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Exercise

Discussion

 RECAP LAST LECTURE

 Explain the contents of the last lecture

 What were the topics?

 Why do we need it?

 How does it work?

 How is it created, used, and/or evolved?
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Foundations

Documentation

 The ultimate goal of documentation is to enable stakeholders to 
gain knowledge 

 Knowledge is the dynamic capacity that enables a stakeholder to

 Increase confidence

 Understand the context

 Perform a task

 Solve problems 

 Use and adapt information for a specific purpose 

 However, only information can be documented
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Foundations

Data, Information, Knowledge

 Data

 “Data consists of discrete, objective facts about events and entities but 
nothing about its own importance or relevance; it is raw material for creating 
information”

[Rus & Lindvall, 2002]

 Information

 “Information is data that is organized to make it useful for end users who 
perform tasks and make decisions”

[Rus & Lindvall, 2002]

 Knowledge

 “Knowledge is the result of a learning process and can be seen as a function of 
(task-related) information, experience, skills and attitude at a given moment in 
time”

[Weggeman, 1999]
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Example

Real Life: “I Can Always Explain How the System…”

[Source: dreamstime.com]
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Example

Real Life: Architecture Documents

Too Long;
Did not Read
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Foundations

An Ideal Architecture Documentation...

... describes what the code itself does not!

e.g.

 What are the design decisions?

 What is the rationale for the decisions?

 What are the discarded alternatives? Why?

 …
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Foundations

What do We Need in Terms of Architecture?

Implicit

Explicit

Problem Space Solution Space

Explicit architecture needed to 
benefit from architecture!
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Foundations

Explicit vs. Implicit Architecture 
Problem Space

Implicit

Explicit

Intended
by Stakeholder

Understood
by Architect

elicit/
specify /
document document

guess

consolidate

Problem Space

Concerns Drivers
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Foundations

Explicit vs. Implicit Architecture 
Solution Space

Implicit

Explicit

Designed
by Architect

Implemented
by Developer

model / 
document reconstruct

„hack“

implement

Solution Space

Decisions Manifestation
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Foundations

Explicit vs. Implicit Architecture 
Problem Space vs. Solution Space

Implicit

Explicit

Intended
by Stakeholder

Understood
by Architect

elicit/
specify /
document document

guess

consolidate

Designed
by Architect

Implemented
by Developer

model / 
document reconstruct

„hack“

implement

Problem Space Solution Space

decide

decide

decide

decide

Concerns Drivers Decisions Manifestation
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Foundations

Evolution and Drift

Implicit

Explicit

Intended
by Stakeholder

Understood
by Architect

elicit/
specify /
document document

guess

consolidate

Designed
by Architect

Implemented
by Developer

model / 
document reconstruct

„hack“

implement

driftdrift

Problem Space Solution Space

decide

decide

decide

decide

Concerns Drivers Decisions Manifestation

driftdrift
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Example

Software Architecture Document – Example 
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Example

Software Architecture Document – Example 
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Example

Software Architecture Document – Example 
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Example

Software Architecture Document – Example 
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Foundations

Architecture Documentation

Creation
Maintenance

Documentation

Structure

Representation

Content

Usage
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Foundations

Architecture Documentation

Creation
Maintenance

Documentation

Structure

Representation

Content

Usage
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Foundations

Architecture documentation has
to be adequate for its purposes
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Example

Who uses the Architecture Documentation?

Mike Manager

Arnold Architect

Quincy Quality

Paul ProjectleaderDaniel Developer

Marcus Marketing
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Example

For what?

Prediction of
system properties

Arnold Architect

Communication

Planning

Governance
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Example

For what?

Daniel Developer

Implementation
Activities

Communication
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Example

For what?

Project planning and
control

Paul Projectleader
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Foundations

How detailed should an Architecture Documentation be?

Purpose & Tasks

Level of Confidence

Experience & Skills
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Foundations

Skills and Experience of Developers

Daniel Developer

Domain

Technologies

Architectural Concepts

Development Process
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Foundations

Architecture Documentation

Creation
Maintenance

Documentation

Structure

Representation

Content

Usage
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Foundations

Typical Content of Architecture Documentation 

 Overview
 System Overview

 Context Delineation

 Architecture Drivers
 Business Goals

 Key Features

 Quality Attributes

 Constraints

 Design Decisions
 Rationales

 Traceability

 Alternatives

 Evolution
 Principles

 Maintainability/Extensibility

 Built-In Flexibility

 Solution Concepts
 Runtime 

 Usage

 Behavior

 Structure (RT)

 Technologies (RT)

 Deployment

 Configuration

 Devtime

 Structure (DT)

 Technologies (DT)

 Dev Process

 Responsibilities

 Production

 Variant Management

 Operation

 Quality of Service (QoS)

 Service Level Agreements (SLAs)
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Foundations

Architecture Documentation

Creation
Maintenance

Documentation

Structure

Representation

Content

Usage
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Foundations

General Properties of Representation

 Readability

 Understandability 

 Memorability

 Uniformity 

 Consistency (Internal and External with other Documents)

 Compactness

 Completeness

 Correctness

 Suitability for reader

 Look and Feel (Usability)

 …
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Foundations

Representation

 Graphical, textual and tabular notations can be used to represent 
views

 Most organizations use the Unified Modeling Language (UML)

 Different diagrams and element types

 Textual specialization through stereotypes (e.g. «hardware», «task»)

 No direct and visual support for special aspects (like variability)

 Manual definition of UML profiles or extension of the UML meta-model 

 E.g. variant elements are represented using different colors and/or stereotypes
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UML Notations

UML does NOT specify architectural views!

UML does not have a standard meaning for architectures!

Defined views can be mapped to UML as a notation!

There is no standard notation for architectures (yet)!
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Example

Component Diagram
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Example

Deployment Diagram
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Example

Package Diagram
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Foundations

Architecture Documentation

Creation
Maintenance

Documentation

Structure

Representation

Content

Usage
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Example

Software Architecture Document – Example 
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Example

Structure - Example
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Foundations

Architecture Documentation

Creation
Maintena

nce

Documentation

Structure

Representation

Content

Usage



© Fraunhofer IESE

40

Foundations

Key Challenges of Architecture Documentation

Scalability Maintainability

Tool Support
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Example

Software Architecture Document – Example 
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Foundations

Architecture Documentation

Creation
Maintenance

BY WHOM?

WITH WHICH 
TOOLS?

Documentation

Structure

WHERE?

Representation

IN WHAT FORM?

Content

WHAT? HOW? WHY?

Usage

WHO?

FOR 
WHAT?
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Foundations

Documentation Quality

Rating

Severity of findings

Cr
iti

ca
l

Ha
rm

fu
l

M
in

or

Ha
rm

le
ss

/ 
Ad

va
nt

ag
eo

us

Ba
la
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e 

of
fin

di
ng

s Mainly negative findings

Negative findings
predominate

Positive findings
predominate

Mainly positive findings

Legend

N/A

1 – NO 

2 –PARTIAL

3 –LARGE

4 –FULL
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Foundations

Architecture Documentation

Creation
Maintenance

BY WHOM?

WITH WHICH 
TOOLS?

Documentation

Structure

WHERE?

Representation

IN WHAT FORM?

Content

WHAT? HOW? WHY?

Usage

WHO?

FOR 
WHAT?
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Foundations

Typical Content of Architecture Documentation 

 Overview
 System Overview

 Context Delineation

 Architecture Drivers
 Business Goals

 Key Features

 Quality Attributes

 Constraints

 Design Decisions
 Rationales

 Traceability

 Alternatives

 Evolution
 Principles

 Maintainability/Extensibility

 Built-In Flexibility

 Solution Concepts
 Runtime 

 Usage

 Behavior

 Structure (RT)

 Technologies (RT)

 Deployment

 Configuration

 Devtime

 Structure (DT)

 Technologies (DT)

 Dev Process

 Responsibilities

 Production

 Variant Management

 Operation

 Quality of Service (QoS)

 Service Level Agreements (SLAs)
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Foundations

General Properties of Representation

 Readability

 Understandability 

 Memorability

 Uniformity 

 Consistency (Internal and External with other Documents)

 Compactness

 Completeness

 Correctness

 Suitability for reader

 Look and Feel (Usability)

 …
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