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What is UML and Why in Space?

• The “Unified Modeling Language” is a 
standardized general purpose modelingstandardized general purpose modeling 
language

D ib ft t i i l d l- Describes software systems using visual models
- Standard was created and is maintained by the 

Object Management GroupObject Management Group
• UML’s modeling can be used throughout any 

t f th d l t l f Obj tpart of the development cycle of an Object-
Oriented system

• Space applications require the assurance of 
conformance to requirements
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UML in Testbench Documentation

• SystemVerilog testbenches are Object 
Oriented “Systems”Oriented “Systems”
- Require a new approach to documentation

Bl k di d t t l t Obj t- Block diagrams do not accurately portray Object 
Oriented Designs and their complex relationships
Verification of hardware designs is requiring more- Verification of hardware designs is requiring more 
and more of software engineering techniques to get 
the job donethe job done

- Documentation of SystemVerilog testbenches is 
where the software industry was 20 years agoy y g
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Aspects of UML

•UML is comprised of 14 “Diagrams”
- Each diagram type provides a different 
perspective and degree of abstractionp p g
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UML Class Diagrams

• UML Class Diagrams describe the types of 
objects in a system and their relationships toobjects in a system and their relationships to 
other objects
Th f l i i Cl Di i h• The focal point in a Class Diagram is the 
representation of a class or object
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UML Class Relationships

• The relationship of classes with other classes is 
depicted through the use of specific lines and arrowsdepicted through the use of specific lines and arrows
- Lines represent relationships and are called a “Link”
- Arrows indicate the direction of knowledgeg
- Different relationships are depicted by different types of lines 

and arrows
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UML of an Object Oriented Test Environment
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Composition

• Test Environment 
“creates” the staticcreates the static 
transactors at compile time
- Stimulus Generators, Drivers, 

Driver

, ,
Scoreboards, Monitors and 
Predictors

- “Owns a” relationship
PredictorStimulusGenerator

O s a e at o s p
- Test Environment Owns a Driver

• Destroyed if the test TestEnvironment Scoreboard

environment is destroyed
• Exist throughout the Monitor

simulation
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Aggregation

• Test Environment “connects” the 
components at run timep
- Stimulus Generator to Driver
- Driver to Predictor
- Predictor to Scoreboard

Driver Predictor

Predictor to Scoreboard
- Monitor to Scoreboard
- “has a” relationship
- Driver has a Predictor

ScoreboardStimulusGenerator

Driver has a Predictor
• Connections are the result of the Object 

Oriented “Observer” pattern 
- Implemented through handle passing or

Monitor

Implemented through handle passing or 
AVM/OVM Analysis ports

• Objects being pointed at do not get 
destroyed when the pointer doesdestroyed when the pointer does

• Allows for creation of and “connecting” 
to different components from the test
- Bad Drivers Slaves

9 DAC 2010

- Bad Drivers, Slaves



Generalization

• Test “Extends” the test environment with 
specifics of that testspecifics of that test
- Can include added constraints to focus on some 

specific target area
i- Can include other classes for extending data 

classes which themselves could also include 
specific constraints

TestEnvironment

specific constraints
- Can include new or “Bad Drivers” which get are 

swapped with the good drivers to produce 
different stimulus

Test

different stimulus
- “is a” relationship
- Test is a Test Environmentest s a est o e t

10 DAC 2010



Realization (Virtual Classes)

• Realization or Virtual Classes 
define functions that the childdefine functions that the child 
classes must implement
- Allows better object passing between j g

components and the ability to tailor 
functionality based on that 
component’s specificscomponent s specifics

- Often used to define data 
transactions so that the drivers, 
monitors scoreboards and predictormonitors, scoreboards and predictor 
only need to know the agreed upon 
function calls. 
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Why is Accurate Documentation Important

• DO-254 and Space Applications
Req ires a rigoro s str ct red erification process- Requires a rigorous, structured verification process

- Requires that all requirements be formally defined and tested
- Requires design engineers to PROVE their implementationRequires design engineers to PROVE their implementation 

meets those requirements

• UML is the gold standard of accurately g y
describing a SystemVerilog Object Oriented 
testbench environment
- Can be time consuming if created manually
- Mentor Graphics Certe Testbench Studio can automate the 

UML tiUML creation
- Automating the process removes human error and provides 

up to the minute diagrams
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Certe Testbench Studio

An integrated design environment for testbench creation & analysis

The UML solution
• Visualize any SystemVerilog code as an UML diagram
• Quickly navigate around the diagram and y g g

expand/collapse details
• Trace to source code
• Use diagrams for code reviews and• Use diagrams for code reviews and 

documentation

BenefitsBenefits
• Eliminates drawing diagrams by hand
• Diagrams exactly match source code
• Diagrams can be customized and exported 

for insertion into any type of documentation
• Produce diagrams at any time during a project
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