasetells the network to announcethe availability of the new
information to the relevantdealers. Bob (a dealerin SanFrancisco)receivesthe notification and
requests,via thenetworksubsystem,that thedatabesentimmediately.Thenetworksubsystemwill
be makinguseof the CORBA busto remotelycall procedureson the databaseserver.The central
database,uponreceiptof the acceptance,now sendstheupdatedinformationto Bob’s databasevia
the network. Jim (anotherdealerin Miami), is busywith clientsand requeststhat he be notified
later. The networksendsthe requestto the centraldatabase,which will log this requestand later
send Jim another notification.

[Pull] Humphrey,a Deimler−Benzdealerin Edinburg,hasdecidedto expandhis model selection
with a new S−classmodel. He logs into the PAID system,and fills out the a form to request
informationon themodel. He clicks thesubmitbutton,andthehis local databasediscoversthat it
doesn’tcontain the desiredinformation, so it passesthe requestto the network subsystem. The
networksubsystemusesCORBA busto requestinformationfrom thecentraldatabase.Thecentral
databasewill then use the network subsystemto transmit the requestinformation back to the
database to Humphrey’s machine.

3.5.2 Use Case Models

Session Use Case :
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Push Use Case :
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Pull Use Case :
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Open / Close Use Case :
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3.5.3 Object Model
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3.5.4 Dynamic Models

Open / Close Session :

Server Side Push :

 Local DB 

  

 Session Interface 

  

 Session Control 

  

 Session 

  

 Remote Interace 

  

 Remote DB 

  

1: ’Open Session()’

19: ’Close Session()’

2: ’Open Session()’

10: ’Ack()’

17: ’Timeout()’

20: ’Close Session()’

3: ’Open()’

9: ’Ack()’

11: ’Ping()’

16: ’Timeout()’
18: ’Kill Session()’

21: ’Close Session()’

4: ’Handshake()’

8: ’Ack()’

14: ’Pingreply()’

15: ’Timeout()’

12: ’Ping()’

22: ’Close Session()’

5: ’Handshake()’

7: ’Handshake()’

13: ’Pingreply()’

23: ’Close Session()’

6: ’Handshake()’

1: ’Open Session()’

19: ’Close Session()’

2: ’Open Session()’

10: ’Ack()’

17: ’Timeout()’

20: ’Close Session()’

3: ’Open()’

9: ’Ack()’

11: ’Ping()’

16: ’Timeout()’
18: ’Kill Session()’

21: ’Close Session()’

4: ’Handshake()’

8: ’Ack()’

14: ’Pingreply()’

15: ’Timeout()’

12: ’Ping()’

22: ’Close Session()’

5: ’Handshake()’

7: ’Handshake()’

13: ’Pingreply()’

23: ’Close Session()’

6: ’Handshake()’
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Client Side Push :
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Push Delay (Client−Side / Server−Side) :

 Network_Session 

  

 Session_IF 

  

 Session_Ctl 

  

 Client 

  

1: ’NotifyUpdate’

2: ’NotifyUpdate’

6: ’DelayUpdate’

3: ’NotifyUpdate’

5: ’DelayUpdate’

4: ’DelayUpdate’

1: ’NotifyUpdate’

2: ’NotifyUpdate’

6: ’DelayUpdate’

3: ’NotifyUpdate’

5: ’DelayUpdate’

4: ’DelayUpdate’
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Pull (Client−Side / Server−Side):

3.5.5 User Interface − Navigational Paths and Screen Mockups

Network doesnot haveany direct interactionwith the users. Therefore,we do not havea user
interface.

 Client Database 

  

 Session Interface 

  

 Session Control 

  

 Session 

  

1: ’RequestPull()’
2: ’RequestPull()’

6: ’receive()’

3: ’RequestPull()’

5: ’receive()’
4: ’receive()’

1: ’RequestPull()’
2: ’RequestPull()’

6: ’receive()’

3: ’RequestPull()’

5: ’receive()’
4: ’receive()’

 Session 

  

 Session Control 

  

 Session Interface 

  

 Database Server 

  

1: ’RequestPull()’ 2: ’RequestPull()’

6: ’send()’

3: ’RequestPull()’

5: ’send()’

4: ’send()’

1: ’RequestPull()’ 2: ’RequestPull()’

6: ’send()’

3: ’RequestPull()’

5: ’send()’

4: ’send()’


