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Part 02 Principles and Views 
of Detailed Design



Principles of system architecture design

Principles

1

Abstraction 

2

Information 
Hiding and 
Localization

3

Modularity 

4

Refinement



Abstraction

Extract the same parts from different things

Give levels to analyze them

Abstraction is one of
the fundamental
ways that we as
humans cope with
complexity.”

——Grady Booch

“
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Information hiding and localization

Modules should be 

specified and designed so 

that information contained 

within a module is 

inaccessible to other 

modules that have no need 

for such information.

“



Modularity

Divide and Conquer 

Software architecture is divided 
into components called modules.“



Refinement

A process of elaboration 

A hierarchy is developed by decomposing a macroscopic 
statement of function in a step-wise fashion until 
programming language statements are reached. 

In each step, one or several instructions of a given program 
are decomposed into more detailed instructions. 

Abstraction and Refinement are complementary concepts.

“
“
“



Pseudo-code

BSF

Algorithm Breadth-First Search (BFS)
Require: Initial node v, graph/tree G(V; E), queue Q
1: return An ordering on how nodes are visited
2: Enqueue v into queue Q;
3: visitOrder = 0;
4: while Q not empty do
5:      node = dequeue from Q;
6:      if node not visited then
7:          visitOrder = visitOrder +1;
8:          Mark node as visited with order visitOrder; 

//or print node
9:           Enqueue all neighbors/children of node into Q;
10:     end if
11: end while
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Complexity of the Algorithms 1

Time Complexity

Time complexity is a concept in computer science that 
deals with the quantification of the amount of time 
taken by a set of code or algorithm to process or run as 
a function of the amount of input. In other words, time 
complexity is essentially efficiency, or how long a 
program function takes to process a given input.

“

1

2
3 4



Complexity of the Algorithms 2

Space Complexity

Relevant to Time Complexity: S(n)=O(f(n))

Including: 
― Initialized data

― Algorithm data

― Some additional data

Space complexity is a straightforward way for professionals 
to look at the footprint of an algorithm. For instance, 
engineers may add up memory to store program 
instructions, memory for variable values, and other types 
of central or auxiliary memory to get a total number of all 
of the memory that the program uses with a given number 
of inputs.

“

The space complexity of 
a recursive program: O(n)“



Documenting Software Architecture: Architecture Views

Architecture Views

Module/Subsystem 
Views

Component and Connector
Views

Allocation 
Views



Module/Subsystem Views

Decomposition View
• Top-down refinement (e.g., simple “block diagram”)

Dependency View
• How parts relate to one another

Layered View
• Special case of dependency view

Class View
• “domain model” in OOA and “class diagram” in OOD

Fish



Component and Connector Views

Process View
• Defined sequence of activities?

System represented as a series of communicating processes

Concurrency View

Shared Data View

Client/Server View
• E.g., in Web browsing



Allocation Views

Deployment View
• Software-to-hardware assignment

Implementation View
• File/folder structure – “package diagram”

Work Assignment View
• Work distribution within the development team

UML A UML deployment diagram for
a Speech-Enabled e-Learning System



Data base design 1

ERD



Data base design 2

Documents



Data base design 3

Scripts



GB/T8567

1988

《数据库设计说明书》

《详细设计说明书》

2006

《系统/子系统设计(结构设计)说明》(SSDD)

《接口设计说明》(IDD)

《软件(结构)设计说明》(SDD)

《数据库(顶层)设计说明》(DBDD)
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