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Outline

• What is global analysis
• Differing perspectives
• Some details of the artifacts and process 
• Experience along the way
• Lessons learned
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What is Global Analysis?

Global Analysis (GA) analyzes organizational, 
technological, and product factors that globally 
influence the architecture design of a system.  

The result is a set of key issues and 
corresponding global strategies that guide the 
architecture design and improve its 
changeability with respect to the factors 
identified.

© 2003 by Carnegie Mellon University page 4

Global Analysis

Strategies for:

• Implementation
• Buildability
• Changeability
• (Maintainability)

Global 
Analysis

Organizational

Product

Technological

Issue Cards
Influencing 

Factors
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Why Global Analysis?

Key issues transcend boundaries between:
• Development activities
• Subsystems
• Architecture viewpoints.

Influencing factors always involve change.
Successful projects prepare for change by:
• noting the flexibility of influencing factors and their 

likelihood of change
• characterizing how factors interact and their impact
• selecting cost-effective design strategies and

project strategies to reduce expected impact.
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Architect’s Perspective

Analyze Factors: 
1. Identify and describe factors 
2. Characterize their flexibility and changeability 
3. Analyze their impact

feedback

feedforward

an architecture view

Organizational Factors 
Technological Factors 
Product Factors

Central 
Design Tasks

Final 
Design Task

Global Analysis

Develop Strategies:  
1. Identify issue and influencing factors 
2. Develop solution and specific strategies 
3. Identify related strategies

new factorsFactor Tables

Issue Cards

new issues 
or strategies

new factors
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Manager’s Perspective

Product Requirements Definition (Marketing)

System Requirements Design (Systems Eng.)

Software Arch. Design (Architects)

Detailed Design (Software Engineering)

Coding, Unit Test, Integration Test, System Test

Marketing Requirements Spec. (MRS)

System Requirements Spec. (SRS)

Software Arch. Design Document

Detailed Design Document (DDD)

Global 
Analysis}
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Lifecycle Perspective

Project
Planning:

Market
Requirements Requirements

Analysis

Risk
Analysis

How, Who,
When, Where

SW Dev.
Plan

Release
Planning

Project
Strategies

Global
Analysis

Risks &
Mitigations

Risks &
Mitigations

Issues &
Strategies

Project
Goals

Schedule
Sequence

Project Strategy
Conclusions

Organizational
Factors

Product
Factors

Evaluation

Design

Architecture
Description

Technological
Factors

Software Architecture Design
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Global Analysis Detailed Description

Strategies for:

• Implementation
• Buildability
• Changeability
• (Maintainability)

Global 
Analysis

Organizational

Product

Technological

Issue Cards
Influencing 

Factors
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Global Analysis Artifacts

Decompose 
ImageProcessing 
into Packetizer and 

multiple 
ImagePipelines, 
connected by a 

PacketPipe

Design Decision

Influencing Factor

Use a flexible 
pipeline model for 

acquisition and 
image processing

Influencing Factors:

Solutions:

Architectural Issue
Strategy

Encapsulate 
domain-specific 

image data

Flexibility and Changability Impact

Easy Addition of Acquisition 
Procedures and Processing 

Algorithms

Acquisition Procedures.  
Acquire raw data and 

convert to images.

Upgrade every three years 
as technology improves.

The impact will be large on 
acquisition performance, image 

processing, and the UI.

Delivery of Features.  
Features are prioritized.

Upgrade every three years 
as technology improves.

The features are 
negotiable.

Large impact on acquisition 
performance, image 

processing, and the UI.

Moderate impact on meeting 
the schedule.
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Global Analysis Activities

Analyze Factors

1. Identify and describe the influencing factors.

2. Characterize their flexibility and changeability.

3. Analyze their impact.

Develop Strategies

1. Identify issues and corresponding factors.

2. Develop solutions and specific strategies.

3. Identify related strategies.
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How Software Changes: Examples

New features are added and existing ones evolve.

The system is ported to new software and hardware 
platforms.

The product is configured in new environments.

Performance requirements become more stringent.



7
Title
Date

© 2003 by Carnegie Mellon University

© 2003 by Carnegie Mellon University page 13

Phase 1: Analyze Factors

1. Identify and Describe the Influencing Factors
• Consider factors that have a significant global influence, 

those that could change during development, 
those that are difficult to satisfy, 
and those with which you have little experience.

2. Characterize Factors – Flexibility and Changeability
• Describe what is negotiable about the factor.
• Describe what could change about the factor.

3. Analyze the Impact of the Factors
• If the factor will change, what will be affected and how: 

other factors, components, system modes of operation, 
design decisions
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Format of the Factor Table

Factor Changeability Impact
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Example Factor Table
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Experience Developing the Method
Categories of Factors
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Experience

How the factors were identified

When new factors needed to be added

Engineering concerns

Need input from issues in order to prioritize 
factors.
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1. Identify Issues and Factors
An issue may arise from factors in many ways:

• limitations or constraints
• reducing the impact of changeability
• difficult-to-satisfy product factors 
• common solution to global requirements

2. Develop Solutions and Strategies
Strategies address the issue and one or more of the following goals:

• reduce or localize the factors’ influence
• reduce the impact of the factors’ changeability 
• localize required areas of expertise
• reduce overall time and effort

3. Identify Related Strategies

Phase 2: Develop Issues and Strategies
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Format of the Issue Card

PrX: Problem Name

Influencing Factors:

Possible Solution:

Applicable Strategies:
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Example Issue Card
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Experience Developing the Method
Examples of Strategies
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Experience

Keeping track of factors and strategies, 
• tool support and process
• updating

Communicating strategies
Each team leader and developer need to understand 
sufficient but not overwhelming number of factors and 
strategies

Reference to patterns (minimal structure)
• factors define the context
• issues define the problems in that context
• strategies are the abstract solutions
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Experience Deploying the Method
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Lessons Learned

What value did global analysis add that wasn’t 
present before global analysis was used?

• Global analysis specification document
• Importance of organizational factors
• Global analysis strategies
• Improved documentation
• Links to project management
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Lessons Learned -2

What should be improved as a result of using 
global analysis in practice?

• Support for other kinds of changeability
- variability and product lines

• Global evaluation 
• The iterative nature of issue cards
• Dependencies and traceability
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Lessons Learned -3

What needs further study for improving the 
global analysis method?

• Generality of collection of factors and issues:
- Codification of factors
- Codification of issues

• Strategies
• Views of global analysis data
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Conclusions

Identifies factors that influence the architecture 
and yields strategies that guide decisions.

Designing for change and building flexibility into 
the system.

Two phase approach for analyzing factors and 
developing strategies

Validated approach
1. Developed during design of imaging system
2. Retrospective analysis of four systems
3. Use in new development projects


