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| ntroduction

Purpose of thistutorial isto:

— Introduce a Use Case driven devel opment
OrOCess

— Introduce the Unified Modeling Language

by means of a

G.Chiozzi - 09/12/1999 ESOIT Tak #1




The project: asimple control system

Model of VLTI Auxiliary Telescope (AT)

Nasmyth Focus
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System Requirements

~__/

Statement of work

Other documentation

Interviews

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. Hat mirror

— 3&4: Freefor ESO alignment tools (Light Beacon)
The rotation range of the wheel should be [imited 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...
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ldentify Use Cases

e 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.

The development team

- “ _— writesthe Use Cases
'\1:
1‘%?@,,

Interviews

Statement of work

Any other system documentation
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UML: acommon language

Every engineer understands Every SW engineer WILL
an electronic diagram understand a UML diagram

MODELING
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Use Case Diagram
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Use Case Description
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Use Case: Set Nasmyth Wheel =
52|
Description: Sef Masmvth wheel to required position B
This action 15 dedicated to optical alignment procedures and 15 therefore not foreseen to be used during normal
operation
where the Masmyih wheel shall be set to the speafic postion allowing the telescope beam fo reach MO [
The allowed positions are |
|

+ Free Hole

* Flat Retro-Reflecting hlirro |
+ 2 positions for Alimmament Tools (optical fibres or other dedicated devices) é

The Observation mode position 1s the Free Hole, whereby the device shall be switched Off
O the Alpnment Tool posttions. if 15 possible to chop the wheel between 2 close positions of a gven sfrole

LIise Case Tvpe: Concrete

Raole(s)/Actor{s):

Primary: Maintenance

Secondary: Masmivih sub-systemn

Priorityv: hiajoo

Performance:

less than 10 seconds for motion to a predsfined position,

leas than | second for chopping on Alignment Tool positions

Frequency: Durmg optical aliznment procedures only, typ. before and atter aliznment procedures

£
Preconditions: i &
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Use Case Description (cont)

Basic course
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Design specific
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Intertoce: INasmyvthiihee! Motor
Exceprion Conrse: Chopping stroke == 30nun
Exception Conrge: Cornunand fuled
* ATCS refurns OF reply

Error conditions

Exception Course: Conuand faled

* ATCS remrns ERROER reply
Posteondition: Masmyth wheel not movecd

CR =l " iDogmen:Cone

Exception Course: Choppang stroke == 30num H
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Requirements Specification

Use Case Model
Actors

Glossary and overall system description
System Context Diagram

General requirements

Risk assessment
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Inception - Preliminary Design

* Packages </‘

|dentify logical responsibility
for Use Cases.

e Interfaceswith Actors
Every step in aUse Case with
° Dep| Oyment D|agram and PrOCGSS VieVV Actor interaction is an interface.

o Performance analysis

e Design of critical Use Cases

Assign priorities to Use Cases.
e Planni ng Assign Use Cases to iterations.
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|dentify Packages

I dentify candidate
packages

Write package
documentation

Step through the cour ses

of each Use Case
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/

» Subsystem

» Coordination
* Interface
 Support

Assign Use Cases
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Elaboration - Detailed Design

» Update and detail all deliverables of
Drevious phases

e Project plan

» Executable architecture

* Prototypesfor feasibility and risk analysis
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|dentify Package Architecture

Use Case diagram

<<message>>
SETPATH

W

e

Set Nasmyth Wheel

(from Use Case View)

User

(from Use Case View)

(from Use Case\View)
<<me&ssage>>

SENPATH

<<Interface>>

(from Tutorial)

NFD Command Interpreter activates

Nasmyth Wheel

(from Use Case View)

EMove()

<<Entity>>
NFDWheel

<<Control>>
SetNFDWheel

(from Tutorial)

EESETPATH()
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B¥setNEFDWheel()
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interfaces to

(from Tutorial) <<Interface>>
EInhamedPositions NFDWheellf
Bfstatus (from Tutorial)

N
Mstatus() FwaitMove()
HsetNamed Position() k -MoveAbs()
.SetEncoderPosition()
®¥RetrieveEncoderPosition()
Persistent
Data

Nasmyth Wheel

(from Use Case View)

.Move()

Class Diagram
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Detailed design of Use Cases

Activity Diagram
®

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

Receive Command

Check State

[ ONLINE, SETPATH <stroke> ]

[ ONLINE, SETPATH<named position> ]

[ Convert named position to absolute position ]
[ name matel valid abs position-} N
Move to alysolute position
[ not ONLINE ] Initiate absolute movement

[ motjon started ]

[ not a vAlid name ]

[ Wait for motion completion ]

[ position reached ]

Reject with error reply Send OK repl
en reply
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Detailed desigh of Use Cases (cont)

Sequence Diagram
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52
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S
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= ol
_ Motion complete
Final OK reply I
S . : S
I Every command must receive a reply. D
T | Here only the important replies with relevant contents or the
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| | See VLT standard programming rules for details.
| |
| |
| |
1 1

————]
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Construction - Implementation

o Update and detall all deliverablesat FDR

e Executable system:

Packages are assigned to SW devel opV‘ e
Packages are implemented and tested Independently || 9SeCases

Package implementation is implementation of the Use Cases /
assigned to them for the iteration

System integration and testi ng‘tak/es—pl ace regularly and marks
Iterations.

 Draft user and support documentation
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Transition - Deployment

- Update and detail al deliverables issued for the

previous phase Acceptance Test Cases
F. aI St are d(e:zrived directly from

- Acceptance test procedure reports
- Final user and mal ntenance documentation
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The Unified Software Devel opment

Process

Core Workflows

Requirements

Analysis

Design

implementation

Test
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Phases

|
Inception : Elaboration ;  Construction

iter.
#l

iter.

#2

An iteration in the
 elaboration phase

Transition

iter.
#n-1

iter.
#n

Iterations
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Tools

* Reguirements management:
— DOORS (NRAOQ proposal):

e UML
— Rational Rose (ESO proposal, vs. GDPro)

« WEB Editing/printable documents
— MSWord (published as PDF)

e Code documentation
— JavaDoc, DOC++
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To know more

©
For amore detailed list:
http://www.eso.org/projectsivit/sw-dev/oowg-forum

The UML User Guide To contact me: email gchiozzi @eso.org

The UML Reference Manual -

The Unified Software Development Process
G.Booch, J.Rumbaugh, |.Jacobson - Addison Wesley

Rea-Time Uml,
Bruce Powel Douglass - Addison Wesley

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

G.Chiozzi - 09/12/1999 ESOIT Tak #1 21



ESO ATCS Project

e ATCS Online Documentation:

— http://lwww.eso.org/~gchiozzi/ATS/atcsdoc
(Uid: atcsdoc, Pwd: newgenuml)

o Technical Report on Analysis and Design with UML for

the Auxiliary Telescope Control System (VLT-TRE-ESO-

15151-1917)

« |[CALEPCS 99 paper
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How to learn?

« Small project (0.5 FTE)

o Small development team (3,4 people), possibly
Including one with good OO knowledge

e 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

The Use Cases

The UML Modeling Language

Standard milestones and deliverables
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Conclusions

Audience commentsand feedback
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