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Some Background, and the plan...

e About...
e myself
e S|CK

e The plan for this talk
e Software-Architectures
e Terms, Definitions, etc

e Checking Architectures
e Different Kinds of Architecture-Analysis
e Tools for Architecture-Analysis

e Experiences, Discussion... ;-)
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Linting Software-Architectures

e Why should we care ?
e In lots of Projects, Architecture declay happens
e \We are not alone, as we've prominent representatives... ;-)
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Software-Architecture: Definitions

o |[EEE 1471-2000:

e The fundamental organization of a system,embodied in its
components,

e their relationship to each other and the environment,
e and the principles governing its design and evolution.

e Booch, Rumbaugh, Jacobson 1999

e ... the set of significant decisions about the organization of a
software system ...

e ... IS the highest level of technical design for a software
system: It is driven by your key concerns
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Views on a Software-Architecture

e 4+1 View Model (Kruchten, 1995)

End-user
Functionality

Programmers
Software management

Logical View >

Development
View

]

,-"",..
1 ( Scenar

——

Process View =i

=) |

Physical View

Integrators
Performance
Scalability

System engineers
Topology
Communications
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Documenting a Software-Architecture (Kruchten)

e captured in two documents:
e Software Architecture Document
e Software Design Guidelines

e respected to maintain the architectural integrity of the system.

e Documents are important, but they are Documents (enforce ? ;-)

—> Some kind of Automatic Rulechecking
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MDSD (Model Driven Software Development)

e Aproach:
e Architectural Design IS IN the model (and Application !?)
e Executable Model (MDA, UML+CodeGen, UML-VM)
e Source: Model, Target: Application (= Forward Engineering)

e Open Items:
e Reverse-/Roundtrip-Engineering ?
e UML too general: DSL ? (Meta-Modeling Support)
e Important Standards (e.g. in MOF, ASL, QVT) ?
e Manual Extensions of generated Code
e (Good Integration of “legacy Software” ?
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Architecture-Analysis

e Lint == STATIC Analysis

e hence...some limitations if you do things/tricks at runtime
(e.g. Reflection in Java,...)

e \With Tool support
e Pro: automatic, consistent, rule enforcement
e Cons: Semantic, external Quality

e The Pro is much stronger compared with Code-Lints !!!
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Levels of Static Analysis:

e Goal: (on all Levels)

e find, avoid Problems, Increase QA (and measure it)
e Micro-Level

e Code, MIRSA-C

e Eg.= == {}
e Marco-Level

e Class-Design, Effective Rules, C++, Java, C#
e E.g: by reference, String concat, Exception-Handling

e Architecture-Level.
e Layers, Graphs, Subsystems, Compoments, Interfaces
e E.g: Coupling, Dependency, etc...
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Different kinds of Architecture-Analysis

e Consistency-Analysis

e Rating of Architecture

e Discover a Architecture

e Measure real facts (e.g. metrics)
e Monitoring changes, trends (QA)
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Consistency-Analysis

e Aim: No inconsistency

Requirements Architectural Design +
Analysis Design Implementation

e Dispersion (no toolchain, information loss)

e Declay of Architecture, Rules vilotated,
(over project time, various reaons...)

e Deviation Comparison

| |
Platform A m Platform /A - I

Independent Specific generate | Code
Model Model |
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Consistency-Analysis

«System SHOULD be: maintainable, easy to understand, extensible, independent

Requirements

Existing Code | *SystemIS: ... ©
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Consistency-Analysis: Things become VISIBLE

e Results aggregated the right way: (e.g. Subsystem level)

Soll : Ist
\ /N
\3& !/F "
/,,,.Jv
7 7
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How to cope with violations...

e |dentify violations
e Where
e Quantity, Quality
e Heaviness, Impact
e Handling violations
e Fix possible ? (effort, costs, time)
e \irtual refactorings, Simulations
e List with modifications
e Programmer implements fixes
e Sometime, “autofix” lint ?... ©
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Rating of Architecture

e NO Rating of external Requirements (Fullfillment)

e Internal Quality (is the focus)
e Cycles
e Coupling
e Stability
e Anti-Patterns, Bad Smells
e Target:
e Analyze Problem (and fix) (during project)
e Compare _different_ Architecture solutions ?

Bernhard Merkle Linting Software-Architectures ACCU 2007 page:15



Rating of Architecture: e.g. Cycles

e Handling of Subsystems becomes difficult...

1
«Subsystems
JHelp
— \\
— «SUbsystems
— «SUbsystems Updatel <
all
«Subsysterns [f- T il \
PDE ¢ |
J0I L""‘Q subsystem «Subsystems — —
- _ —«subsysters 0 — asubsystems «Sub sy sterms
—=5|Compare «Subsystems Ant Apache_lucene
i’ JFace
Eelﬁsjrstemx csubsystems e
Search : ’
2 sLbsystems Core
«Subsystems 2l
Tomeat |
«Subsystems
Debug
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Rating of Architecture: e.g. Coupling

e DIP (Dependency Inversion Principle), R. Martin

Packg. E Packq. F
IE ““““““““ i .IE
before
Packq. E Packa. F after
Class X Interface IX oo Class Y
— _* <
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Rating of Architecture: e.g. AntiPatterns

e Dependent BaseClass A X
e Type: Design Problem

e Problem: one of more Methods shall implement
different behavior, depending on the type, passed in

e Context: make “extensible” systems, frameworks
e Forces: Programming languages offer, instanceof/typeid funcs.

e Antipattern: Methods of the baseclass, depend on derived classes, e.g.
accessing their members, doing switch/case depending on type
Information
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Rating of Architecture: e.g. How to find AntiPatterns

e Dependent Baseclass: 1,5/1000 in Eclipse 2.1, 16/1000 in JDK 1.4.0
e Multiple Interface Inheritance 4/1000 in Eclipse 2.1, 18/1000 in JDK 1.4.0

Measurement Values | Filter | Metrics | Quality Madel |

IOutIiers | INot Filtered _~ | pisplayed [23 Total [305
Select MetricModel(s). .. : D Class FPackage 7 Walue
Measures =1 =t
R ~1 |cL|Buffer org.git.sp. jedit 17
— |cL|iThis bsh 34
[T CL |Parser bish [EX]
ClassAtkribubeMotUsed - CL [{Edit org.gjk.sp. jedit 79
ClassAttributes L |[TextareaPainter org.gjt.sp. jedit.textarea 47
ClassChars CL [Inkerpreter bsh 45
ClassExcessiveMethodCrverloading oL View arg.git.sp. jedit 42
ClassInboundRefClass L |Namespace bish 38
ClassInboundlsageClass CL |Gutter org.gjt.sp. jedit.textarea 37
ClassMethods CL |GUILlties org.gjt. sp. jedit 35
ClassMethodsMoksed oL |MiscUkilities org.gjt.sp. jedit 35
ClassOutboundInhClass L |SearchandReplace org.gijk.sp.jedit. search 29
ClassOutboundRefClass CL |Primitive bish ]
ClassPrivatemMethod ot Used L |YFSErow=ear arg.git.sp. jedit. broveser 27
ClassPublicAtkributes CL |®miParser com.microstar, xml 27
ClassPublicMethodMoGet Set CL |RE griu.regexp 26
CLWFS org.gjt.sp.jedit.io 26
LS L |BshiClassManager bish 22
FileCommentBlocks CL |ASCII_IICodeESC_CharStream bsh 21
FileCommentLines L |FoldvisibiliyManager org.gjt.sp. jedit.textarea 21
FileCommentedOutCodeLlines CL |Macros org.gjt.sp, jedit 21
FileHack, CL [COffsetManager org.gjt.sp. jedit.buffer 21
FileInstanceOF
FileJavaDocComments
FileLoC - |
Filter Management
[ apply to Al Metrics
[~ Make Filter Persistent
Mekric Description
Add Id Filker... ClassPublicMethods: This metric counts for s class the -
Aadd Mame Filker. .. nurkoer of public methods. Declared methods (e.g. in j
Containing Regular Expression: interfaces (JAVA] or abstract classes (JAVAL/C++))1 and
defined methods are considered. Inherited methods are not
considered. Non-overridden default constructors are not ;I
DE Filled: I2006—D‘3—25 09:34:51 Quality Model: IJA\-‘A—QuaIityModel.xml Calculated: IZDDIS—D‘B—ZS 09:35:36
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Rating of Architecture: e.g. How to find AntiPatterns

e JDK 1.5:... 1315 classes in 229 packages all depend on each other !!!
e classes.zip, rt.jar (BIG BALL OF MUD ? ;-)
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Discover a Architecture (Erosion, prog. understand)

e Visualisation of _existing_ Architecture (Layout !)

e Architecture often implicit
e Undocumented
e new staff in project,
e Quick Overview of external software

e Erosion and Analysis
e Discover central abstractions/key concepts, e.g. Worker-classes
e Typical Usage of certain artefacts, Patterns

e Navigation
e Used from, Using others,...

e Library dependency ?
e High-Level Cross Referencer
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Discover a Architecture: Questions

e IS there a Software Architecture ?
e Implicit, explicit
e Conformance with rules
e \Which Architecture Artefacts are there ?

e Interfaces, Packages, Components, Subsystems, Layers
e Layer-Architecture, Graph-Architecture,...

e Any Violiations of the Reference/Target-Architecture ?
e Cycles between xyz...

e Interface violations between subsystems
e Bypassing Interfaces
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Discover a Architecture: Level of Abstraction

e Topologic sorted layout, only Call-Relationships

Using... Used by...
[
#subsystems | | |
Sk .orm  Te— #subsystem:s
—— | asubsystems e DSy I I
\{{su_bsystem}} %SF_transaction Sk ndi ) P —
SE jdbc
I Sk dao
#subsystems
SEoweebmye
I #subsystems
[ SF.ui s «subsystems  [T—
«subsystem» o systerns SF.beans «subsystern»
Sk web LesiE Sk .core
— —
| — ;SFU bs;;,_rdstet_m * #suUbSystems
«subsystem:s MEICIEHOT / “|SF util
SF ejb
, //
#subsystems
[ Sk oaop
#subsystems
=SF remoting
*Business Modules «Utility Modules, Infrastruc
Public, exported Methods *Private, internal Methods
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e Arch. sorted
uUsing...

« 5Ly stems
SF .gh

1

« 5Ly stems
SF remoting

«sub sy gems

1

SF.dao

1

«5UhEy sterms

«5UhEy sterms
SF transaction

ayout, only Call-Relationships

Used by...

Discover vs.Model a Architecture: Variance comparison

v SISy stems
SF.aop
2sUb sy stams zsUbgystems g?bwstem»
SF ndi SF.jdbc .core
5Ly stems
«suba‘yatem»_ _— «flbaystems
brey st
vt SF.uti
saubayvstems
subsy stems -
SF walidation I'l.fiulaticlns of Architecture Model 'Overview' <@ | 3 |
¥ Z I LI Filker | Remove Filber |
subsy stems ] subR.efing ) subRefed errorkind
SF .context 51U |5F.jdbc S LIP'WARD 5
. . . =W |5F.remoting U LUPWARD 2
*You SEE the architectural violoations | |50/ rencting UPWARD |2
50U |SF. kransaction A1) UP'WARD 24
]
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Discover a Architecture: Level of Abstraction

e Topologic sorted layout, only Inheritance-Relationships

Sub-Classes... Base-Classes...

Homest | = e ; 1 JFace Core

*E.g from Core:
IWorkspaceRunnable 102x

*You SEE important Base-Classes.... |Adaptable 100x
IPlatformObject 50x
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Measure real facts (e.g. Metrics)

e Metrics are _indicators_ for
e Quality, Understandability, Maintenance, Error Probability,...
e Hard facts, measured numbers

e Examples
e LOC (lines of code)
e Cyclomatic complexity
e ACD (average component dependency)
e Metrics of Robert C. Martin ( abstractness, instability etc.)
e Inheritance depth, overridden/implemented methods,...
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Measure real facts (e.g. Metrics)

e Controlled Quantities
e LOC, #of pakets, files, classes, methods
e Simple counting of certain artefacts
e Set a threshold
e |dentify and handle outliers

e Discover candidates which are
e Sources for bugs, complex, hard to maintain
e Performance problems
e Duplicates
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Monitoring changes, trends (QA)

e Level Subsystem, Package, File, Class, Operation etc.
e New artefacts

e New dependencies

e New Architecture violations

e Early, betimes correction of viloations

e Monitoring
e Trendreports
e “outsouring” projects
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Tools for Architecture-Analysis

e Features:
e Static Analysis = Actual state of Arch
e Description of Arch Rules = List of violations, deviations

e Show Dependencies (granularity, number, graph)
e Simulation of Refactoring, Worklist

e Metrics

e Trendanalysis

e |DE-Integration
e Web-Report
e Automation, cmd-line
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Tools for Architecture-Analysis

e Products:
e Sotograph: www.software-tomography.de
e Bauhaus: WWW.axIvion.com
e SonarJ: www.hello2morrow.de
e Structurel0l: www.headwaysoftware.com
o Lattix: www.lattix.com

e Klocwork K7:  www.klocwork.com

e XRadar (opensource): www.xradar.org

e Others: CodeCrawler, SeeSoft, ResourceStandardMetrics
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Basic Approaches

e Basic approaches

e Your makesystem...
.
® makEd epend y Jde :)end Inclusion and Exclusion Patterns

[x

Add or remove inclusion and exclusion patterns to source Folder
e RE code into UML model

Inclusion patterns:

e Eclipse (Java Build Path)

& Add Exclusion Pattern X Edusion patterns:

fdd

add Multiple. ..

Remaove

L8t

Enter a pattern for excluding files from the source Folder, Allowed wildzards are #,
T and ¥, Examples: ‘javafutilfa® java’, Savalubil)', #* Test*,

Exclusion pattern (Path relative to 'CodeGen (g)fsrc’):

f| Brawse. .. |

(7) (] 4 I Cancel |

Add Multiple. ..

Edit...

Remove

[
e

(7) Finish

Cancel |
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Sotograph: Overview

e e VERY powerfull
= e Infos via Table + Graph

e Cool layout algorithms
e Known since 2003 (NG"SNIFF++"

e Mysqgl DB, open schema

- Fitatins of rekectss Modd Gvervie _a| »| e Fat GUI Client, Web Report
--t:ﬁ;:’.;?:]:‘_._ fon =] Frer || Removeriter | .
S oo . yEyr - . subRefed UP;r;DRrI!:ind 5 count ) About 200+ Met”CS
e e Arbitrary User queries
e Trend Analysis
2 e Virtual Refactoring
j D :.pplilr.:atiunhnd Plugin gpplil:aliun AndPlugin
ar™ EZE'L;T.L g:::f e e Java, C++, C#, source parser
L nlities nhities . .
= | ApplicationUtils ApplicationUtils o nghtwelght SotoArch 2007
=[] BasicUtils Basicltils

Bernhard Merkle
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Sotograph

Ecliase, Developer Studio, ETEr T (o
ItraEdit, Emacs,... Tous Tats

P P ;l_l

[ ] -] v |

Y Y spprmami | seboave  |py
y Cenits in¥ T30 L)

Architecture
Code Parser % . Sofs

Java Source Query —>

Parser %

EJB Repository
Analyzer = Fill Interface — Scope
C++
Parser ﬂ

Graph — Tl
Pacrger f Metrics
CodeChecker . Scope
Plugin Interface

PMD> DupliScope
Checkstyle

PCLint

IDE Plugin
Java Byte nterface

Tabdo Wi .11

Xref-

. Scope
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Sotograph: Source and Architecture

Strict layering Product 1 Product 2
violated [aptional E

architecture_en
TETETENCe.

always illegal

Iegal references; }
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Sotograph: Structure and Relationships

X i :
i‘:-duyar:-:
e T Web

archlayers

nslbEyElams
5F web

U Bl “ﬂ'ﬂh
SF wabmva

[ s
<<layers>> clayer > <<layers>
Contex \Orm

mEIDSYslEme
SFEom

<<layers>
Dao

N
r.-r.Jﬂye-n-.a-|
Core
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Sotograph: Structure and Relationships

e Depenencies: Informations...

]
javadraw
ﬁlﬁj\é standard
1
nathing
k. 1

application framewark util
- - :
e figur —

85 1
applet
asubsysterns

—1[ |G EM management
na

@, util -= I, EM.management. - 10 References

8 Tvpe Accesses

2 Calls

G, EM. management -= IG,ukl - 373 References
221 Tvpe Accesses
6 Writes
4 Reads

147 Calls

wsubsystems

terms IG.EN kernel asubsysterms —s
ublishing p==>" |G util .
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Sotograph: Check Arch. Conformance and Quality

e Arch. violations

|
«subEysiams
SF. ajb

1
«subsysiams
SF.jndi

[
=

_‘.:b_}—l_
I.‘ SUbsystems | ——«subsysiams |
aF metadata |SF.ms

-ﬁ':.nf\-ﬁ'.l-fn.l
8F, ramating

«SLUDsy=iams

A —-]—-- - = =
l=subsyslams |
(5F webmue
[=gubsysiams |
¥ aSFcache

R | i
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Sotograph: Monitoring Changes

e of Architecture, Quality, Structure

}r’hh‘tl:ﬁs- of architecture Model 'COverview! for v1 = spring20041212 113 and v = spring20050131_114 3 I =+ |
] =] Eimee | Rerme Rl |
| | subRefing [ | subRefad [ errorkind 1 ¥l [ V2 | oiff I charges [
151 SF frarsaction |5U|SF. jndi IUPWIARD 110 |10 0 ]
! '«'r ‘h".:l'rEElEtD"l |51 SF 200 urwmn_ 57 EO 3 | X
SF, rn:-m:u[ﬂg SF.EnrmsC UPWAaRD 3 = 0
SF.remating |5U|SF.wab UPWARD 4 4 0
"F =i SUSF.wWeh LFvaRD 25 Fom] O
=UIGF
IEF - - = i bl s
- =F | diffversion s |
SF
J5F e 1T 215 ATk ey sk SO T E‘ﬂll—un |
“e-u | Tr s achonoecar ety ' T msheri
rabl by BT EET B TR Y ._
% sbeyshama 1 ¥ — '
SF ol | L _d__..-"".._l_._._.| H'.;: ' . s e [
o Jasses e S s = ¢ Classes ;
l:-:-'.iumre- = i T T S T T Ty . M,:mhmm — ,;,,“,ET \"_r_'
T .::Hp-ﬁ:-.-rmrnmﬁﬂm.- ._;!j:,_nm-wT-JJm g .,"‘ SFmetedate :r'ﬂ:h'rl
ey oniew LAk it \'-.,__‘\ \ > =
; ' W= - _‘ -.1|:h.'|'.ri'|=-.n.wt'r!'n.lf-- h— -_....--.. "h,.'._ - ;:-E:.-'r- :
—'--.: L T ————— 1""““*“---.1\ Classes it
. - "-"--- ‘su"n:nl.:-:m:rFacu:r-raj Lot
- 3
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Axivion Bauhaus Suite

Axivion Bauhaus Suite Scripting Add-On

User Interface User I nterface Skripting

Accessto the Analyses Results (Interactive Advanced Access, e.g. for
GUI and Reporting) automated HTML-Reports

Analysis Fact Base Coarse Grained Scripting
Architecture (Graphbased) additional individual analysis facilities
Visualization .
metrics, stylechecks

Architecture 0 _
Validation embedding into environment

Resour ce Flow .
Interface Analysis Graph

Cycles, Dominance
Metrics, Stylechecks
Clone Detection

Attributed Fine Grained Scripting

§Eé;?f;e i e indivi d_ual stylechecks and metrics on the
syntactic level

Source Code »  External Information Sources,
C, C++, Java, Ada, VB, Cobol Application, Reports etc.
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Axivion Bauhaus Suite

LT T

™ Lt
A - s |
. - wain |
. = L u
' - . !
-
awr | =gl L
el R £y
[ A Ko =
AF 1 AT
- L B |
1 " bt = i
L =

I

| af
e 0] Bl m| @]

Architectural Validation

e
if= BB Ca[W&|

Metric Analysis

|

Axivion 7 T\
Bauhaus
Suite

AW

e imimai

]

Interface Analysis

)

Cw [HA]E= ~0 @ 2

Dead Code

L] L]

Cycles & Dominance
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SonarJ: Overview

e:"':" i ﬂm :pr Browct B e | 3 workepee | 1 Soome | L detrkuimssanch | 1 Sapendincs | 6% Cyuies | ‘ Java Centrlc

i Cormain Evarpie [grcliteSor e-template | - Bt frr ki sabrmrbag-ac oo g Rk o i domii-eargse oiets 11 ol

R Do Bt [riteloctunt 8| | g [ttt g teopiars Cemrproe |

H= Smeisiss mmiomiseni=—is==|| o Infos via Tables
= EEs | e No graphs
= g e Known since 2005
k : e “In memory DB’
P—— : e Good Eclipse-Pluging
§E .. e Lightweight approach
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SonarJ: Architecture-MetaModel

e Architecture-MetaModel:

Y Syst
[ vour e ] ﬁlatural subsystems

—» —> —»

e

User Interface

m  —
" 5 -
Business Logi . S 2
usiness Logic = 2 2
O >
| O O
v

Data Access

Common y/

U

A\A4

* Step 1. Cut horizontally into Layers
» Step 2: Cut vertically into vertical slices by functional aspects
 Step 3: Defines the rules of engagement
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SonarJ: Architecture-MetaModel

e Meta model: layers, vertical slices and subsystems
e Each subsystem belongs to exactly one layer
e A subsystem also might belong to a vertical slice

e The association between vertical slices and subsystems is
typically implemented by a naming convention

e \ertical slices do not have to be present on every layer

e Technical subsystems typically are not associated with any
vertical slice

e Technical systems often do not have vertical slices at all
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SonarJ

Project architecture  Workspace Help

Froject: | Project Architecture ]Werkspace | Seurce] atiribute search ] Dependencies] C\,rcles]
Al L] 2] | - architechure-termplats

-z crm-domain-example [architecture-ternplate]

=Ml comrion Path: |C:fPrejects[crm-demain-e}{ampIefhuildicrm-demain-example-step-lD.}{mI
Il contact Narme: | architecture-template
# Il customer o
+- 1| distribution-partrer Description; |
+- Il user
1= controlier General settings | Exclusions | Layers ] wertical slices  Subsystems lAseignment report (0 Warning(s)) ] Exclusion report (D Warning(s))i
4= data Select 3 subsystern or named subsystem interface Dependencies of subsystem 'external: reflection’
+-= domain -1l camman " outgoing * incoming
+ & external - Il comtact o :
+ = foundation =l customer =8 =2 [_archltchJre—tempIate]
+ = support w1l distribution-partner = = S agen e o)
o 1 user L [#]#4 external: ireflection <- controller: :comman
0= cartroller - [¥)## external: reflection <- controller: :contact
+. = data 0o _.ﬂ external;reflection <- controller; :customer
5= domain - [#]#8 external: reflection <- controller : distr bution-partne:
ol s Eshron HOG Ji;-j external: reflection <- controller: user
+-44 dornain: :contact - []= external <- data
bl domain: clstamer - [0 external;reflection <- data::comman
84 domain: distribution-parter - [0 external: reflection <- data::contact
+.- 84 damain: user 03 D}_E external:reflection =- data::customer
5= autarpal [0 external:reflection <- data: :distribution-partner
-l exterhal e e - ~[J# external:wreflection <- data: user
+ &4 external::logdj =-[[= external <- domain
44 external:reflection - [#]# external; reflection <- domain: :common
454 external:isecurity |:|—_,T;|5 external:reflection <- damain: :contact
488 evternal test - ~[O# external:reflection <- domain::customer
T = foundation - [OE external:reflection <- domain: distribution-partner
crin-domain-example [architecture-template] 4 = support i Di"‘j external: rreflection <- domain;: user

= [J= external <- external
- [0 external:reflection <- external::comman
- [J# external:reflection <- external::logdj
O external: reflection <- external::security
- [0 external:reflection <- extarnal::test
=-[J= external <- foundation
i DE external:reflaction <- foundation: :common
Pod D}_E external:reflection <- foundation: integration
=-[J= external <- support
] external: reflection <- suppart: :server-startup

Ready




Structurel101: Overview

e Java (C++, Ada planned)
B e Infos via DSM + Graphs
e Y e Known since 2005
e I e e Repository/DB server

= | [ N\ e Fat-Client, Web

= — e Lightweight approach

>
s 4 . bl
iy
g By =sh
- . Ve
— 75 4 '3
R - = = -
o e e -— ]
e — > v
T [ F] i g (0]
Vgl e . - =
s i Tt =
P (ke M P -
o . L B e
e - oy s w trephy i
B g g s
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Structurel0l

e Structurel01 Architecture

Structure 10 Client™
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Web Application
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Structurel01: Architecture Visualization

e Dependency Analyse

(78 ank
e, 5
o - 8 =ip
||-|:||-r||:||-r|| bre ;|l||I_||' arg. -_-|F|E|1j‘1|'- tumls-,ﬂnt 'I: .'1_3_; | apache. J.
= (@ org.apache.tools. ant = {# org.apache todls.zip
=) (3 taskdefs #- @ ZipEntry
@ 8 taskdefs = @ ZipFile
e lfﬁ types © e @ <init=(File, String):void
= & types el @ close(void
= @ Zipscarner Eefratay = . o @ getEntries():Enumeration
@ scanmel ) void - oo @ getEntry(String):ZipEntry
Lo i getInpubStreani ZipEntey 3 I
(R G ZipZukpukStream
1 <_

Dependency I:nr'eah:::n.'lt:'_dr_ij_.-.__'_ -
(% org.apache.tools. ank ¥ Ilsage B8 org.apache.tools.zip
% .ant.kaskdefs.Ear.initZipoutputStream has param @3 zip, ZipOukputStream A
» .ant.taskdefs.Ear.zipFile has param (& .zip. ZipOukpukStream ,
& .ant.taskdefs,Expand. expandFile calls @ .zZip. ZipFile. getEntries
& ant.taskdefs, Expand. expandFile calls @ zip ZipEntry . getMame

o ank.taskdefs . Frnand. exnandFils ralls. . 7in. FinFile.rlnse .ol
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Lattix: Overview

1 e Java, (C++ via BSC, doxygen)
=] Constants 2 V 1 VI 1 X
e “ DesirahleFilter 3
T i ExitException 4|1 .
2 [hmee— Infos via DSM
2 Tiain 6 o VI
= - NoBannerLogger 7
~¥mlLogger g - .
e e gl | No graphics (or weak
- DefaultLogger 10 || 1 vl . I W
¢ DemuxOutputStre.. 11 1
- BuildLogger 121 ! 1 .
- ProjectHelper 13 ||8 ! : ] : :
i T e Known since 2004
- InfrospectionHelper 156 || 1 filit
- BuildListener 16 || 1 1 it 1 I 1 1
- BuildEvent 17 || 1 b e el Ll 1 1 (11 b))
" Taskadapter 18 Al f ® n memor
i Target 19 ||z H I 1 f| 4 1 i i i
- TaskContainer 20 |2 1)1 1
- Task 21 | |ao 1 1 (H Cill Bl 1 1 1 . .
- RuntimeCaonfigura... 22 B 1 £ L ht e ht a roaCh
-ProjectCompanent 23 ||+ I R T E 1 1 3 . Ig W I
- Project 24 ||« 1 | 1 ] e AN 1 1 e B MR 101
- DirectoryScanner 25 (@ B 4 .
L BuildException 26 | a5 1 (0N E o BRI 1] o [ TR 2 156 Fat Cl ent
- ., (=
3 . d (0 il 0 . 1 | HE . I
4 O
Froot ‘_‘ |M ‘u |4>- |U.| |m | h |ij-Dl’mEI'[IDn — - . .
| Name: org.apachetools.ant ~ Trend a Cmd | ne
[=]-|[+]- anttaskdefs 1] . | Subsystem Count: 4 B . VI I
e = - L Y 1)
a = E 2 ]34 . |4 |34 | 8 - y
] [+ listener 3 i Usage | Rules | Fies | violations | Classification | wWork List | Metrics + Own report
W F:
[x] H .
| g ; types d k22| 7 ) 1 @ Source Rule Target Exception .
— - —1 &l |
2 mu 5|23l 2 1 § Froot Can-Use :$r0c|t o ;
o = - o |Froot Can-Use javat [ia]
[+]--util ] A § Froot Can-lUze jatvan t Mo
_g Froot Can-Use arg.xml sax. o
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g froot Can-Use org.apache regexp ** Mo
= | Froct Can-Use org.apache.ara®  [Na o]
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Lattix;: DSM Principle

o Artefacts (e.g. Subsystems, Packages, Types, etc.) are displayed
In Matrix

e Colums show “using-" relations
e Rows show “Is used from-" relations

o Artefacts can be
e Grouped in Subsystems, Layers
e Arranged hierarchically

e Architecture State can be read via Matrix

e Partitioning algorithms can identifiy highly coupled artefacts
e Rules for allowed/forbidden Relationsships
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Lattix; DSM Examples

e Example Architectures, for direct reading from Matrix

$r|:ll:lt = (%] Lad F= ©n
[=I-|[]- application 1 .

% +]- model 2|[s7] .

e '"I.',IUI'I'IEIiI'I 3|17 |28

= [

2 |[+]- framework 4||75 |53 42| .

A= util 5 ||10[13 |16 |13
[=1-{[+I- application 1

% [+~ madel 2 137 | .

= |- domain 3 og | |

ay

3 [+ framework 4 121 .

S 5 13 .
$root clololals
=]z applicatioy 1 1
g [+ model 2 |37 | - 1
w [+ domain 3|17 |26 .

Y] -

3 [+ framework 4l7s5 5340 .
) util 5 ([11] 13|16 |13
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Lattix: Rules and Partitionierung

b |
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3 inSight Architect

Mo Edb View Seach Took Sopis Meb
BevEL t++ @R

DRECTORY phugins PGl

& Fll System Model (Read-0nly)
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Klocwork: K7 Overview

e Static Analysis Tool with
Archtecture addon

e Inforce, Inspect
e Insight, Project Central

e Infos via Table + Graph, but
WEAK layout algorithms !

e NOT Out-of-the box, but can
be customized via tcl scripts

e Mysql DB
e Fat GUI Client, Web Report
e Java, C++
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Klocwork: K7 insight

2 inSight Archifect
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Klocwork: K7 insight
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Tool Comparison

e Target audience

_anguages

Handling

Process

DE Integration

nfrastructure

_ightweight, Powerfull, Compliacated
~eatures (that you (will) need)
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e Today's IDEs/ mechanisms are not suited for architectural analysis
—> Use a “lint4Architecture” (no official, my term)

e Tool support is a necessary
—> Architecture monitoring (possible with a small weekly time investment)

e Management...can be convinced if existing problems become visible
—> pays off very fast (e.g. one week jdepend analysis vs. Sotograph refactoring done)

e Rules can/will be violated
—>There is always a “good” reason for that

e Rule can be checked
—> Tool support can automate the process
—> If you have continous build system, start emploing a “lint4Architecture” now !!!
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Informations

e Wikipedia

e http://en.wikipedia.org/wiki/Software visualization

e http://en.wikipedia.org/wiki/List of tools for static code analysis

e Books:

e Refactoring in Large Software Projects

e Patterns

e AntiPatterns

e Metrics
e Architecture

LE'WI LEY 1":‘ igred Meyisy PRACTICAL RELIABLE
Refactorin

in Large
Software Projects

Performing
complex

restructurings .«
successfully

Stefan Roock
Martin Lippert

Translated by Betting von Sieckfleth
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