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See next slide for discussion points.
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Note: if doing good design leads to smaller sized programs, this will typically 
reduce productivity as measured in LOC/hour, although the total development 
time may be unaffected. This does identify one of the weaknesses of relying 
excessively on LOC/hr as a productivity measure and highlights the difference 
between individual productivity and organizational productivity (functionality 
delivered per developer per month).

Note: if people do good design, Program 7 will be straight forward, if they don't 
"oh oh"  (and instructor can follow up on day 4 with the data to reinforce the 
point).
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From the overall database of 8,100 programs written by 810 engineers in PSP training 
courses, the developers for 80 of the programs spent between 100 and 150% of coding time 
in design time.  Those who spent more time were omitted because their excessive design 
time was often due to poor design practices or requirements misunderstandings.  Of this 
same group, 151 had design times of less than 25% of coding time.

151 code intensive programs

80 design intensive programs

Average development time increase for design-intensive programs is 53%.
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1. External-static: This category defines the static relationships of this part to 
other parts or system elements. Examples are the call-return behavior and the 
inheritance hierarchy.

2. External-dynamic: This category defines the interactions of this part with other 
parts or system elements. Examples would be used scenarios, system or 
regression-testing scripts, or real-time interrupt-response behavior

3. Internal-static: This category contains a static description of a module or part, 
such as its detailed logical structure.

4. Internal-dynamic: This category defines the part’s dynamic characteristics.  
Examples of internal-dynamic behavior are state machines, response-time 
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Examples of internal-dynamic behavior are state machines, response-time 
specifications, and interrupt-handling performance.
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Go through this slide quickly.  Detailed examples will follow.
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Note, this differs from the chart in the book which shows the functional 
specification template in the external dynamic block as well as the external static 
block. Discussion with Watts revealed he could not recall why it was there so I 
removed it (db 04/09).
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Just an example of what one looks like. No need to walk through Template step 
by step. The student will get practice during the design exercise, as well as with 
each programming assignment.
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UML is based on notations developed by Booch Rumbaugh and Jacobson.
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UML and the PSP templates are complementary:

•UML covers the logical and physical construction of a software system

•The PSP templates focus on precision descriptions of interfaces and system and component behavior

UML and the PSP Templates:

•The UML use case and sequence diagrams provide the same information as the PSP operational specification 
template

•UML class and sequence diagrams provide relationship and interaction information that is not captured in the 
PSP templates

•UML class diagrams record the method signature, but the behavioral specification should be documented with 
the PSP functional specification

•The PSP logic specification template has no UML equivalent, so it should be used to record program logic

•The statechart and state diagram are equivalent

•UML does not have an equivalent to the state specification template

•In designing state machines with UML, record the finished design on the state specification template.
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The following material should really only discussed with a class full of UML users:

Use Cases

•Use-case diagrams link actors (external agents) with use cases.

•Each use-case describes a unit of functionality and is documented in text (UML does not define a format).

•A use-case describes sequences of normal and abnormal interactions among actors and the system

•A use-case description is an external perspective, with the system viewed as a “black box”.

•UML activity diagrams can also describe usage details.

Sequence Diagrams

•Sequence diagrams map the use actions to the sequence of messages between objects and actors

•Sequence diagrams also specify the dynamic interactions among objects within a system

•Sequence diagrams describe the time ordering of the interactions.

•UML also provides collaboration diagrams which describe the structural interconnections among objects.

Class Diagrams

•UML class diagrams describe the static relationships between a system and its classes including associations 
and inheritance

•UML class diagrams also specify the methods and attributes of the class and the class external interfaces.

Statechart Diagrams

•The UML statechart diagram describes all states that an object can have and the events that cause state 
transitions.

•A statechart diagram identifies

•The states associated with an object

•Its transitions (how an object changes state)

•Its activities (what an object does in a state)
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