
It is well-known design technique.

Translate the selected technical concept into a solution that satisfies the system 
requirements. 

Needed because engineering design is usually complex consisting of many systems 
and subsystems. 

A good functional decomposition will greatly facilitate the design. 
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Example: given all needed car parts, built the car
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It is a divide and conquer approach. Division of labor.

Very valuable for large projects. It may limit innovation.

Most effective approach is a combination of the two:

1) Start with a Top down approach for efficient and predictable design

2) Refine it with a Bottom Up approach for improving individual modules and 
components and better performance.
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Functional specification: What does a module do?

Modules (1) transform inputs (2) into outputs (3) (e.g., sensors)

Level 0 is the most abstract. It is iteratively refined after N steps to provide a 
detailed design. The more complex the task, the higher N.

Apply it to the complete system (module) and to each submodule
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1. Start with the simplest description and continuously refine it

2. Apply knowledge meaningfully and efficiently

3. Submodules should be of comparable importance

4. Technically feasible design with clearly defined submodule parameters

5. Examine how to introduce innovation into each submodule

6. Decide on the best granularity level of your design
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7. Use flowcharts, state diagrams, data flow diagrams, etc.

8. Do your literature search. Use it judge your feasibility and  realism; not to limit 
your creativity

9. Be efficient; do not reinvent the wheel

10. Do not unnecessary complexity. 

11. Clearly describe theory (why) and implementation (how) of your design. 
Document, document document!
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P = V^2/R

V = sqrt(P*R) = sqrt(50*8) = sqrt(400) = 20 V rms = 20*sqrt(2) peak = 28.2 V peak
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Two interconnected modules have at least one connection between them.

N fully interconnected modules have maximum of N(N-1)/2 connections between 
them.

Applies to hardware and software designs

Coupling is the extent to which system modules and submodules are connected

A lot of interconnections result in higher degree of coupling

In the amplifier design each submodule is fairly independent having one input and 
one output, with the exception of the power supply, which has one input and three 
outputs; one to each of the other modules. Therefore, this submodule is highly 
coupled and critical to the other three.
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Cohesion: How focused is a module? 

High cohesion means module does one or more things very well.

Low cohesion means the module’s operation is highly variable and dependent on its 
inputs

From low to high cohesion the standard categories are: Conicidental, Logical, 
Temporal, Communicational, Sequential and Functional.

We prefer high cohesion. That means design modules with a single well-defined 
functional objective.
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