Software Engineering Institute

Carnegie Mellon University

Pittsburgh, PA 15213-3890

Sponsored by the U.S. Department of Defense

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 1

Version 1.0

SoftwareArchitecturein

Practice

Chapter10:SoftwareArchitectureEvaluation

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 2 Version 1.0

LectureObjectives

This lecture will enable students to

¯ explain when andwhy to analyze software architectures

¯ list and explain the steps of the SAAM evaluation method

¯ understand how SAAM works in practice

¯ appreciate costs and benefits of architectural reviews

¯ give examples of reviewtechnique types

¯ describe good reviewpractices

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 3 Version 1.0

WhenandWhyToAnalyze

Architecture-1

Analyzing for system qualities early inthe life cycle allows for a comparison of architectural options.

Whenbuilding a system

¯ Architecture is the earliest artifact where tradeoffs are visible.

¯ Analysis should be done when deciding on architecture.

¯ The reality is that analysis is often done during damage control, later in the project.

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 4 Version 1.0

WhenandWhyToAnalyze

Architecture-2

Whenacquiring a system

¯ Architectural analysis is useful if the system will have a long lifetime within organization.

¯ Analysis provides a mechanism for understanding how the system will evolve.

¯ Analysis can alsoprovide insight intoother visual qualities.

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 5 Version 1.0

PropertiesCanBeAnalyzedin

Isolation

Different techniques can be used for different properties.

Analyzing for modifiability does not affect analyzing for performance.

Analysis is performed on an artifact and reveals properties.

The designmethod must take into account tradeoffs and interactions between properties.

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 6 Version 1.0

QualitiesAreTooVagueforAnalysis-1

Is the following system modifiable?

¯ Background color of the user interface is changedmerely by modifying a resource file.

¯ Dozens of components must be changed to accommodate a newdata file format.

A reasonable answer is

¯ ^yes~ with respect to changing background color

¯ ^no~ with respect to changing file format

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 7 Version 1.0

QualitiesAreTooVagueforAnalysis-2

Qualities only have meaning within a context.

SAAM specifies context through scenarios.

SAAM is most useful in evaluating non-runtime qualities, although information generated can be usedfor other qualities.

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 8 Version 1.0

Scenarios

A scenario is a brief description of a stakeholder´s interaction with a system.

Whencreating scenarios, it is important to consider all stakeholders, especially

¯ endusers

¯ developers

¯ maintainers

¯ system administrators

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 9 Version 1.0

StepsofaSAAMEvaluation

Identify andassemble stakeholders

Develop andprioritize scenarios

Describe candidate architecture(s)

Classify scenarios as direct or indirect

Perform scenario evaluation

Reveal scenariointeractions

Generate overallevaluation

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 10 Version 1.0

Step1:IdentifyandAssemble

Stakeholders-1

Stakeholder Interest

Customer Schedule and budget; usefulness of system; meeting customers´ (or market´s) expectations

End user Functionality, usability

Developer Clarity and completeness of architecture; high cohesionand limitedcoupling of parts;

clear interaction mechanisms

Maintainer Maintainability; ability to locate places of change

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 11 Version 1.0

Step1:IdentifyandAssemble

Stakeholders-2

Stakeholder Interest

System Ease in finding sources of administrator operational problems

Network Network performance, administrator predictability

Integrator Clarity and completeness of architecture; highcohesion and limited coupling of parts;

clear interactionmechanisms

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 12 Version 1.0

Step1:IdentifyandAssemble

Stakeholders-3

Stakeholder Interest

Tester Integrated, consistent errorhandling; limitedcomponent coupling; high component cohesion; conceptual integrity

Application Architectural clarity, completeness;

builder (if interaction mechanisms; simple product line tailoring mechanisms architecture)

Representative Interoperability of the domain

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 13 Version 1.0

Step2:StakeholdersDevelopand

PrioritizeScenarios

Scenarios should be typical of the kinds of activities that the system must support:

¯ functionality

¯ development activities

¯ change activities

Scenarios also can be chosen to give insight into the system structure.

Scenarios should represent tasks relevant to all stakeholders.

Rule of thumb: 10-20 scenarios

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 14 Version 1.0

Step3:DescribeCandidate

Architectures-1

It is frequently necessary toelicit appropriate architectural descriptions.

Structures chosen to describe the architecture will depend on the type of qualities to be evaluated.

¯ Static structures will be usedto evaluate modification scenarios.

¯ Dynamic structures will be used to evaluate runtime qualities.

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 15 Version 1.0

Step3:DescribeCandidate

Architectures-2

Typically, the architect is asked to bring the following documentation to an evaluation, as a startingpoint:

¯ a description of the logical or module structure, witha clear definition of the responsibilities of eachcomponent

¯ a description of the process structure

¯ a data flow diagram showing how the modules interact at run time

¯ a description of the interconnectionmechanism(s) usedto distribute data and control among architectural components at run time

¯ a description, if needed, of the ^uses~ structure, showing how potential subsets will be realized

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 16 Version 1.0

Step4:ClassifyScenarios

There are two classes of scenarios.

¯ Direct scenarios are those that can be executedby the system without modification.

¯ Indirect scenarios are those that require modifications to the system.

The classification depends upon both the scenario andthe architecture.

The classification shouldhave gradations.

¯ indirect: Howhard is the change? (SAAM elicits this information.)

¯ direct: How hard is it to execute? (SAAM does not consider this.)

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 17 Version 1.0

Step5:PerformScenarioEvaluation

For each indirect scenario

¯ identify the components, data connections, control connections, and interfaces that must be added, deleted, or modified

¯ estimate the difficulty of modification

Difficulty of modification is elicited from the architect andis based on the number of components to be modifiedand the effect of the modifications.

A monolithic system will score well onthis step, but not on next step.

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 18 Version 1.0

Step6:RevealScenarioInteractions

Whenmultiple indirect scenarios affect the same components, this could indicate a problem.

¯ could be good, if scenarios are variants of each other

- change background color to green

- change background color to red

¯ could be bad, indicating a potentially poor separation of concerns

- change background color to red

- port system to a different platform

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 19 Version 1.0

Step7:GenerateOverallEvaluation

Not all scenarios are equal.

The organizationmust determine which scenarios are most important.

Then the organization must decide as to whether the design is acceptable ^as is~ or if it must be modified.

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 20 Version 1.0

InteractionofSAAMSteps classification of scenarios

individual evaluation of indirect scenarios

assessment of scenario interaction

overall evaluation

scenario development architecture description

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 21 Version 1.0

TwoExamplesofSAAM

Keyword incontext (KWIC)

¯ recall from lecture on architectural styles

¯ short overall demonstration of method

WRCS

¯ demonstrates analysis method

¯ shows use of SAAM in reengineering context

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 22 Version 1.0

Example1:KWIC

Two architectures: shared memory and abstract data type (ADT)

Four scenarios

1. Operate in an incremental rather than a batch fashion. Program to accept one sentence at a time.

2. Program to eliminate entries beginning with

^noise~ words.

3. Change the internal representation of sentences

(e.g., compressed or uncompressed).

4. Change the internal representation of the intermediate data structure (e.g., store shifted sentences or store pointers to them).

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 23 Version 1.0

SharedMemoryKWIC

Master control

Input 1,3 Circ shift 2,3,4 Alphabetize 1,3,4 Circ shift 3,4

Alphabetize index

Index Characters

1

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 24 Version 1.0

ADTKWIC

Master control

Input 1 Output

3, 4 Set char

Char Word

3, 4 4

Setup Set char

Char

3, 4

Word Alph ith

Alphabetic shift

Circular shift

Characters

2 1, 4 4

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 25 Version 1.0

EvaluationofThisScenarioSet

Shared Abstract memory data types

Scenario 1 0 0

Scenario 2 0 0

Scenario 3 - +

Scenario 4 - +

Contention - +

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 26 Version 1.0

Example2:SAAMAppliedto

RevisionControlSystem

^WRCS~ is a large, commercially-available revision control system.

No documentedsystem architecture existed prior to the evaluation.

The purpose of the evaluation was to assess the impact of anticipated future changes.

Three iterations were requiredto developa satisfactory representation, alternating between

¯ development of scenarios

¯ representationof architecture

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 27 Version 1.0

ArchitecturalRepresentationofWRCS visdiff ctrls

win31

OWL fmext fntext

main report wrcs hook

bcext mcext vbext

pvcs2rcs sccs2rcs

msarn200 make

diff diff bindiff

nwcalls nwspxipx

nwnim

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 28 Version 1.0

ScenariosUsedinWRCS

User scenarios

¯ compare binary file representations

¯ configure the product´s toolbar

Maintainer

¯ port to another operatingsystem

¯ make minor modifications to the user interface

Administrator

¯ change access permissions for a project

¯ integrate witha newdevelopment environment

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 29 Version 1.0

ScenarioClassification

User scenarios

¯ compare binary file representations: indirect

¯ configure the product´s toolbar: direct

Maintainer

¯ port to another operatingsystem: indirect

¯ make minor modifications to the user interface:

indirect

Administrator

¯ change access permissions for a project: direct

¯ integrate witha newdevelopment environment:

indirect

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 30 Version 1.0

ScenarioInteractions

Each indirect scenario necessitated a change in some modules. This can be represented either tabularly or visually.

The number of scenarios that affectedeach module can be shown witha table or graphically, witha fish-eye view.

A fish-eye view uses size to represent areas of interest.

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 31 Version 1.0

ScenarioInteractionTable

Module No. changes main 4 wrcs 7 diff 1 bindiff 1 pvcs2rcs 1 sccs2rcs 1 nwcalls 1 nwspxipx 1 nwnlm 1 hook 4 report 1 visdiff 3 ctrls 2

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 32 Version 1.0

ScenarioInteractionFish-Eye visdiff ctrls fmext fntext

�ZUZUFV hook

pvcs2rcs sccs2rcs

msarn200 make

diff diff bindiff

nwcalls nwspxipx

win31

OWL bcext mcext vbext nwnim

report

main

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 33 Version 1.0

LessonsLearnedfromWRCS

Granularity of architectural description

Interpretationof scenariointeractions

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 34 Version 1.0

ProperGranularityofArchitectural

Description

The level of detail of architectural description is determined by the scenarios chosen.

The next slide shows what an architect thought was an appropriate level of detail.

Components are annotated with the numbers of indirect scenarios that affect them.

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 35 Version 1.0

OriginalRepresentationofWRCS visdiff

11

11 diff msarn200

12 make

12

11,12 ctrls main

11,12,13 report

13

fmext

13 fntext

13

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 36 Version 1.0

WhatToMakeof^ Maiñ Scenario

Interactions

Possibilities

¯ Scenarios are all of the same class.

¯ Scenarios are of different classes, and ^main~ can be subdivided.

¯ Scenarios are of different classes and ^main~ cannot easily be subdivided.

To differentiate betweenthe last two options, see whether it is possible to divide the main module based on the three scenarios.

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 37 Version 1.0

LessonsfromSAAM-1

Direct scenarios provide a

¯ first-order differentiation mechanism for competingarchitectures

¯ mechanism for elicitingand understanding structures of architectures (both static and dynamic)

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 38 Version 1.0

LessonsfromSAAM-2

A SAAM evaluation produces

¯ technical results: provides insight into system capabilities

¯ social results

- forces some documentation of architecture

- acts as communication vehicle among stakeholders

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 39 Version 1.0

LessonsfromSAAM-3

It is important to have stakeholders present at evaluation meetings.

¯ Stakeholders find it tobe educational.

¯ Architectural evaluators may not have the experience to keep presenters ^honest.~

SAAM andtraditionalarchitectural metrics

¯ Coupling and cohesion metrics do not represent different patterns of use.

¯ High scenario interaction shows lowcohesion.

¯ A scenario withwidespread hits shows high coupling.

¯ Both are tiedto the context of use.

¯ SAAM provides a means of sharpening the use of coupling andcohesion metrics.

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 40 Version 1.0

ArchitecturalReviews

Architectural reviews are a key step in architecture-based development. They include a method(such as SAAM), but the full practice includes more thanthat.

We will discuss

¯ cost/benefits of architectural reviews

¯ different architectural review techniques

¯ preconditions for an architectural review

¯ architectural reviewactivities

¯ outputs from anarchitectural review

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 41 Version 1.0

CostsofArchitecturalReviews

There are three different types of costs of holding regular architectural reviews.

1. direct staff costs

2. organizational overhead

3. indirect staff costs

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 42 Version 1.0

ExamplesofDirectStaffCosts-1

AT&T

¯ 300 full-scale reviews done onprojects of 700 staff-days or longer

¯ average cost per review: 70 staff days

Rational Software

¯ 30 reviews done on projects with at least 500

KSLOC each

¯ average cost per review: $50,000

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 43 Version 1.0

ExamplesofDirectStaffCosts-2

SAAM evaluations

¯ 10-12 reviews done on projects ranging from

100 KSLOC to 1,000 KSLOC

¯ average cost per review: 14 to 20 staff-days

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 44 Version 1.0

ExampleofOrganizationalOverhead

Costs of establishinga corporate reviewunit

¯ management overhead

¯ communicationexpenses

¯ staffingthe unit

¯ relocating personnel to a central location

¯ training

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 45 Version 1.0

ExampleofIndirectStaffCosts

Using senior designers for evaluations instead of designing

¯ loss of productivity (due to reassignment of superior designers)

¯ time spent training staff in review techniques

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 46 Version 1.0

BenefitsofArchitecturalReviews

Five different types of benefits result from holding architectural reviews.

1. financial

2. forces preparation for review

3. early detectionof problems

4. validation of requirements

5. improved architectures

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 47 Version 1.0

FinancialBenefitsofReviews

AT&Testimated that each reviewed project saves

10% of total cost as a result of the review. Thus, a

70-staff-day reviewof projects of 700 staff-days pays for itself.

Consultants who perform architecture evaluations report 80% repeat business.

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 48 Version 1.0

ForcesPreparationforReview

Documentation/specifications must be provided, hence they must exist or be created.

Some reviews use standard questions, andthe architect can prepare ahead to ensure that the architecture scores well.

Reviews make the criteria for evaluation explicit by prioritizing requirements or quality goals.

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 49 Version 1.0

EarlyDetectionofProblems

The problems that can be found by an architectural level inspection include

¯ unreasonable requirements

¯ performance problems

¯ problems associated withpotential future modifications

The earlier in the life cycle that problems are found, the easier it is to fix them.

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 50 Version 1.0

ValidationofRequirements

Reviews put stakeholders inthe same room with eachother, often for the first time.

¯ uncovers conflicts and tradeoffs

¯ provides a forum for negotiated resolution of problems

It often results in the generation of new requirements or the clarification of existing requirements.

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 51 Version 1.0

ImprovedArchitectures

Development organizations anticipate types of questions raised at reviews and

¯ design architectures withquestions in mind

¯ prepare documentationof the type needed at review

¯ give explicit consideration to qualities to be reviewed

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 52 Version 1.0

ReviewTechniques

There are a variety of techniques for performing architectural reviews; each has a different cost andprovides different information.

These techniques fall into one of two basic categories.

1. questioningtechniques: applied toevaluate any aspect of an architecture for any given reason

2. measuring techniques: applied to answer questions about a specific quality

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 53 Version 1.0

QuestioningTechniques-1

Scenario-based techniques

¯ describes a specific interaction between stakeholders anda system

¯ example: SAAM

Questionnaire-based techniques

¯ Some questions apply to all architectures

(especially those in a single domain).

¯ Some questions ask about details of a specific architecture.

¯ Some ask about the development process.

- ^Is there a single architect?~

- ^How do you ensure conformance?~

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 54 Version 1.0

QuestioningTechniques-2

Questionnaires are reused; they reflect more maturity or experience within a domain. Scenarios must be developed anew for eachsystem.

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 55 Version 1.0

MeasuringTechniques-1

Metrics: quantitative interpretations of observable measures

¯ complexity metrics identify areas where modifications may be difficult

¯ performance metrics suggest areas where bottlenecks may occur

Reviews tend to focus on

¯ results of metrics

¯ assumptions underlyingthe interpretationof the metrics (e.g., assumed event distribution)

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 56 Version 1.0

MeasuringTechniques-2

Simulations, prototypes, experiments: domainspecific models of an architecture or performance model

¯ are expensive tocreate

¯ often exist as part of development anyway

May answer issues raisedby questioning technique (e.g., ^What evidence do youhave that performance is adequate?~)

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 57 Version 1.0

PropertiesofReviewTechniques

Review Technique Generality Level of Detail Phase What is

Reviewed

Questioning Questionnaire general coarse early artifact, techniques process

Scenarios system- medium middle artifact specific

Measuring Metrics general or fine middle artifact techniques domainspecific

Prototype domain- varies early artifact

Simulation specific

Experiment

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 58 Version 1.0

ReviewProcess

An architectural review has three major elements.

1. preconditions: the set of necessary assets and conditions that must be in place before a review can be performedsuccessfully

2. activities of the review itself

3. outputs: the report of review results

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 59 Version 1.0

ReviewPreconditions

Understand the context of the review

Assemble the right people

Set organizational expectations and support

Prepare for review

Obtain representation of the architecture

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 60 Version 1.0

Preconditions:Context-1

Planned review

¯ part of normal development activity

¯ non-adversarial

¯ scheduled well in advance

¯ built into project´s schedule and budget

Unplanned

¯ usually occurs when project is introuble

¯ often devolves into finger-pointing

¯ can be painfulfor project already struggling

(Guess whichone we recommend?)

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 61 Version 1.0

Preconditions:Context-2

Timingof the review

¯ early ^architecture discovery review~

- is done after requirements are set, but before the architecture is firm

- is used to understand implications of requirements on architecture

- checks for requirements feasibility

- prioritizes architectural goals

¯ full architectural review

- is done when architectural documentationis available

- is used to evaluate qualities of proposed architecture

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 62 Version 1.0

Preconditions:People

Representatives of project

¯ architect

¯ designers of major modules

¯ stakeholders´ representatives

Review team members (ideally, a separate unit)

¯ at least one domain expert included

¯ someone to handle logistics (e.g., meeting rooms, supplies)

¯ librarian toorganize documentation

¯ ^apprentice reviewer~ for growth

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 63 Version 1.0

Preconditions:ReviewTeam-1

The reviewteam must be assembledsothat

¯ members are perceived as impartial, objective, andrespected

¯ members devote their full-time effort to the review

¯ members are fluent inarchitecture and architectural issues

¯ it is located close to artifacts being examined

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 64 Version 1.0

Preconditions:ReviewTeam-2

The team must have access to

¯ applicable domain knowledge (perhaps via consultants to the team)

¯ design documents

¯ review criteria

¯ support staff

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 65 Version 1.0

Preconditions:Organizational

Expectations-1

Expectations must be set.

A contract between the review team and the sponsor of the review must be established.

¯ Who will be told what uponcompletion?

¯ What will (not) be the reviewcriteria?

¯ What/whowill be made available to team?

¯ What follow-upis expected?

¯ How long will the review take?

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 66 Version 1.0

Preconditions:Organizational

Expectations-2

Organizational culture and support must be considered.

¯ Are reviews part of the standard project life cycle?

¯ Is servingon a review team considered good for one´s career?

¯ Will the organization allow its superior designers time off from their projects to serve onreview teams?

¯ Is there a standingrevieworganization (even though members may rotate on and off)?

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 67 Version 1.0

Preconditions: Read-AheadMaterial

For project beingreviewed

¯ questionnaires

¯ scenarios (These are created as part of the review, but time should be allowed for project members to digest the information.)

For reviewteam

¯ descriptionof architecture

¯ rationale for architecture

Ideally, material will address the reviewquestions.

(Passing this test because the questions were known in advance is not cheating, but good engineering!)

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 68 Version 1.0

Preconditions:RankedQualityand

BehavioralRequirements

Plan to examine three to five quality andbehavioral requirements.

A particular representation medium (language) for the architecture is not necessary. As long as the information can be extracted (using project members as necessary), the form of the representation is not important.

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 69 Version 1.0

ReviewActivities-1

Evaluate

¯ ^Run~ the scenarios and ask the questions,or answer the items in the checklist.

¯ Perform the experiments.

¯ Execute the prototypes or simulations.

Record

¯ critical issues highlighted inthe review

¯ comments of project members on these issues

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 70 Version 1.0

ReviewActivities-2

Rank the issues

¯ project-threatening

¯ major

¯ minor

Each issue raised should be addressed in terms of

¯ changing the architecture

¯ relaxing the requirements

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 71 Version 1.0

ReviewActivities-3

Warningsigns

¯ architecture forcedto match organization

¯ top-level components number over 25

¯ one requirement drives entire design

¯ architecture depends on alternatives in the operating system

¯ choice of software components is dictated by hardware personnel

¯ redundancy not needed for reliability

¯ design is exception driven

¯ no identifiable architect

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 72 Version 1.0

OutputfromReview

Set of ranked issues

¯ supporting data

¯ contained in formal report

¯ feedback to project

Enhanced system documentation

Set of scenarios for future use

Identification of potentially reusable components

Estimation of costs and benefits

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 73 Version 1.0

LectureSummary

Have a formalreviewwith external reviewers.

Time the reviewto best advantage.

Hold a planned (rather thanunplanned) review.

Choose the appropriate review technique.

Create a review contract.

Limit the number of qualities tobe reviewed.

Insist on having a system architect present.

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 74 Version 1.0

DiscussionQuestions-1

1. How are architectures currently reviewed in your enterprise? What are the goodpoints of that practice? What are ways in which it could be improved?

2. AT&T´s data suggest that an architecture review saves a typical project about 10 percent. This is an organization that builds systems ina fairly mature domain, using questionnaires that the architects have access to beforehand. Why would a review save anything (after all, every project knows what is going to be asked of it)? Discuss this apparent paradox.

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 75 Version 1.0

DiscussionQuestions-2

3. How much do you think institutionalized architecture reviews wouldsave in your organization? Why?

4. Try towrite a checklist for an architecture reviewfor a system inyour organization´s domain. Write one for artifact reviewand one for process review.

© 1998 by Carnegie Mellon University

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 76 Version 1.0

DiscussionQuestions-3

5. The distinction between direct and indirect scenarios is a coarse way tomeasure architectural support for a feature. As we have seen, a direct scenario may be so cumbersome as to be effectively indirect. Onthe other hand, an indirect scenariomay be trivially supported by changinga parameter and recompiling. Propose a finer-grained way to categorize scenarios that takes these considerations into account.

6. Produce a set of scenarios for an architecture in your organization.

Carnegie Mellon University

Software Engineering Institute

Chapter 10 - page 77 Version 1.0

DiscussionQuestions-4

7. Attendees at an architecture reviewnaturally bring their ownagendas to the table, and these agendas oftenshow up in the scenarios they propose.

Consider this actual scenario from a recent architecture evaluation using SAAM: Produce a system for the least cost and shortest time possible. What quality attribute of the architecture were they trying to measure? What else were they tryingto address? How would you handle this scenario if you were running the evaluation?