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today’s outline

principles of documentation

being precise

examples

documenting interfaces and behavior

combining views

going beyond diagrams
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principles that apply

to all documentation

1. write from the point of view of the reader

2. avoid unnecessary repetition

3. avoid ambiguity

examples in a bit

4. use a standard organization

5. record rationale

6. keep documentation current but not too current

document fairly stable decisions; have a release strategy

7. review documentation for fitness of purpose
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avoid ambiguity
always define what the boxes and lines mean

analyze this example: Control

process

(CP)

Noise

model

(MODN)

Reverb

model

(MODR)

Prop loss

model

(MODP)

what do the bubbles mean? 

what do the lines mean?

what is the significance of the layout?  

why is control process on a higher level?
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avoid ambiguity
always define what the boxes and lines mean

analyze this example:

possible interpretations

A passes control to B

A passes data to B

A gets a value from B

A streams data to B

A sends a message to B

…

BA indicators of ambiguity

no key or legend

lines all look the same

arrows mean many things

confuse architectural views

SWE 443 – Software Architecture © Sousa, 2008 Lecture 8 – Documentation – 6

indicators of preciseness

lines and boxes have different shapes/colors

a key explains their meaning

diagrams do not try to do too much

each view of architecture fits on a page

separation into views, where necessary

use of hierarchy

clear distinction between viewtypes

separation of concerns

indicate mappings between views, where appropriate
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to improve preciseness

always include a legend

be clear what your arrows mean

control flow? data flow? service invocation?

or … don’t use them at all

if using a standard notation (e.g., UML) say so

keep the viewtypes clear

recall the viewtypes: module, C&C, allocation

supplement diagrams with explanation
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example: NASA EOSDIS
Earth Observing System Data Information System(*)

maintains databases of satellite information

provides access to this information

for scientists throughout the world

complex system made up of

several legacy databases

data processing programs

scientific applications

(*) release 6A Segment/Design Specification Section 4.4

NASA Report 305-CD-600-001, March 2001
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example: NASA EOSDIS
Earth Observing System Data Information System
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example: NASA EOSDIS
Earth Observing System Data Information System
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example: NASA EOSDIS
Earth Observing System Data Information System
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example: NASA EOSDIS 
diagram shortcomings

not clear what is inside and outside the system

not clear if there are logical subgroups

some components appear in multiple diagrams

some components appear twice in the same diagram

not clear if notation describes code or run-time structure

…
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example: NASA EOSDIS 
diagram shortcomings

…

not clear what are interfaces and what are components

not clear what interfaces a component offers

not clear what is relationship between

kinds of components and graphical symbol

not clear what is the nature of interactions (arrows)
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example: NASA EOSDIS 

documentation could be improved

step 1: clarify intent of the EOSDIS 

what is its essential function?

what are the main parts?

what is inside the system and what is out?

step 2: using C&C notation

what are the main types of runtime elements?

what interfaces do they have?

what is the nature of interactions between

system and outside?

different parts of the system?

step 3: simplify

use hierarchy to simplify the description
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another example

Web Component

LDAP Directory

RDBMS

Direct Adapter

Indirect Adapter

Controller

Interface

SOAP Connector

& roles

LDAP Connector

& roles

DB Connector

& roles

RMI Connector 

& roles

Event Bus 

Connector

& roles

Legend

Viewer

System Boundary

Rule & 

Configuration DB

Integrated 

Data Rep

External 

LDAP1

External 

LDAP2

External

DB1

External

DB2

Change Log
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Console
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Façade 

Component

Transaction Log

Adapter

Registry
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documenting interfaces and behavior
going from high-level diagrams to detailed ones

an interface specification is a statement 

that the architect chooses to make known

appears in Module views, and usually

defines a set of methods that may be called (aka provides)

may also define routines required from other parts (aka requires)

an interface is a boundary across which two 

independent entities interact or communicate

appears in C&C views, and usually

defines a point of run-time interaction with other parts

often called ports to distinguish them from interface specifications
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depends on

ports and interface specifications

are not the same

consider a filter, F, with two outputs

both of which write characters to a pipe 

in the Module view

both outputs have the same interface specification

in the C&C view there are two distinct ports

even though their “signatures” are the same

F

F

<<Interface>>

Output

port
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further reading
on documenting interfaces

Clements book, Chapter 7

Element Interface Specification

Section 1. Interface identity

Section 2 Resources provided

Section a. Resource syntax

Section b. Resource semantics

Section c. Resource usage restrictions

Section 3. Locally defined data types

Section 4. Error handling

Section 5. Variability provided

Section 6. Quality attribute characteristics

Section 7. What the element requires

Section 8. Rationale and design issues

Section 9. Usage guide
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behavior documentation
clarifies sequencing of interactions

by example: event sequence diagrams

limitations?
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separate views enable divide and conquer
but lead to the problem of relating them

for example, it is often useful to relate

modules and 

components and connectors

module decomposition and 

layers

components and connectors and 

deployment decisions

layers and

work assignments
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two approaches to relate views

1. build a combined view that shows elements and 

relations of both constituent views, e.g. overlays

2. create a bridging document that relates elements 

and relations in one view to elements and relations in 

another view
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recall example
decomposition style

Software Decision Module 

Application Data Type Module 

Numeric Data Type Module 

State Transition Event Mod.

Data Banker Module 

Singular Values Module 

Complex Event Module 

Filter Behavior Module

Physical Models Module 

Aircraft Motion Module

Earth Characteristics Module

Human Factors Module 

Target Behavior Module

Weapon Behavior Module

Software Utility Module

Power-Up Initialization Module

Numerical Algorithms Module 

System Generation Module

System Generation Parameter Mod.

Support Software Module

Behavior-Hiding Module 

Function Driver Module

Air Data Computer Module

Audible Signal Module

Computer Fail Signal Module

Doppler Radar Module

Flight Information Display Module

Forward Looking Radar Module

Head-Up Display Module

Inertial Measurement Set Module

Panel Module

Projected Map Display Set Module

Shipboard Inertial Nav. Sys. Mod.

Visual Indicator Module

Weapon Release Module

Ground Test Module

Shared Services Module

Mode Determination Module 

Panel I/O Support Module 

Shared Subroutine Module 

Stage Director Module 

System Value Module 
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example
overlay decomposition and layered views

simple, customized view that combines information 

from two styles of the same viewtype (module)

Shared Services

Extended Computer

Function Driver

Software

Utilities

Device Interfaces

Data

Banker

Application Data Types

Physical

Models

Filter

Behaviors

KEY
Behavior-hiding

module

Software decision-

hiding module

Hardware-hiding

module
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example
overlay C&C and Tiers

TSP Data HR Data

Data Tier

Browser

N

Application

N

WAP

Browser N

Client Tier

Web Server

JavaBeans

JSP Servlet

Servlet Container

JSP Servlet

Servlet Container

JavaBeans

Logic Tier

Local

RepMan

Local

RepMan

Global

RepMan

Check

Pointer

LOG

File

LOG

File

Check

Pointer

`

WAP Server

Application

Browser

SMTP

Linkage

Task

Checkor

HR System

Interface
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example
overlay C&C and Allocation
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architecture documentation

includes more than diagrams

statement of requirements
business context, rationale for product, domain

quality attributes, preferably in terms of scenarios

statement of constraints
business, implementation, deployment

description of context
systems with which it must interact, external interfaces

architectural diagrams
with suitable discrimination of boxes and lines

explanatory prose

include relevant views
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architecture documentation

includes more than diagrams

rationale for the architectural design
how it addresses requirements & constraints

alternatives considered

style/product-line issues
what are the expected dimensions of variability?

what aspects must/should not change?

management issues
implications on organizational structure of development team

use of architectural reviews

other issues
operations, administration, and maintenance
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precise documentation is worth the effort

level of detail depends on purpose and audience

different views require different notations

views may be combined, carefully

documentation is more than boxes and lines

in summary


