Architecture of Enterprise Applications I11

Architectural Styles

.. Haopeng Chen

REIiabIe, INtelIig_ént and Scalabie Systems Group (REINS)
- Shanghai Jiao Tong University
" Shanghai, China
“e-mail: chen-hp@sjtu.edu.cn



Architecture and Program An,

REliable, INtelligent & Scalable Systems

Architecture Program
interactions among parts implementations of parts
structural properties computational properties
declarative operational
mostly static mostly dynamic
system-level performance algorithmic performance
outside module boundary inside module boundary
composition of subsystems copy code or call libraries



Architecture Modeling
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Clarify Design Intent

— Intended architecture is often lost. It's mostly informal, it's hard to
communicate anyhow.

Provide Analysis for Design

— Engineering design entails performance prediction and design tuning.
Routine practice.

Improve maintainability
— Over half of maintenance effort goes into figuring out just what's there.

Answer Difficult Questions

— Even without formal methods, explicit architectural modeling can
uncover fuzzy requirements, thinking, and design approaches
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* Architecture includes:
— Components:
» e.g. filters, databases, objects, clients/servers
— Connectors:
* e.g.: procedure call, pipes, event broadcast

— Properties:

* e.g.:signatures, pre/post conds, RT specs




Vocabulary of Architecture AN,
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system

connector

|

role
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Problem:

Any line may be ‘circularly shifted’ by repeatedly removing
the first word and appending it at the end of the line.

The KWIC index system outputs a listing of all circular shifts
of all lines in alphabetical order."

On the Criteria for Decomposing Systems into Modules. David Parnas. CACM, 1972



KWIC: Key Word In Context An,
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* Inputs: Sequence of lines
Pipes and Filters

Architectures for Software Systems

* Outputs: Sequence of lines, circularly shifted and alphabetized
and Filters Pipes
Architectures for Software Systems
Filters Pipes and
for Software Systems Architectures
Pipes and Filters
Software Systems Architectures for

Systems Architectures for Software
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KWIC: Event Architecture KL TN
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KWIC: Data Elow Architecture
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* Change in Algorithm

— Batch vs Increment

* Change in Data Representation

— The number of characters in one line

* Change in Function

— Omit the incorrect input

 Performance

— Time and Space

* Reuse
— Alphabetizer



KWIC Comparisons A
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Shared
Memory ADT Events Dataflow
Change in Algorithm -- -- + +
Change in Data Rep. -- - -- --
Change in Function -- -- + +
Performance - - -- -

Reuse -- o+ -- +




Architectural Styles
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a. What are Architectural Styles?

— An architectural style
* defines a family of systems

in terms of a pattern of structural organization

provides a vocabulary of components and connector types

a set of constraints on how they can be combined

a semantic model may also exist which specify how to
determine a system's overall properties from the properties of
its parts
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Heterogeneous Architectures
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* The combination of several styles.

— Components of a hierarchical system may have an internal structure
developed using a different method.

— Connectors may also be decomposed into other systems (e.g. pipes can
be implemented internally as FIFO queues).

— A single component may also use a mixture of architectural connectors.

* Example- Unix pipes-and-filter system
» File system acts as the repository
e Receives control through initialization switches
e Interacts with other components through pipes.
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 LinuxfJShellf2 ¥ 7] LG HUE HAY ) B 8 5t 2 22 6l 1, 43
U T B Shell JH 4 .

— $cat TestResults | sort | grep Good
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AR T — AN E TE - IR AR AR
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> cat > sort > grep »
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OperatorsEncapsulator
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Heterogeneous Architectures RE TN
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The combination of several styles.

Local heterogeneous

Hierarchy heterogeneous

Parallel heterogeneous
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