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Agenda

* Design Fundamentals

* Analysis

* Use Cases

» Data Models

« Example: Data Modeling



What I1s Design All About?

« Managing complexity and
dependencies

« Tradeoffs and priorities

« Nondeterministics

 Hard to know when its ARZA
"good enough’ Pesd
N

“No one’s skull is really big enough to contain a modern
computer program” — Edgar Dijsktra 1972

Add
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The Goal of Design

Solve the problem
Break down problem into simple pieces
Minimize complexity
Design for change
Loose coupling

"Make everything as simple as possible, but not simpler”
— Albert Einstein

Add @
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Subsystem Dependecies




UML

 UML Modelling Language

— Structural
« Class Diagram

List

; ; w.
<<useszE Lo f.\ s

— Behavioral

TraL K<uses>>

3 I n te raCti 0 n /% _______________ ) Seneshi ¥ 1 SearchEnginel

+executel): List +search(search: Searchi): List
Caller
1
T 1 ;
SearchCriteria . <Luses= >

A T O O I S +query: String \%
— ”Wh i te B Oa rd 7 External Search Engine

— StarUML Add
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What about analysis?

Analysis is all about understanding the problem!
Analysis focuses on what the system does!

Design focuses on how the system should be built

The output of the analysis is L P 5;_;_)
— Conceptual model of the problem 4 cga 88 =
— Functional requirement specification faz :
— Use cases 4

CONSULTING D



Analysis Models

Analysis models are meant for conceptual
understanding only

The subject area to which the user applies a
program is the domain of the software.

Abstraction that describes a
selected aspect of a domain

“Assumption is the mother of all fuckups” — Olaf Maassen / \d d

CONSULTING



Models

Hull

Mast Anchor

Sail

d d ,:\:
I

I \ I
A\ .v‘
\\—“\Q
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Modeling Principle

* The simplest model is not neccessary the first
one you think of

« Use the simplest model possible

Modelling principle

Models are not right or wrong; they
are more or less useful

Add
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Functional Requirements

« Capture the intended behavior of the system
— Services

— Tasks
— Functions

* Avoid using GUI image

« Use cases have quickly become a
widespread practice for capturing functional

requirements
Add
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Use Cases

* A description of steps or actions between a

user (or "actor") and a system which leads
the user towards something useful

« Each use case focuses on describing how to
achieve a goal or a task

Add
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Use Case Example - UML

IQAN Service Station

IQAN Service Software

UC1 Setting up
service station

UC3 Manually Check
110

UC4 Automatically
Verify I/O

UC2 Fault Type
Diagnostic

UC5 Check CAN
Communication

/ DUT

Operator

UC6 Recalibrate I/0

UC7 Program Device

CONSULTING



Use Case Example - Text

Use Case Title

UC2 Fault type diagnostic

Level

System

Use Case Goal

Identify what kind of fault the unit has and determine how to
proceed.

Summary

The operator gets a faulty unit for repair and a first diagnostic
must be perform to determine the type of problem in order to

decide what the next step is. This diagnostic is performed as a
sequence of checks to perform.

Preconditions

Use Case 1 success.

Success End Condition

Operator knows how to proceed.

Failed End Condition

Operator can’t identify the problem with the device.

Primary Actor

Operator

Trigger

Operator

Main Success Scenario

15 Check fault report.

2 Visually inspect the unit. Check mechanics.
3 Connect DUT to service station.

4. Active DUT power and check LEDs.

5 Check current consumption.

6 Open CAN communication.

7
8

Check status, product ID, firmware and error counters.

. Check 1/0O status.
9. Reset error counters.
10.  Add operator comment to service report.
11. Disable power.
12. Disconnect device from station.
13. Mark device with service label.

Extensions

4a. If error code -> Lookup error code.

5a. Abnormal current consumption -> Disable power.
6a. Run use case UC5 Check CAN Communication
8a. Run use case UC3 Manually Check I/O

8b. Run use case UC4 Automatic Verify I/O

CONSULTING



Data Models

* A data model explicitly determines the
structure of data.

« Example: LabVIEW Cluster

— Add
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Example: Modeling Test Results

« ATML IEEE Std 1636.1 Test Result Description

<TestResults>

< P e rSO n n e I > Contents ] Report File Pathname
< U U T> [ Disable Report Generation

W -Include Step Besults
<ResultSet>
<TestGroup>
Include Arrays Filker tax Elements
<Test> [mzert Table Decimate If Larger Than Max | oo
<TeStRESUIt> ¥ Includs Execution Times

[T dppend if File Already Exists
< O u tCO m e > Diefault Nurneric Farmat: |Z$.1 3f 4|Edit Font..
<Outcome> H

ATHML Repart Docurnent hd | Frepaort Caolors... |

W Report Options

Result Filtering E xpression: Al Results b @
™ Include Test Lirits

[ Include Measursments

Styleshest: |TH_h0rizontaI. xal hd @
<TeStG ro u p > i~ ﬁt.ore Abszolute Path |E:\F‘rogram FilesM ational |nstrumentsiT estStand 4. 2\Componer
o 0 [T On-TheFly Reporting [T Conserve Memaory and Only Dizplay Latest Results
< S eSS I O nACtI O n > Select a Report Generator for Producing the Report Body:
€ Seguence [Easier to modify, and calls ModifyR epartEntry callbacks)
<Outcome>

@& DLL [Faster, but does not call ModifpReportE nty callbacks]

<TestStation>

Help ak. Cancel




k?xml version="1_0" encoding="UTF-§"7>
=Testlesults xmlns:xsi="http: ffwmar wd orgf200L/ XML Schema-instance " xzi:noNamespaceSchemalocation="SimpleATHLTestBResult  x=d" =
“Personnel:=
“8ystenlperator ID="administrator" nawe="administrator"; >
“/Personnel=
“Resultiet ID="14" name="DemoReport _ xml" startDateTime="2011-05-11T14:46:45_ 109" endbateTime="2011-05-11T1d4:46:46_H42">
“0utcone valuse="Failed" /=
=TestFroup name="Demo.segiMainfequence" ID="14" startDateTime="2011-05-11T14:4&6:45_ 109" endlateTime="2011-05-11T14:46:46_542">
“0utcome valus="Failed" /=
“Bessionbction ID="15" name="Pre-test" startDateTime="2011-05-11T14:46:45_ 207" endbateTine="2011-05-11T14:46:46. 433"~
hctionlutcone waluse="Dlone" /=
< Bessionbotion=
“Test ID="16&" name="Rattery Voltage Test" startDateTime="2011-05-11T14:46:55_ 944" endbateTime="2011-05-11T14:46:55_ 944" >
“lutcome valuse="Failed" /=
=TestPesult ID="17"=
=TestDatar
=Datum valuse="T_27276305%6062" type="c:double" nonStandardUnit="wolt" /=
=/ TestData>
</ TestResult
=< Test>
“<Test ID="18" name="Register Test" startDateTime="2011-01-31T17:43:23. 861" endlateTime="2011-01-31T17:43:23_863">
“0utcome value="Passed" /=
=< Test>
<Test ID="19" name="Instruction Set Test" startDaceTine="2011-01-31T17:43:23_ 880" endbhateTime="2011-01-31T17:43:23_&82">
“0utcome value="Passed" =
< Tests
=/TestGroup=
= /RBesultfet =
“TestStation>
=Seriallunber:>
MERICSS0ON
= /Beriallunher>
=/ Testitation=
=0T ThatType="hardware" >
“Beriallunber>
123
= /B8eriallunher=
=TT =
= iTestResulcs>



DEMO

« LabVIEW Data Model
— Using Clusters

Add @
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Cluster vs. Entity Model

TestResulk

« Split up the
clusters to
entities.

Add
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ntity Model

| &2 TestResults @\ % TestStation 3
- (=l Properties : . Spectien
5 uut 4l 91 1 8
€3 Novigation Propartics ¥ SerialNumber
2 Propemes [=) Navigation Properties
91 1% TestResuits
fﬂ'SerialNumbef
I=) Navigation Properties
1%} TestResults i
1 =
D‘Y 4% ResultSet 2l
42 Ppersonnel @l
I=/ Properties
; ) ¥
=] ;;i’:m 'ﬁ'Name
' SystemOperator * g:zu?a::—r:
& Navigation Properties 'Outcome
5, TestResults I=) Navigation Properties
% TestResults
T 3 e e
1
= properties *
14
P47 Name "q; TestGroup 2)) G eoanion. A
jstanoaterune e 2
4 EndDateTime I=) Properties
7' Outcome O———————— M e
= I:vigaﬁon Properties * 0.1 “fName gld
% TestGroup b— o R
(5] Testresult gﬁﬁ:ﬂ:f 0.1 +| OXStrtDateTime
- - M outcome "#EndDateTime
ot B i i 7 ActionOutcome
* 3| Resultset R
p - _§ Test a TestGroup
«t; TestResult 2| %, SessionAction "
TestGroup_1
= Properties | TestGroup_2
d ; <
estDataValue ;
[ Type
unit
(= Navigation Properties
1] Test
‘&

Add @
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Data Relations

* Cluster -> Data within data (cluster within

clusters)

+ Easy and fast to model
- Unflexible, relations are static
- Accessing data cause LabVIEW data copies

* Entity -> References between entities

+ Flexible, any entity could be related to any entity
+ Easy and good performance accessing data, no data copy

- Bit more complex to get it working

CONSULTING



Back to ATML again

« “Recursive’ or “self

reference” relationships

 Clusters can’t be used!

* Entities works!

<TestResults>

<Personnel>
<UuT>

<ResultSet>
<TestGroup>
<Test>
<TestResult>
<Qutcome>
<Qutcome>
<TestGroup>
<SessionAction>
<Qutcome>

<TestStation>

Add
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Entity vs Data bases

« Easy to map entity

classes to data base

tables

| %7 TestResults =) % Teststation 2
@ =2\ =l Properties o———————1 @ Properties
as £y *
45 vutT 2) 991 ] gmyg
) 1) Navigation Properties [ serialNumber
B ;; [l Navigation Properties
o 1%, TestResults
47 SerialNumber &l Resultset \
=) Navigation Properties ‘ TestStation
I TestResults ) o" .
: ) I ] 42 ResultSet al)
4. personnel @)
[Z Properties
=1 Properties 5
(o §Name
- o 5'StartDateTime
S?M,Em tn_( *|  r*fendpateTime
= Navigation Properties Soione
=5 TestResuks 1=/ Navigation Properties
g TestResults
G ) %] TestGroup
W Test 2 -
=) Properties 5
kel 2 .
*r'Name | 43 TestGroup &l P
(' StartDateTime | ‘ 4 SessionAction
(¥ EndDateTime 5 ==
2r'outcome #9 2 Properties
a8 l:avlgaﬁon Properties * 0.1 Bpame ™
{5 TestSroup fStartDateTime Zy'Name
= Testesut J AEndDateTime 0.1 +| OXStatdateTime
N T | “outcome “4EndDateTime
0.1 | ;“_@m" 5 ! ActionOutcome
* | 3] Resukset ] Navigation Properties
= s = 5| Test 1=} TestGroup
s 2 SessionAction
TestGroup_1
i Properties | | TestGroup_2
i 0] == J
[ ' TestDataValue ?1 f .
4 Type
*unit
& Navigation Properties |
1] Test |
N y

=

Tex Id

UUTSet - TestResultsSet
1 Id —
T ? ocl—e}.-.r tStationSet
SertdNurer uuT 1d T 14
Personnel_1d
SeriaiNumber
TedtStation_1d
PersonnelSet =9
¢
SysternOperator
ResultSetSet
T 14
Narmne
StartDateTime:
EndDateTime
Qutcome:
TetResults 1d |
TestSet
YA .;!
Name
tartOateTim =€= TestGroupSet
sl Time ; | =X SessionActionSet
ErcOateTime oo e 14
T u
Outcome Name
StartOuteTime e
TeaGroup_1d - >
EndDateTime SartDateTime
ErdCoteTime
‘ 13 ActionOutome
TetGroup_2 14 TeGroup I
TestResultSet )
T u
TedDatavalus
Type
Unk




Entity vs XML

0
Y <TestResults xmlns:xsi="http:ffwer.wld orgf2001/XMLSchema-instance" xsi:noMNamespaceSchenalocation="Simpl
“Personnels=

“<8ystemOperator ID="administrator" name="administrator"/ >

</Personnels
( : asses to XM I <ResultSet ID="14" name="DemoReport.yml" startDateTime="2011-05-11T14:46:45.109" endDareTime="2011-

“0utcome value="Failed" />

<TestGroup nane="Demo.segiMainSequence" ID="14" startDateTine="2011-05-11T14:46:45_ 109" endlbate

“0utconme valus="Failed" /=
e el I Iel I S “Sessiondction ID="15" name="Pre-test" startDateTime="2011-05-11T14:46:45. 207"

“hctionlutcome walue="Done" /=
</8essionbctions

endhateTine=

“Test Il="16" name="Battery Woltage Test" startDateTime="2011-05-11T14:46:55. 944" endhateTi

“latcome value="Failed"/=
(% TestResults 2, Teststation 4 <TestResult ID="17"=
| “TestData>
p - — =l Properties 1 & Properties [ .
45 uur 2) 9 1= 1 (e “Datum valus="7.2797690596062" type="c:double" nonftandardlUnit="wolt"/ =
= 1) Navigation Properties P serialNumber ‘ </Testhata>
= Properties = i i
= =] ?iz\:ga::\ P:)emes } </TestResults
%, TestResul
4F SerialNumber \ “</Test>
I:J:;‘;'ga::'?:;p‘m ) <Test ID="18" name="Register Test" startDateTime="2011-01-31T17:43:23. 861" endDateTime="201
estResul
S 4 - 1 . N “0utcome value="Passed"/=
¥ 45 ResultSet 2)
T </ Testr
“#; Personnel &l
= Properties <Test ID="1%" nam Instruction Set Test" startDateTime="2011-01-31T17:432:22 880" endbateTi
I Properties g:“’me “0utcome value="Paszed" /=
£ 2] - < =
o q e /1est
& Navigation Properties Hoshoin </ TestGroups
%, TestResults ) 1= Navigation Properties =/ResultSets
= % TestResults <Testitations
(@ Test B) Tt <Seriallumbers
MERICSSON
B Properties .
P =/BerialNunbers
157 Name ~ </TestStations
(7 StertDateTime [ sessionaction %)
r'EndDateTime | <IIT TutType="hardvare"=
‘_ﬁ"‘)”‘“’me b— & = Properties “ZerialHumbers>
& Navigaion Properties |+ 0.1 914 123
5] TestGroup Zr'Name
1] TestResult W 2FstartDateTime “f3erialNunbears>
< == 4 #'EndDateTime
0.1 [ ActionOutcome =/
P e =] !avaatm Properties “<f/TestResults:
P - ~ 5| Test 1, TestGroup
«t; TestResult =l R SessionAction L y
| % TestGroup_1
& Properties | 5, TestGroup_2

i 0] - = >

é‘jnsmmvame ? 1 ? .
4 Type
4*Unit
2 Navigation Properties
1] Test J
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Relation Comparision

Data

* Entity Model L >

= Parent <-> Childs ﬁ

= Dual way relation “a
+ Database = :

= Parent <- Child ' P‘

= One way relation P
* XML <Parent>

= Parent -> Child <Child>

= One way relation </Child> Add |

</Parent>
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DEMO

« LabVIEW Data Model
— Using Entity Classes

Add @
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