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Introduction

Purpose of this tutorial is to:
– Introduce a Use Case driven development

process
– Introduce the Unified Modeling Language

by means of a
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The project: a simple control system

ACS
<<SubSystem>>

ROS
<<SubSystem>>

CFD
<<SubSystem>>

ECS
<<SubSystem>>

PRS
<<Coordination>>

FAS
<<SubSystem>>

POM
<<Coordination>>

TRK
<<Coordination>>

FSS
<<SubSystem>>

OPT
<<Coordination>>

NFD
<<SubSystem>>

M 6
<<SubSystem>>

M10
<<SubSystem>>AG

<<Coordination>>

CHP
<<Coordination>>

Services
<<SubSystem>>

FS
<<Coordination>>

M2
<<SubSystem>>

MSW
<<Coordination>>

Tracking Axis
<<SubSystem>>

Graphical User 
Interface

<<Interface>>

TRL
<<SubSystem>>

Standard Package
<<SubSystem>>

MSW -> Std : Standard commands
to "not Ignored" standard packages

Standard packages hierarchy as shown 
in the "Standard Package" class 
diagram

TIF
<<Interface>>

The Graphical User Interface is allowed 
to access any database attribute and 
send any command to any package in 
the ATCS.

routed commands to standard packages

Std -> MSW : Some packages need access 
to MSW Global States

VLT SW 
Package

<<Support>>

M10DFM
<<SubSystem>>

TADC
<<SubSystem>>

M6DM
<<SubSystem>>

AO
<<Coordination>>

ATCS Bu i ld
<<Support>>

Support package 
for system build 
and configuration

Orange color packages are 
foreseen for future system 
extensions

All external communication to the ATCS 
is directed to the Telescope Interface 

DF
<<Coordination>>

AT Software PackagesModel of VLTI Auxiliary Telescope (AT)

Nasmyth Focus
Device

Nasmyth Focus
Device SW

Package
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System Requirements

• The rotating wheel to be installed at the Nasmyth focus
shall have at least 4 selectable predefined positions:
– 1: free hole. Diameter 30mm minimum
– 2: Flat mirror
– 3&4: Free for ESO alignment tools (Light Beacon)

• The rotation range of the wheel should be limited to 360
deg. The positioning repeatability in all directions shall be
less than 0.5mm…

• In position 3&4 shall be possible to chop the wheel
between two close positions...

• The Nasmyth wheel is an off-the-shelf rotary table from
MICOS: DT-65...

Statement of work

Interviews

Other documentation
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Identify Use Cases
• Use Case:

The specification of sequences of actions, including variant sequences
and error sequences, that a system, subsystem or class performs that
yields an observable result of value to a particular Actor.

Statement of work

Any other system documentation

Interviews

The development team 
writes the Use Cases
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UML: a common language
Every engineer understands

an electronic diagram

Nasmyth Wheel
(from Use Case View)

Nasmyth Beacon 
Light Source(from Use Case View)

Nasmyth Wheel ControlNasmyth Beacon Control

User
(from Use Case View)

NFD
<<SubSystem>>

OPT
(from OPT)

<<Coordination>>

Every SW engineer WILL
understand a UML diagram

Nasmyth Beacon 
Light Source

Nasmyth Wheel

Switch On/Off Nasmyth Beacon 
Light Source

Set Nasmyth Wheel

User

SETNBCN

<<message>>

SETPATH

<<message>>
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Use Case Diagram

Nasmyth Beacon 
Light Source

(from Use Case View)

Nasmyth Wheel

(from Use Case View)

Switch On/Off Nasmyth Beacon 
Light Source(from Use Case View)

Set Nasmyth Wheel
(from Use Case View)

User

(from Use Case View)

SETNBCN

<<message>>

SETPATH

<<message>>

OPT
(from OPT)

<<Coordination>>

Instanciations of  
the User role

Actor

Use Case

association
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Use Case Description
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Use Case Description (cont)

Design specific 
information

Basic course
Single step

Error conditions
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Requirements Specification

Understand basic requirements

• Use Case Model
• Actors

• Glossary and overall system description
• System Context Diagram
• General requirements
• Risk assessment
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Inception - Preliminary Design

Identify system scope and basic architecture
• Packages

• Interfaces with Actors

• Deployment Diagram and Process view

• Performance analysis

• Design of critical Use Cases

• Planning
Assign priorities to Use Cases.
Assign Use Cases to iterations.

Every step in a Use Case with
Actor interaction is an interface.

Identify logical responsibility
for Use Cases.
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Identify Packages
• Subsystem
• Coordination
• Interface
• Support

Assign Use Cases

Step through the courses 
of each Use Case

Write package 
documentation

Identify candidate 
packages

Iterate until

Architecture
is stable
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Elaboration - Detailed Design

Elaborate robust and resilient architecture

• Update and detail all deliverables of

previous phases
• Project plan
• Executable architecture
• Prototypes for feasibility and risk analysis
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Identify Package Architecture

Nasmyth Wheel

Move()

(from Use Case View)

Set Nasmyth Wheel

(from Use Case View)
User

(from Use Case View)

SETPATH
<<message>>

Use Case diagram

User

(from Use Case View)
Nasmyth Wheel

Move()

(from Use Case View)

NFDWheelIf

WaitMove()
MoveAbs()

(from Tutorial)

<<Interface>>

interfaces to

NFD Command Interpreter

SETPATH()

(from Tutorial)

<<Interface>>

SETPATH

<<message>>

NFDWheel

namedPositions
status

Status()
SetNamedPosition()
SetEncoderPosition()
RetrieveEncoderPosition()

(from Tutorial)

<<Entity>>

SetNFDWheel

SetNFDWheel()

(from Tutorial)

<<Control>>
activates

Class Diagram

Persistent
Data
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Detailed design of Use Cases

Check State

Convert named position to absolute position

Reject with error reply

[ not a valid name ]

Receive Command

SETPATH( <FREE|RETRO|TOOLS1|TOOL2|stroke> )

Send OK reply

Move to absolute position

Initiate absolute movement

Wait for motion completion

Initiate absolute movement

[ name matches valid absolute position ]

Wait for motion completion

[ motion started ]

[ position reached ]

[ ONLINE, SETPATH<named position> ]

[ not ONLINE ]

[ ONLINE, SETPATH <stroke> ]

[ motion failed ]

Activity Diagram
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Detailed design of Use Cases (cont)

 : User

 : NFD Command 
Interpreter

 : SetNFDWheel  : NFDWheel  : NFDWheelIf

 : Nasmyth Wheel
SETPATH( )

SetNFDWheel( )
Status( )

SetNamedPosition( )

RetrieveEncoderPosition( )

Move( )
WaitMove( )

MoveAbs( )

ONLINE

Final OK reply

Motion complete

Every command must receive a reply.
Here only the important replies with relevant contents or the 
ones used for synchronisation are shown (in blue).
See VLT standard programming rules for details.

Sequence Diagram
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Attain initial operation capability

• Update and detail all deliverables at FDR
• Executable system:

– Packages are assigned to SW developers
– Packages are implemented and tested independently
– Package implementation is implementation of the Use Cases

assigned to them for the iteration
– System integration and testing takes place regularly and marks

iterations.

• Draft user and support documentation

Construction - Implementation

Test Cases are
derived directly from
Use Cases
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Transition - Deployment

Make system ready for final users

• Update and detail all deliverables issued for the

previous phase
• Final system
• Acceptance test procedure reports
• Final user and maintenance documentation

Acceptance Test Cases
are derived directly from
Use Cases



G.Chiozzi - 09/12/1999 ESO IT Talk #1 19

The Unified Software Development
Process
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Tools

• Requirements management:
– DOORS (NRAO proposal):

http://www.qss.co.uk/

• UML
– Rational Rose (ESO proposal, vs. GDPro)

http://www.rational.com

• WEB Editing/printable documents
– MSWord (published as PDF)

• Code documentation
– JavaDoc, DOC++



G.Chiozzi - 09/12/1999 ESO IT Talk #1 21

To know more

The UML User Guide
The UML Reference Manual
The Unified Software Development Process

G.Booch, J.Rumbaugh, I.Jacobson - Addison Wesley

Real-Time Uml,
Bruce Powel Douglass - Addison Wesley

Applying Use Cases
G.Schneider, J.P.Winters, I.Jacobson - Addison-Wesley

For a more detailed list:
http://www.eso.org/projects/vlt/sw-dev/oowg-forum
To contact me: email gchiozzi@eso.org
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ESO ATCS Project

• ATCS Online Documentation:
– http://www.eso.org/~gchiozzi/ATS/atcsdoc

(Uid: atcsdoc, Pwd: newgenuml)

• Technical Report on Analysis and Design with UML for
the Auxiliary Telescope Control System (VLT-TRE-ESO-
15151-1917)
– http://www.eso.org/~gchiozzi/ATS/atcsdoc/ArchiveDocuments/V

LT-TRE-ESO-15151-1917

• ICALEPCS’99 paper
– http://www.eso.org/~gchiozzi/MyDocs/Icalepcs99/Mc1

p29PS.zip
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How to learn?

Training on the job
• Small project (0.5 FTE)
• Small development team (3,4 people), possibly

including one with good OO knowledge
• Book reading and weekly common discussion
• Distribute the trained people in the other projects

or integrate new members in the team
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Conclusions:
Methodology Corner Stones

• The Unified SW Development Process
is meant to be adapted to project needs and can be kept light

• The Use Cases
drive the process and allow tracing Requirement in all

project phases

• The UML Modeling Language
is THE standard visual language

• Standard milestones and deliverables
allow smooth integration with non-SW groups
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Conclusions

???

Audience comments and feedback

???


