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Application ServerA rchitecture
e App server should m ake the previous control flow scale up
® Bold lines carry requestm essages
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Requests

e A requestisam essage thatdescribes a unitof w ork forthe
System o execute.

e An gpplication server coordinates the flow of requests
betw een m essage sources (displays, applications, etc.) and
application program s that n requests as transactions.

e Basic control flow :

- Transhte the display Input (form /n enu selection, etc.)
nto a standard-form at request

— Send the request to the appropriate serverbased on the
transaction type in the raquestheader

- Startthe transaction

— Tnvoke the transaction type’s application program

— Comm itand send the transaction’s output to the disgplay
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A pplication Server C om ponents
e W ebBrow ser
— A anartdevice, w ih form s, m enus, putvalidation
® W eb server
— Perfom s frontend w ork, eg., security, data caching, ... .
— “Calls” the w eb page associated w ith the URL, which in tum
callsaw orkflow conttoller
e W orkflow controller
— CallsStart, Comm i, and Abort
— App bgic that transfom s the request (utom atic oan paym ent,
m oney transfer) nto calls on basic objcts (an, account) .
Som etin es called business rules.
e Transaction server
— Bushessobjcts (custom er, account, loan, teller)

e ResourceM anager — usually a database O B) system

Project's Process A rehitecture 1

W eb Brow ser]

Client

W eb Server

W orkflow controller| W orkflow Contoller

Transacton Server]
Resource M anager

Resource M anager|

2o

W orkflow Controller

Forthem ostpart, W orkflow Controllersand
Transaction Servers are justplain old server program s
e The features that differentiate a W orkflow Controller
are that it
— Brackets transactions (issues Start, Comm i, and Abort),
0 that transaction serverprocedures can execute ettheras
Independent transactions oras steps I hrger transactions
— Reports Comm its to the client g.w b server)
- HandlesAborts and other failures e g. re-uns the transaction)
— DoesnotaccesstheDB system , o itneed notbe close to the
DB system (ie.ResourceM anager)




T ransaction Server

o The features that differentiate a Transaction Server are
the nverse of the W orkflow Controller, nam ely thatit
- Doesnotissue Start, Camm i, and Abort (0 itcan be called
ettheras an Independent transaction orasa step in larger
transaction)
— Doesnottak directly to the client eg.,W €b Server)
— Can accesstheDB system
e Tn addition, it can call other transaction servers.
e O fien, som e transaction server code nins as stored
procedures nside the DB system .
— So com bining the transaction serverand resource m anager
the project isn‘treally an oversin plification.
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Transaction M anager (IM )

e TheTM isthe server that supports Start, Comm itand
Abort.
e Ttimplem ents tw o-phase comm it RPC).
e This isam ajor feature of m any application servers.
- 10 years ago, twas them ajor featire (TM + T-RPC).
— Supports 2PC acrossdifferentRM s.

- So t'susefultohavea TM 1 the application servereven
though D B products in plan ent2PC them selves
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Rem ote Procedure Call RPC)

e W ithin a system or ntranet, RPC is the m ostpopular form
of Interprocess com m unication
e A program calls a rem ote procedure (n anotherprocess) the
sam e w ay itw ould calla Jocalprocedure
— This sin plifies the m essage protocol. s alw ays a callm essage
follow ed by a retum m essage.
— Ehides certain com m unications enors.
- Trautom ates the w ork of m arshaling param eters nto and outof
the calland retum m essages.
e There arem any in plem entations of the concept
- RM L,DCOM ,CORBA /IOP,HTTP,SOAP,ODBC,.. .

e Tn the profect, all nterprocess com m unications isvia RPC .
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Transactonal R PC

e TransactionalRPC isan RPC protocolthat in plem ents
the necessary plum bing to aope w ith a callerand or callee
thatare ninning a transaction.

e Teally, Startretums a transaction D that’shidden from

the caller in a transaction context

- Tmansactonal RPC passes that transaction contextas a hidden
param eter. s an easierprogram m Ing m odeland avoids enors.

— W hen a transaction firstanrives ata calle C, C needsto enlist
w ith the Jocal transaction m anager (TM ), o the TM know sto
callC during tw o-phase comm it

- Ao, C needs o execute the call in the contextof the
transaction thatcalled it.

Transactional R PC In the Project

® Y ou are in plem enting transactional R PC 1 the project.
- hstEps6 and 7
— Butthe transaction contextparam eter is explicit iothidden).
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Param eterB aged R outing

e Som etim es, it's notenough to partition by resource type,
because a resource is too popular
— Exam pk: flights
e The solution is to partition the popular resource based on
value ranges
— Exam ple - flightnum ber1-1000 on ServerA , flightnum ber
1000-2000 on SexrverB, etc.
— This inplies thataW FC has to direct its calls based on
param etervalue (eg. flightnum ber)
— To facilitate such changes, them gpping of param eterrange to
servernam e can bem ade Eble-driven.

e This isa possible project extension hotrequirad)
25 5
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Partitioning Servers

To add system capacity, add serverm achines.

Som etdm es, you can just relocate som e server processes
o differentm achines.
But if an individual server process overboads one
m achine, then you need to partition the process.
- Exam plke - flights, cars, and hotelroom s arem anaged by one
serverprocess. Later, you partiton them in separate processes.
— This mpliestheW FC has to direct #IsRPC callsbased on
resource type
— To faciliate such changes, them apping of resource nam e t©
servernam e can bem ade Eblk-driven.
This scenario isdeveloped In step (7) of the project,
wheremulbiple RM sare required.
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Summ ary of C oncepts

W orkflow controllervs. Transaction Server
Rem ote Procedure Call RPC)
TransactionalRPC

Transaction M anager

Partitioning Servers

Param eter-B ased R outing

There’sa lIotm ore t© say aboutA pplication Servers.
W e’'llretum to the topic in a later lecture.




