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THE PROBLEM

WEB APPLICATIONS’ COMPLEXITY

» Web applications exhibit complex transactional behavior:
» Hierarchical structure of transactions satisfying user (sub) goals

» Multiple resource managers, with diverse semantics and characteristics, are
accessed in the scope of the same transaction

» Pre-existing logic is utilized (e.g. Legacy Systems, Web Services)
» Not all user activities are strict ACID transactions

» Navigation actions may mislead user regarding transaction status

UBIQUITY ISSUES

» Ubiquity introduces new issues:

» Implementers “would like” application to be written once independently of delivery
channel, device, etc.

» Asynchronous transaction execution is needed; how is it supported? What's now the
application’s behavior?

» Design and documentation for such applications is important. No such mechanisms exist.

» A modeling language for analyzing, designing and documenting their transactional
behavior would be valuable




AN EXECUTION ENVIRONMENT
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OBJECTIVES FOR UTML AND METHODOLOGY

OBJECTIVES SET FOR UTML

FOLLOWED METHODOLOGY

» Description of both static structure
and execution flow of transactions

» Modeling of transactions including most
of known transaction models

» Extensibility for designing new
transaction models according to
the application’s requirements

» Description of diverse decomposition
semantics and behavior into the same
structured transaction

» Support for weak transactions
(weaker than ACID)

» Description of long-lived transactions

»Provision for modeling asynchronous
execution of transactions

»Built on top of UML

»Use of UML class diagrams for modeling
the static structure of transactions and
UML state charts for modeling their
dynamic behavior

»Provide a flexible and extensible meta-
model capable to describe transactions
following most known transaction models

» Give appropriate well-formedness rules
to formalize and automate the transaction
modeling process

»Provide a complete notation system to
visualize the transaction modeling process

»Provide Documentation for the designed
applications in appropriate format;
Important for different implementations
of the same applications




THE UTML TRANSACTION META-MODEL

0.1 1<§ CHARACTERISTICS
ActivityHistory | Activitylnstance | > Activities and Operations
s /ﬁ — C°mpe';5a“°” as main modeling concepts
o ionHi .1 . . .
Peratontision g > Distinction between
1 Ve management and logic of
PropertySet 1 1| Activity . ActivitySet activities
1 o
1. p il . . ;
» | RN ) > Definition of execution
Operationlnstance ExecutionContract | 1 1 OperationSet contracts (SUb_S_et_S Of
, ACID) for activities
JJ ; i ] 1 1 .
vf Functional Operation = Cl Functional Set >Separate mOdellng Of
Operation _ 1 1 activity decomposition
== Managment Operation R ManagmentSet semantics
- 1
1 1
4 1? Oﬁ ! »Modeling of Compensations
Termination Operation |~ TerminationSet | | InitializationSet
1+ 1 »Well-Formedness rules are
pers——— ?1 used to formalize the user-
nitial 1zation eraton .
defined models

EXTENSIBILITY MECHANISM
> 15t Part: Definition of new management operations for the custom model

> 2"d part: Definition of appropriate well-formedness rules formalizing model's behavior




THE UTML NOTATION SYSTEM
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FORMALIZATION

» Also, Well-Formedness Rules may be attached on activities formalizing their behavior
and co-ordination with parent/sub activities
(2" part of meta-model's extensibility mechanism)




CONCLUSIONS AND FUTURE WORK

CONCLUSIONS

» It has the ability to:

» Describe transactions in a high level and declarative way

» Support design in both top-down and bottom-up approach

» Model weak transactions - weaker than ACID

» Describe transactions conforming to the most of known transaction models

» Incorporate different semantics and behaviors into the same structured transaction

» Describe transaction models from scratch by using its extensibility mechanism
(management operations & well-formedness rules)

» Model the execution flow of transactions, defining a primitive user navigation model

FUTURE WORK
» Better formalization of UTML
» Extension to directions of:

» Describing asynchronous execution of transactions (replication, allotment, virtual
executions, synchronization), enabling the design of mobile applications

» Modeling data flow dependencies between transaction and compensation strategies
» Modeling persistent activities (recoverability of activities; not only databases)
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