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Who Needs Product Lines?
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« Danilo Beuche

- 2001-: pure-systems
- 1997-2003:
. 0S 0S
- 1995-1997: GMD FIRST
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Dr. Danilo 1995 GMD First

2001 pure-systems

Dr. Danilo Beuche is managing director of the pure-systems GmbH. pure-systems is a
software company specialized in services and tool development for the application of
variant and variability management and product line technologies in embedded software
systems. When he joined the GMD First (now Fraunhofer FIRST) in 1995, he started to
work in the field of embedded operating systems and software families and continued at
the University Magdeburg, where he also received his PhD in this area. His work on tool
support for feature based software development finally lead to the founding of pure-
systems in 2001. At pure-systems he works also as consultant in the area of product line
development mainly for clients from the embedded systems industry.

He has been tutorial presenter, speaker, workshop organizer and panelist at conferences
such as AOSD, ISORC, SE, SPLC and OOPSLA. He is also author of articles in
scientific journals and software developer magazines. During his university career and
also to a limited degree later on he has been teaching students as tutor, teaching assistant
and lecturer in the areas of operating system development and software engineering
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e COEEZF-—TEAIZIVYINIITTOXINTAORAE

- Problem Space vs. Solution Space
TOJLLAAR—AREYVI—YIVAR—A

- Domain Engineering vs. Application Engineering
RXAVIVDZFITETFTTIT—2a>IVZFI0YT

- Variant vs. Version NIOFoheN—=23ay

- Variation Point  NUI—>3a>RAVN (EHR)

- (Core) Assets (37 ) EE
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Domain Engineering
RXAYIVIZTULY

Problem Space Gy Solution Space
PL Properties and Relati l Assets & .
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I Product I'Dropertieﬂ. I Production Plan.

Single Problem — Single Solution

Application Engineering
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Domain Engineering
RXAYIVIZTFULY

Problem Space D e Solution Space

I Domain Expert |_

PL Architect/Devel

I Application Anal’ tpplication Develo-

Single Problem — Single Solution

Application Engineering
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The Version Hell /N—< 3> #h$k
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Orthogonality of Variants and Versions
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« Version (also Revision) /N\—>32 (UEZ 3l )
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. Variation Points /N\UI—>3a>RA VN (EHBHR)
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SPLEH

SPLDEE) ( SEISPLP 7L—AL7D—7%)

Product Line Development

Core Asset
Development

Product
Development

Management

Taken from SPLPFW 4.2,
copyright SEI CMU.

Demain Engineering Application Engineering
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SPLEH

OT7EERRBICKRTS AN & E B (SEI SPLP Framework)

Core Asset Development SO RSA>D

Product Line Scope ﬁ

Core Assets
Production Plan

Product Constraints s,
Production Gonstraints Cora Assat ” 7 EE
Production Strategy Development

Inventory of Pre-existing Assets | .

HmLEtE

Management

Taken from SPLPFW 4.2, copyright SEI CMU.
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Parnas (1976):
»We consider a set of programs to constitute a family,
whenever it is worthwhile to study programs from the set
by first studying the common properties and then
determining the special properties of the individual family
members.*
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Variant and Variability Managment

[ MIND THE GAP
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Variant and Variability Management
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Variant and Variability Management
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ALM and Variant Management

ALMENVU T NEE

" ~ . .
pure-systems JA 7> |\ D %fi pure: variants
Portfolio Requirement Design and Configuration Quality
Management Management Development Management Management
Tempo
Borland Caliber RM Together StarTeam Silk
Portf.
IBM Manager RequisitePro | | SW Architect ClearCase ClearQuest
Telelogic Focal Point DOORS | |TAU/Rhapsody||  Synergy Tester/Change
MKS Portfolios | |Requirements Source Test Mgmt.

Application Lifecycle Management (ALM)
T70T5r—23> 47940 XFR—I XN
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Development with Variant Management
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Problem Space Solution Space
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Varlant Model Variant Realization
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Weather Station

Variant Feature

Thermometer: Display, Temperature

Indoor: Display, Temperature, Pressure

Outdoor: Display, Temperature, Pressure,
Wind

Deluxe: + PC Data Recording

Internet Edition: + TCP/IP

PC Interfaces: + Serial Interface RS232

+ USB Interface
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Problem Space — Feature Model

T7O7LLAR—A -714—F¥—FF)

¥ Display
% RS232Line
/ % PCConnection / _

i Output >
4 Conflicts: 'Trace'. \
< “# USBLine
E WeatherMon
7 DebuggingSupport\i—>| & Trace |
partial view
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Weather Station
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4kB RAM, 8kB Flash

-
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=D =D

UDP/IP or Plain Text over USB/RS232
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Solution Space — Family Model

V1= 2AR—A - T77IV—FF)

FL—XA

hasFeature(‘'Trace') and conflictsFeature('PCConnection’)

FARTLA

‘ ﬁ WeatherStationSqutionsW —"*‘ E Displaﬂ
hasFeature('Display")
PCZ4 > ‘ {8 ps:class: R8232Line1

E PCLine hasFeature('RS232") or hasFeature('Trace')

hasFeature('Trace")
hasFeature('PCConnection’)

‘ {8 ps:class: USBLineW
hasFeature('USBLine")

partial view
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pure::variants M S @& R

pure::variants Professional X  pure::variants Enterprise i
- EFLEXMLERTO—AI)L - EFILRETF—EIXR—ATEHE

T77A4ILICHRF i)

- BEoBREEY-I - 2TOERI-YHIEEZED
( CVS, Subversion, Perforce WIZSRTEBDUTILRALD
BE)ICRDHEEE HEMESE

- EREEY-AT/N-Ya - LE-MEREBEERERS
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Product Integration
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Development Tools

pure::variants
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EREEY —)L DOORS(R) CaliberRM(TM)
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VIRNIITERAEEY—) CVS Subversion(R) ClearCase
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Extensions

pure::variants

.Synchronizer for DOORS Teiee
.Synchronizer for CaliberRM Borland
.Connector for MATLAB / Simulink o\ The Mt

Conneclions Program
-Connector for Source Code Management —

: m— CVS
.Connector for Version Control Systems
.Connector for SAP @
.Connector for ClearQuest [ Rational. EITIEYS
.Connector for ClearCase n
-Connector for Bugzilla
BirkT

.Connector for Reporting with BIRT
API
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Integration Interfaces

REDEDA > Z—TI—RA

p::v Eclipse Client

p::v Eclipse Plugins [ EE—. Eclipse API _
- Eclipse Extension Points
p::v Java Core | JavaAPl
- Java Interfaces

SOAP Interface

p::v Server
" : C++ API
p::v Runtime System &= - DLL/COMIOLE

: oo
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Transforming Legacy Systems
Into Software Product Lines

LA —2ATLZEVTNIIT
JORXORNZA2ICE#RTS



Transition and the SPLP-Framework

LA —HSOBITESPLP 7L—LD—7

« BERNIC, BI7OEAR, 7L—AD7—JCRBREATVE S
ToERE, BFEOLERNH SR RETZIHEXTHS

. 1DSHEHBIOERIZFESON?
- FECARAGBBIRICRHEINATVS (BRNTVRET)

- 7OEARERYOEER 0 BYE7O
EAREEYZE, HONSBATDI LR, E2EHL L,

Bggo
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Questions Before Starting a Transition

LA —HSOBITZHRHDEI DR

« SPLISPLDDAIZ, BRX DEBICEZVBEVEDKXEA ?

- ThiE,
L EROBEITEERS?
W TOTLARR—REY Y 1= IV AR—ADRE ?
L CNSOLTHRENLT U —2 322
. BEBTEGTSOND?

- ThE,
L REREIAN HU 3R 2
BB =705 NORREROERE?
L EEREOGRL?

. oggo
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Transition Steps
LA —DSOBITATY S

. oggn
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Transition Scenarios
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Current Software Assets
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Transition Steps
LA —DSOBITATY S
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Variability Analysis

NTZATEDT 1 —OEMN

. XBNEZL
- 7O80KRZAVONVI—230RA OB ERE
- NII=23a2RA2 OB OHE

. RBXNEFM
- Y—AO—K
. BE TILDOVAA, To/O00—
- RFa X2k
« A—H—XZaTFL, ABRFIXI N, J=ROIXU K
- BEAE

« N=DavE®ER O2T74J7L—>3Y
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Variability Analysis (2)
NSATEYT 41— ( 2 )

. BONIBRLSEREZROTHD
- Z7O7LAARAR—AOEHAONII—>3 VR4 b
- YV1=23VAR—AOBRAONII—>3VRA b
- NUI—232RAV NORDOHK
. HWY
- UTEXNT 2 ADZ %R
. product line scoping ZAX I N4> Q& E
. problem space definiton 7’07 L AAR—ADES

. core asset identification 17 EBEDE
. production plan creation 4 EEFTE DR

. oggn
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Variation Point Description

NIVI—=232VFRAV NDESR

e NVI—23VRAVNEUTTEREND
- ZORAVNTOENBERBR (71—Fv—)
- NUI—23>0#I4 ( requires/conflicts )
- BETRAR—R(7O7LAL/VYVI—=>3Y)
- Z7ORORNTAVONTATED T4 ICETHEEM / EEM
- BRENDERAZI Y

o RRERE, ONCUE, VOB, A2AN)LE, 1—%—IC
RBEHE. RITH

- BRRFE
« REZTAVYD HAFZIVYH
- ERTRANTATEITFA—DOINR—>
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Analysis Direction
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Variation Point Extraction
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Problem Space VP Extraction
707 L AAR—ADOVPHH

. BENEAD

- A-¥—RFaxXTh
« AYAR=)L /A= 2T
. ROA hR=/\—

- BRFIXADK
- ERfAR, I-XT7-2
C T—FFOFv—BEtRFIXT K
c N—YaVEBIATLAOOY (BCTOXIRT Y1)
CAVTAIL=2IAVT TN (BCTARIRFY Y )
cBECOOI1Z7 -3 (BEERE)
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« 770 KR—77— IESEMCAFEZ’OP IV KT,
PLSE® 7L —AD—20O—%& LT ( Product
Line Software Engineering Framework )

¢ I—HY—RFIAIXNITA—HDA, BEERFIXY
NZEFERATEE
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CaVE — Approach

image © IESE 2004
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CaVE NZ2—>DOF7>7L—b

Name The name of the pattern.
Short Description [A one sentence description of the pattern.
Input The input model element.
Output The output model element.

The average recall (the percentage of the total relevant ele-
Recall ments retrieved by the pattern).

The average precision (the percentage of relevant elements in
Precision relation to the number of total elements retrieved).

The value or relevance this pattern has for the stakeholder
Value “domain expert” (given as --,-, 0, +, ++).

The input and output level for the pattern in the conceptual
Transition model.
Long Description |Alonger description of the pattern, including keywords.

A list of other patterns this pattern is related to (e.g. composed
Related Pattern of these pattern).

An example for an input element where the pattern holds and
Example the elicited result.

© pure-systems GmbH 2007 all you need for product lines ;EE WWW.pure-systems.col
CaVE
Name) Short Description Input/Output
Transition
Long description Example Related Pattern
Recall
Precision

Value)



CaVE - Pattern Example (1)

Name Headings

Short Description [Headings usually represent features

Input Headings

Output Feature

Recall +

Precision ++

Value -

Transition Transition Documentation -> Product Line Artifact

Since features describe functionalities that are of importance for
the user, they are found at prominent places in the user docu-
Long Description |mentation.

Related Pattern

In a mobile phone user documentation “Sending an SMS” is a
Example heading that describes a feature

Bggo
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CaVE - Pattern Example (2)

Name Parameter-Value

If Sentences or Phrases are identical in different documents but
include a different numerical value, this can be a parametrical
Short Description |variability or alternative values

Input Sentence; phrase

Output Alternative

Recall -

Precision ++

Value +

Transition user documentation -> requirements concept

Parameters in the systems that have a different value could be
Long Description [realized differently in the software

Related Pattern

“The phone can send SMS with at most 124 characters” <->
Example “The phone can send SMS with at most 136 characters”

. oggo
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CaVE - Summary

OEFE

- TO8ORNZAVIVIZT, TAZIRTAVREOIFA/N—
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XAVIFAN—PNOERZERT S

- BEELBTRT—ARAERT 4 —H[CaVE[IL T @ XELEhTWD

. R
- FRLBSECEIRVRIAEERFIXY MIKBDRAEL
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Transition Steps
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Transition Steps
LA —DSOBITATY S
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Solution Space VP Extraction

JV)1—3 > AR—AVPOHH
. BAERHEAD

- TFTFOFrY—HERFIXDB

- Y—AO—K

- AY7497L—>3a>RIUT K

- 7O02I9MOELRES (HIZE. makefile)

- N=DavEBIATLAOBELRE

- 2 747L—32T7FAINETTAIILTA—X YK
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C C++

Solution Space VP — Pattern #1

Name

#1 Preprocessor-based Text Fragment Selection

Short Description

If source code files contain preprocessor statements which
conditionially (de)activate program statements, this usually
identifies a variation point

Input

source file

Output

selection conditions and functional differences

Environment

C/C++ code, frame/macro processor input files, code generator
input

Precision +
Value o}
Transition source code -> variation point

Long Description

The textual exchange of program statements is an often used
concept to encapusulate platform specific code or to optionally
add functionality statically during compile time.

Related Pattern

#2, #6

Example

#ifdef FEA TEMP ALARM
if (¢ > t_al) send alarm(TEMP_ALARM, t) ;
#endif

© pure-systems GmbH 2007
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Solution Space VP — Pattern #2

Name # 2 Constant/variable based configuration

If a source code files contains almost exclusively constant or va-
Short Description |riable definitions, it may be used for configuration purposes.

Input source file

Output selection conditions and functional differences
Environment All programming languages

Precision +

Value +

Transition source code -> variation point

Constants defined in a file/files referenced by many other files
usually provide access to shared information such as compile
Long Description [and/or runtime configuration

Related Pattern #1

C header files:

#define FEA TEMP ALARM 1

const int max buffer size = 512;
Example int max buffer count = 8;

Bggo
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Solution Space VP — Pattern #3

Name # 3 Use of Build Configurations

Short Description |IDE or build tool uses configuration files to produce variants
Input build configuration information

Output alternative oo hierarchy and/or functional differences
Environment IDE or build tool like make, ant

Precision ++

Value ++

Transition configuration file -> structural and/or functional variability

IDE or project build tools such as make can be parametrized
and thus produce different output for the same input (file struc-
Long Description [ture).

Related Pattern #6

make could be used with different makefiles/make variable set-
tings as input to generate different builds of a project. The diffe-
rences in makefiles may be stored in different files or as diffe-
rent versions&branches of same file in version control systems.
Example Differences in parameters are often visible in build scripts.

Bggo
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Solution Space VP — Pattern #4

Name

# 4 Conditional code execution

Short Description

Conditional code execution is controlled by configuration values

Input

source code

Output conditions for alternative state flow/event processing/...
Environment All programming languages

Precision o}

Value 0

Transition source code -> functional variability

Long Description

Some conditional execution paths are controlled by configurati-
on data instead of user data. Indicators are that the condition
references configuration constants or uses methods to access
configuration values such as getters for global configuration ob-
jects

Related Pattern

#2

Example

if (config.getValue ("TEMP _ALARM" && t > t_al) {

alarm.send ("TEMP_ALARM", t) ;

}

© pure-systems GmbH 2007
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Solution Space VP — Pattern #5

#5 Customer-specific product variants are managed using
Short Description |branches in version control systems

Input version control system usage policy / version structure
Output list of customer specific product variants
Environment version control system

Precision 0

Value +

Transition version branches -> product variants

Customer-specific product variants are often create by copying
parts or whole software systems into separate branches in ver-
sion control systems. Often naming of branches reveals such a
policy. Also combined with labeling of version representing pro-
Long Description |duct variants.

Related Pattern

List of branch names:
BMW_V1
PSA Vi

Example VW_V2

Bggo
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Solution Space VP — Pattern #6

Name # 6 File level variation

Different files with similar names are used as alternative imple-
Short Description [mentations

Input file name list

Output variation point

Environment any language

Precision +

Value +

Transition files -> variant point alternatives

For implementation of static code variability where the code
changes significantly between variants, often each variant is
placed in a separate file. The configuration mechanism selects
Long Description |one of the files at compile time latest.
Related Pattern  |#1, #3
List of file names:

temp_normal.c

temp_alarm_sound.c
Example temp_alarm_visual.c

. oggn
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Solution Space VP — Pattern #7

Name # 7 Configurable Factory object

The software uses the factory pattern and the factory object is
Short Description |configurable

Input factory pattern members

Output variation point and variation point constraints
Environment any language

Precision 0

Value 0

Transition architecture pattern -> variant point alternatives

The factory pattern is used to decouple the act of object creati-
on from the place where the object is created. If the type or im-
plementation of the factory object is changeable by configurati-
Long Description |on, it may represent a variability

Related Pattern

Example

Bggo
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olution sSpace VF Detection

NEZ—=2DA8Y)1—-23aAR—ADVPER

. BRENDHE, PLOI-RZR<R3E, FAETNTVANE—
CHRBICES (7O IX—BRUBRLNER—=2ZFEVWAST
H3NT, NEBHEHARNTESNDINEZ-—2ER5ND)

o REJ—RBENMREENEBXICHAIRAENDOT, YI)1—
DAVAR—AONZR—=F, BffY—)L&2FE>T, KV EE
i TES,

. BERE. BREEhBZNUI-3a2RSA > MREOERIE, KIKE
BILBL<ED ( #ifdef 5 &)
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VD)1= AR—ANOVP 8B —IL o5l

Pattern#1 /NZ—2 1
UNIXDZEZEEY — )L ( WindowshRE H V) )

£ T O#if[n]2def/#elif (#define) A7 — KX N EZ %
find -name "*.[hc]*" -exec egrep "(#if[n]?def|#elif)" {} ¥; |
awk *{ print $2 }" |sort | uniq -c | sort -r >ifdef.Ist

LB ZHENTD

awk "{ print $2 }" ifdef.Ist defines.Ist | sort | uniq -d

#if[n]2def/telif ZFE>TWVWBD 77/ EZHETS

ifnames ~find -name “*.[hc]*”"

oggo
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V)1—=32 AR—AVP #BHFY—ILobi

CVSNT (CVSOYORTZ

1f*
vy N7 % —Aﬁf{ ) Top 20 #if* constants _
Defined
# Occur. Name internally
- 327 KLOC 154 WING2
B : 124 __ cplusplus
.107? dlfferent_ gonstant used 109 SERVER_SUPPORT yes
in #1* conditions 74 SUPPORT UTF8
. - 61 XML_DTD yes
- 3775 different #define 52 DEBUG yes
constants 43 WIN32 yes
i . 33 emacs
- Constants defined in 32 IPV6
. 26 SUPPORT_UCP yes
. makefiles 25 HAVE_CONFIG_H yes
. 25 CVS95 yes
« (generated) header-files 24 _DEBUG yes
o A 24 USE_SHARED_LIBS yes
implementation files 23 XMLNS ves
« Visual Studio Project files 21 UTIME_EXPECTS_WRITABLE yes
19 CVSGUI_PIPE yes
14 _UNICODE yes

Bggo
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Solution Space VP Analysis Tools

YD)1—=232>AR—AVP #HFY—I)L
DMS (SemanticDesign): BRT7F 74 H—cZRT7OT S LER—
AL L=, SRUOFFICHS
PUMA* C/C++ N—H—&XZE1L—%Z (AspectC++D—f )
AspectJ*: Java, pointcuts and “declare”

Eclipse JDT*/CDT*: internal analysers, good analysis quality esp. for

Java MIEOMEATHEE, (BICIAVAT ) BITHENRV,

* open source/freeware

Bgge
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Transition Steps
LA —DSOBITATY S
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Solution Space — Architecture
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. 7049 K74 LAK
. AT7EEORE
- AVR=FRVNT—FTIOFr—BEOEX S
. FPROBRTOEMA T
. BERRTOEAR
C EACEYBETESHR
- 2TOBRBEEEESBEFEL !
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e TOJLALAAR=ANSESYVI—=IVAR—ADIVEDY
ICik, ZO7LALAAR—ADERN S ATEEZEBRK | 1BIRTS
ENfMNE

o purervariants® 7 7 I —FFIAV I 1 -3 AR—AND
EFVTEIVETICRAEND, KK, OV —I)LEEAK
EhETELND
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Production Plan Automation: Tool Support

im &TE ( BEML) : V—ILICLBDPFR—b

« AVVTKMR=ANOAV714L—>3a>ry—)L
autoconf: UNIXO O 7149 L—>3y—), HIZCIC++SB%EE
DREINFTSYNTA—LBERTEDND
. MDSDtools ETFIEEHEHS ATFLRRY—I

openArchitectureWare*: JAVAR— AN EF )L ZE#k, J—
RERY =), BEBADEFILALSHENI—REERTS

. ProductLinetools ZOAXIKZA4 Y=L

pure::variants: explicit solution space modelling with
integrated/external model transformation Y 1—>32 AR—
AEFILLS, ABOEFIICERTES (I—RERY—ILE
EIZHL )

Bggo
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NUTFT 2 NEBANOBIT

AEADBTE, —BRTREED

o« LAZ—2ATLNSTOFIRNTAY
BEEESD)

SKVOTDtlﬁﬁé(ggb\
. ROCEZFRIC, ELVWTP7TO-FZESR

- BERELHBFEhDFK

- EFTEIES

- HRYETORBMOER (ZLT, LONREKITOF VNS A UHRE
Y5 LETFRRENHDD )

- EE0RAFIL
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Projectl

Project 2

Project 3

PL Team

PL Core Assets
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F77O0—F: 70TV NUY
7

PL Management Team

Project 2

PL Core Assets
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Platform-Centric Incremental Platform Project-Centric
+ &P + KPR + &R
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- LA —HEL ATITHS 48
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Summary
$31)—

JAREIEOESHICE, NZATEUT—22WEIC, /N
I—23a>0RE FRILEITZIIANE, RO

NZATEDT A —DORENMBE, H2VEERENESIHEE.
NUFUR, NUI—-23avRA NEHBICESTH L,
(ChoRSB<KrY, TOBRIEEEDT)

RRIESTENIVT O RNENZATEVT A —OEEN, BRAK
InE (EE, RFITHEELICERLEBEL)

ETZ—ELIHS3ELBV, ReICEHTVSZEANFTHEY
ARVDHHBZRNMET B,

BAICTSEEIC, BREVEREZBM<S (RLERLEVER
%)
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pure::variants — Sample Workspace
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Full Text Bug Listing
Bug 19 - LCD does not display values for pressure when serial connection is active
Bugh: 1% Product: TestProduct Version: otivr Platform: PC
O%Version: Limix  Status: REOPENED Severity: nonnal Priority: P2 2

: oogt
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Model with Test and Defect Information
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Relations View — Quick Target Info Access
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Full Text Bug Listing
Bug 19 . LCD does mor display valuwes For prediare when serial connection b acthve
Buge: 15 Producs: TrutProdut Version: other Platfera: PC
D5 Vervion: Lamn Staiue: RECOPENED Severity: normsl Priemt: e &
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Matrix View — Element Selection States
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Matrix View — Element Test States
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Matrix View — Element Defect States
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pure::variants — Extension Availability

FARRERBEIVAT >3

« UU—=RX2 .  4TORVZ—AP | ZEM

- AP I BY—RN—F 4 —HFATRD N TEE
« UTOORIAR—%Z2 . 4 TR

- pure::variants Connector for ClearQuest

- pure::variants Connector for Bugzilla

. gD
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l\_0:| pure::variants

pure:.variants &
TFINARK—AY =)l

ZCH S, purenvariantsE ETFIIAR—AY —LOEHKICODVTHENLE

T, Simulink& DEFEHOFZBNALERITHA, ZOFlE, pure:variants A
RBHE L TWBSimulink Connector Tl 5 <, 2 BEIEX—H—NDKEE

TRBICAER L 1 6T F .



Connection Approaches

g7 70—7

o FLEFIINOFHRIAREER
- ER L E=EF I N puresvariantsEFIIICE S ICFRARAD D
- purezvariants T, JL—IILE0OEMPEENTZAS
- %Jre::variantszEﬁ*')lzh‘S/\”U TURARD T4 08— ILOEFILNF%E

- Examples: Connector for Simulink
. UDOLBE
- NUI—23VRANIEEL EBREGEARY —ALSEY HES
« BLRIFEAEDEBRIAGBY —ILICADENID
- AV 74 L =23 BINVI-23RANEERATS
- V=)LICEBLEODY 74 JL—2avEITS5SEER., YV-ILEBEETD
(A4 1 FTF42)
- Examples: Connector for Doors, new Simulink Configurator

Bgge
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Simulink Model with Variation Points

. Sgon
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Simulink Variation Point Setting

C d Window

»» VAR FreezingProtection

VAR _FreezingProtection =
[u]

>
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pure::variants based Simulink Configurator
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Simulink Variation Point Setting

Command Window

»» VAR FreezingProtection

VAR FreezingProtection =
[u]

>» VAR FreezingProtection

VAR FreezingProtection =
1

g
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m MetaCase  MetaEdit+

DSM

EEE; pure-systems  pure:variants

DOORS CVS ClearCase Simulink SAP

. g
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Routine configuration Creative construction

Wizards Feature-based configuration Domain-specific Language

gy pure-systems’

Subtree of a feature tree

Al features known
Feature implementations available

Path through a decision tree
All choices known
Implementation available

Subgraph of an infinite graph
“ariant space known, variants not
Mew features can be implemented
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pure::variants & MetaEdit+ D&

pure::variants

MetaEdit+
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pure::variants
MetaEdit+

MetaEdit+
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( Floating User — 108 )

. plugin for Eclipse IDE
. local model management in users file system

. uses Eclipse integrated or external version management (e.g.
CVS or SVN)

(Floating User — 135 )

. client plugin for Eclipse IDE

. centralized model management on server host

. real-time collaboration 1
. integrated version management

. data storage file based or SQL DB

pure:
CVS
SVN
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Extensions

Synchronizer (9 )

. DOORS
. CaliberRM

Connectors (9 )

. Connector for MATLAB / Simulink

. Connector for Source Code Management
. Connector for Version Control Systems

. Connector for SAP

. Connector for ClearQuest

. Connector for ClearCase

. Connector for SAP

. Connector for BIRT
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BIRT

d (LRI 0 for product fines
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BIRT

U nee for product lines |

Element Selection
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Variant Management

Many different variants and product lines

are handled systematically

.  mogme
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The Idea

—
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pure::variants

. Ol
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Drivers for Variant Management

. gl
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Where helps Variant Management

. . Bt
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Benefits of Variant Management

SEI: "Product Line State of the Practice Report"

Reduction Time-to-market

Improved Ability to React on Customer
Specific Requirements

Productivity Improvement

Cost reduction 55p6

Quality Improvement 52%|

0% 10% 20% 30% 40% 50% 60%

. B®
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Benefits of Variant Management

SEl: ,Software Product Lines State of the Practice Report*
Benefits for a DoD Project Department of Defense

Quality 1/10 of normal level of errors
Performance comparable to conventionally developed
systems

Development Timeintegration in weeks insted of months,
only 15 instead of 100 developers

System Size 76% lesser than planned
Productivity 50% less cost
50% shorter project duration than
planned
110
100 15
76%
50% 50%

) . OggR
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pure::variants

pure::vanants

~ . Bnps
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pure::variants

BggE
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More Information

« Telephone:+49 391 5445 69 -0

ﬂnnn p u re SV St e m S the fast path for all questions — we look

forward to your call

o Internet: http://www.pure-systems.com

o - here you will find detailed information
O pure e Varl ants on pure::variants and the
vl pure-systems GmbH

o e-mail:

@ FUJI SETSUBI

Bppb
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