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ABSTRACT

Thischapter describesthe Operational M odels, Programming Paradigmsand Software
Toolsneeded for building aWeb- integrated network computing environment. We describe
the various interactive distributed computing models (client-server-CS; code on demand,
remote evaluation, mobile agents, three and N-tier system), different logical modes of
programming (imperative, declarative, subjunctive, and abductive), transaction and workflow
models (that relax atomicity, consistency, i sol ation, durability and serializability properties),
new protocol s, and softwaretools(PJava/JDBC) that areneeded. Someimportant application
areas of these models are for telediagnosis and cooperative problem solving.

INTRODUCTION

This chapter describes the issues involved in the design of online E-business Trans-
action Processing systems and the solutions available for these problems using the
techniques of Al, logic, conventional database transaction processing methodology and
protocol engineering principles. E-business transaction processing requires that all the
parties (such as traders, customers, buyers, and sellers) involved in a transaction are in
agreement before allowing the transaction to-be committed; if any of the parties cannot
completeits part of atransaction, the entire transaction hasto be rolled back. Conventional
onlinetransaction processing (OLTP) semanticsaremet by thefollowing requirementscalled
“ACIDrequirements’:

Atomicity (A): All'changesaretotally done (committed) or totally undone (rolled back).
Consistency(C): Theeffect of atransaction preservestheinvariant propertiesof thesystem.
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Isolation (1): Intermediateresultsarenot visibleto other transactions. Transactionshavethe
effect of executing serially, although they act concurrently.

Durability (D): Theeffectsof atransaction are persistent; changesarenot lost except under
catastrophicfailure.

However, for e-business transaction processing we need to have:

(D longdurationtransactionsthat lack conventional ACID propertiesof transactionsand
need externalization of intermediateresults, fault tol eranceandrecovery under failure;

(@ locationand disconnection- reconnection management for hand-held mobiledevices;
and

(3 -newlogical’'modesand related protocolsthat providerulesfor conducting “ dialogue”
among the parties so that each party can formally expresswhat isto be communicated
clearly and unambiguously.

The above requirements demand the design of anew Information architecture for e-
business transaction processing systems. Further, an e-business Web-integrated network
environment (INE) needsto berichinits problem-solving capability, sinceit needsto serve
asavirtual logical tool for theuser. Such atool ismeant for effective decision making using
different logical modes to cooperatively solve a business problem. In'such a cooperative
business environment, it is necessary to allow data exchange between some transactions
during their execution, thereby necessitating therel axation of the | solation property usedin
conventional transactions. In a e-business environment, in addition to the conventional
imperative programming madeof logi ¢, weneed two other logical modes- subjunctive (what
if 1 dothis? or speculative) and abductive (how did thishappen?or diagnostic) programming
featuresthat add additional logical power totheuser. Thisadded power providesfor various
forms ‘'of reasoningto aid planning, acquiring and analysing information, arguing, and
negotiation.nanegotiation, partiescommuni catewith oneanother inorder toreach mutually
acceptable agreements on some matter of common valueto them. These modes enable usto
realise the following required properties for e-business transactions:

1  Attribute-Sensitivity: The transactions are to be committed or aborted locally or
globally depending upon their exact attribute values.

2 Attribute Tolerance: Thetransactionscan be permitted to belocally relaxed interms
of certain constraints on attributes, but globally ‘consistent eventually.

3 Time-criticality: These are transactions that possess-Atomicity, Consistency, |sola-
tion, and Durability (ACID) propertiesand areto be permanently committed, assoon
as the transactions are compl eted to-achieve local and global consistency.

4.  Time-toleranceandeventual consistency: Sometransactionscanwait until reconnection
takes place, and arenot time-critical inthe sensethey will not create global inconsis-
tency, but are only necessary to provide an eventual consistency with respect to the
user and the relevant database.

Hence in an e-business environment, the isolation property needs to be removed and
intermediateresultsaremadevisible, and precedenceorder inexecutionand other dependen-
cies are taken care of, thereby removing the atomicity restrictions. This model is caled a
workflow (which is acollection of tasks organized-to accomplish some business activity)
between the customer and the trader supported by. suitable protocols. A workflow can be
realised by mobile agents, which are autonomous objects that execute methods when they
aredepl oyed. Workflow-based mobileagentsplay animportant rolefor E-businesstransac-
tion processing.

Insummary, for an e-businessweb - integrated environment, werequirethefollowing
features:
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