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Once the elements providing the next increment of functionality have been chosen, You can employ the uses
structure to tell you what additional software should be running correctly in the system to support that
functionality. This process continues, growing larger and larger increments of the system, until it is all in place.

)JCUMENTING SOFTWARE ARCHITECTUR ES

9.1 USES OF ARCHITECTURAL DOCUMENTATION

¥ Architecture documentation is both prescriptive and descriptive. That is, for some audiences it
prescribes what should be true by placing constraints on decisions to be made. For other audiences it
describes what is true by recounting decisions already made about a system's design.

¥ All of this tells us that different stakeholders for the documentation have different needs—different
Kinds of information, different levels of information, and different treatments of information,

¥ One of the most fundamental rules for technical documentation in general, and software architecture
documentation in particular, is to write from the point of view of the reader. Documentation that was
easy to write but is not easy to read will not be used, and "easy to read" is in the eye of the beholder—or
in this case, the stakeholder.

¥ Documentation facilitates that communication. Some examples of architectural stakeholders and the
information they might expect to find in the documentation are given in Table 9.1,

¥ In addition, each stakeholders come in two varieties: seasoned and new. A new stakeholder will want

overview: new developers, funding sponsors, visitors to the project, and so forth.
Table 9.1, Stakeholders and the Communication Needs Served by Architecture

Stakeholder Use
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The concept of a view, which you can think of as capturing a structure, provides us with the basic principle of
documenting software architecture - ;
Documenting an architecture is a matter of documenting the relevant views and then adding
documentation that applies to more than one view.
This principle is useful because it breaks the problem of architecture documentation into more tractable parts,
which provide the structure for the remainder of this chapter:
e Choosing the relevant views
e Documenting view
e Documenting information that applies to more than one view

9.3 CHOOSING THE RELEVANT VIEWS

A view simply represents a set of system elements and relationships among them, so whatever elements and

relationships you deem useful to a segment of the stakeholder community constitute a valid view.

Here is a simple 3 step procedure for choosing the views for your project.

1. Produce a candidate view list:

Begin by building a stakeholder/view table. Your stakeholder list is likely to be different from the
one in the table as shown below, but be as comprehensive as you can. For the columns, enumerate
the views that apply to your system. Some views apply to every system, while others only apply to
systems designed that way. Once you have rows and columns defined, fill in each cell to describe
how much information the stakeholder requires from the view: none, overview only, moderate
detail, or high detail.

Table 9.2, Stakeholders and the Architecture Documentation They Might Find Most Useful

Woduls Views CEAC Views  AHocatlon Views

Stakehalder Decompasition’ Uses Class  Layer  Various Deployment implementation

u‘-'u"(

2. Combine views: ‘éf”n
The candidate view list from step 1 is likely to yield an impractically large number of views. To
reduce the list to a manageable size, first look for views in the table that require only overview
depth or that serve very few stakeholders. See if the stakeholders could be equally well served by
another view having a stronger consistency. Next, look for the views that are good candidates to be
combined- that is, a view that gives information from two or more views at once. For small and 0
medium projects, the implementation view is often easily overlaid with the module decomposition
view. The module decomposition view also pairs well with users or layered views. Finally, the
deployment view usually combines well with whatever component-and-connector view shows the
components that are allocated to hardware elements.

3. Prioritize:

After step 2 you should have an appropriate set of views to serve your stakeholder community. At r
this point you need to decide what to do first. How you decide depends on the details specific
project. But, remember that you don’t have to complete one view before starting another. People

can make progress with overview-level information, so a breadth-first approach is often the best
Also, some stakeholders’ interests supersede others.

=
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9.4 DOCUMENTING A VIEW

WARE ARCHITECTURE NOTES

* .

Primary presentation- elements and their relationships, contains main information about these
system , usually graphical or tabular.
Element catalog- details of those elements and relations in the picture,
Context diagram- how the system relates to its environment
Variability guide- how to exercise any variation points a variability guide should include
documentation about each point of variation in the architecture, including
o The options among which a choice is to be made
o The binding time of the option. Some choices are made at design time, some at build time, and
others at runtime.
Architecture background -why the design reflected in the view came to be? an architecture
background includes
o rationale, explaining why the decisions reflected in the view were made and why alternatives
were rejected
o analysis results, which justify the design or explain what would have to change in the face of a
modification
o assumptions reflected in the design
Glossary of terms used in the views, with a brief description of each.
Other information includes management information such as authorship, configuration control data,
and change histories. Or the architect might record references to specific sections of a requirements
document to establish traceability

Viows

Seciron 1. Primary Prosentatiaon of the Yiew

»

Seciron 4. Variabslity Guicie
{ Heotion $. Archileciure Backgroung
A Tt

.
LaeipL
Section 6. Glessary of Terms
Section 7. Other Infarmation

S Adeoied roon [Gloments U3

Views present structural information about the system. However, structural information is not

sufficient to allow reasoning about some system properties .behavior description add information that
reveals the ordering of interactions among the elements, opportunities for concurrency, and time
dependencies of interactions.

Behavior can be documented either about an ensemble of elements working in concert. Exactly what to
model will depend on the type of system being designed.

Different modeling techniques and notations are used depending on the type of analysis to be
performed. In UML, sequence diagrams and state charts are examples of behavioral descriptions. These
notations are widely used.

An interface is a boundary across which two independent entities meet and interact or communicate with each

other.

1. Interface identify
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When an element has multiple interfaces, identify the individual interfaces to distinguish them. This usually
means naming them. You may also need to provide a version number.
2. Resources provided: :
The heart of an interface document is the resources that the element provides.
* Resource syntax - this is the resource’s signature
* Resource Semantics:
e Assignment of values of data
e Changes in state
e Events signaled or message sent
e how other resources will behave differently in future
e humanly observable results
* Resource Usage Restrictions
e initialization requirements
e limit on number of actors using resource
3. Data type definitions:
If used if any interface resources employ a data type other than one provided by the underlying programming
language, the architect needs to communicate the definition of that type. If it is defined by another element,
then reference to the definition in that element’s documentation is sufficient.
4. Exception definitions: !
These describe exceptions that can be raised by the resources on the interface. Since the same exception might
be raised by more than one resource, if it is convenient to simply list each resource’s exceptions but define
them in a dictionary collected separately.
5. Variability provided by the interface.
Does the interface allow the element to be configured in some way? These configuration parameters and how
they affect the semantics of the interface must be documented.
6. Quality attribute characteristics:
The architect needs to document what quality attribute characteristics (such as performance or reliability) the
interface makes known to the element's users
7. Element requirements:
What the element requires may be specific, named resources provided by other elements. The documentation
obligation is the same as for resources provided: syntax, semantics, and any usage restrictions.
8. Rationale and design issues:
Why these choices the architect should record the reasons for an elements interface design. The rationale
should explain the motivation behind the design, constraints and compromises, what alternatives designs were
considered.
9. Usage guide:
Item 2 and item 7 document an element's semantic information on a per resource basis. This sometimes falls
short of what is needed. In some cases semantics need to be reasoned about in terms of how a broad number of
individual interactions interrelate.

Section 2C. Element interface Specification

Section 2.C.1. Interface identity
Section 2.C.2. Resources provided
Section 2.C.a, Resgurcs syntax
Section 2.0 b. Resource semantics
Saction 2.C.c. Resource usage restictions
Section 2.C.3. Locally defined data types
Section 2.C.4. Exception definitions
Seclion 2.C.5. Variability provided
Section 2.C.6. Quality attribute characteristics
Section 2.C.7. Element requirements
Section 2.C.8. Ralionale and design issues
Section 2.C.8, Usage guide

“ Figure '9;2. The ni'ne parts of interface documentation

Prepared By: DIVYAK [IRN09IS016] & SHWETHA SHREE [1RN09IS050] : Page 117



- SOFTWA ARCHITECTURE NOTES

9.5 DOCUMENTATION ACROSS VIEWS

Cross-view documentation consists of just three major aspects, which we can summarize as how-what-why:

Documentation across Views

How the document is organized:
1.1 View catalog
1.2 View termnplate

What the architecture is:
2.1 System overview
2.2 Mapping between views
2.3 Listof elements and where they appear
2.4 Project glossary

Why the architecture is the way it is:
3.1 Rationale

Source: Adapied from iClements 03]

Figure 9.3. Summary of cross-view documentation

Every suite of architectural documentation needs an introductory piece to explain its organization to a novice
stakeholder and to help that stakeholder access the information he or she is most interested in. There are two
kinds of "how" information:
* View Catalog
A view catalog is the reader's introduction to the views that the architect has chosen to include in
the suite of documentation.
There is one entry in the view catalog for each view given in the documentation suite, Each entry
should give the following:
* The name of the view and what style it instantiates
* Adescription of the view's element types, relation types, and properties
e Adescription of what the view is for
e Management information about the view document, such as the latest version, the location
of the view document, and the owner of the view document

* View Template
A view template is the standard organization for a view. It helps a reader navigate quickly to a
section of interest, and it helps a writer organize the information and establish criteria for knowing
how much work is left to do.

This section provides information about the system whose architecture is being documented, the relation of the
views to each other, and an index of architectural elements.
% System Overview
This is a short prose description of what the system's function is, who its users are, and any important
background or constraints. The intent is to provide readers with a consistent mental model of the
system and its purpose. Sometimes the project at large will have a system overview, in which case this
section of the architectural documentation simply points to that.
% Mapping between Views
Since all of the views of an architecture describe the same system, it stands to reason that any two
views will have much in common. Helping a reader of the documentation understand the relationships
among views will give him a powerful insight into how the architecture works as a unified conceptual
whole. Being clear about the relationship by providing mappings between views is the key to increased
understanding and decreased confusion.
% Element List
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The element list is simply an index of all of the elements that appear in any of the views, along with a
pointer to where each one is defined. This will help stakeholders look up items of interest quickly.

% Project Glossary
The glossary lists and defines terms unique to the system that have special meaning. A list of acronyms,

and the meaning of each, will also be appreciated by stakeholders. If an appropriate glossary already
exists, a pointer to it will suffice here.

Cross-view rationale explains how the overall architecture is in fact a solution to its re

quirements. One might
use the rationale to explain:

& The implications of system-wide design choices on meeting the requirements or satisfying constraints.
4 The effect on the architecture when adding a foreseen new requirement or changing an existing one,

# The constraints on the developer in implementing a solution.

# Decision alternatives that were rejected.

In general, the rationale explains why a decision was made and what the implications are in changing it.
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