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Introduction / Overview

Levels of Static Analysis
— Code, Design, Architectural




Levels of Static Analysis:

Micro-Level
— Code

Macro-Level
— Class-Design, API-Design
— by reference, Exception-Handling, equals/hashCode/op=

Architecture-Level:
— Layers, Subsystems, Compoments, Interfaces
— Coupling, Dependency, etc...

Bernhard Merkle ,Stop the Software Architecture Erosion
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Micro-Level: MISRA-C 2004

#define MAX(a, b) ( ((a) = (b)) ? (&) : (b) )
% G B
z = MAX( i4+, J );

= b[i] + 1i++;

MISRA-C: 2004

Guidelines
for the use
of the

/J\\\\\

Bernhard Merkle Stop the Software Architecture Erosion

¥ = func( i++, 1 );




Macro-Level: Design+Coding Guidelines

ffective C#

50 Specific Ways to Improve Your C#

10¥d ATTSIM-NOSIAAY

Joshia Bloch -
C++ Coding Standards

E rf[\ ct i“" El J ﬂ ‘-’ﬂ f 101 Rules, Guidelines, and Best Practices

Secomd Fdition

Herb Sutter
Andrei Alexandrescu

C++ In-Depth Series « Bjarne Stroustrup

Bernhard Merkle ,Stop the Software Architecture Erosion
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Samples for Effective Rules

C++
— Preferconst andi nl i ne to#defi ne
— Use same form in corresponding uses of new and delete
— Declare cctor and assignment op for classes with dyn memory
— Strive for class interfaces that a minimal and complete
— Choose carefully betw. fuction overloading / parameter default

Java

Eliminate obsolete object references
Always override hashCode when you override equal s

Minimize mutability

Favor composistion over inheritance

Do not use raw types in new code

Bernhard Merkle ,Stop the Software Architecture Erosion
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Tool Example Java: findbugs

unnamed projes =] 3]

Datei  Ansicht  Einstellungen  Hilfe

Nach Fehlertyp

©- 3 Eq: Covariant equals( (1)
©- 3 HE: Equal objects must have egual hashcodes (4)
©- 3 I52: Incansistent synchronization ¢15)
© 3 LI: Unsynchronized Lazy Initialization (1)
©- 3 MF: Masked Field (7}
o M WS Mutable static field (70)
© M M Naked notify in method (3)
©- 3 NP Null pointer dersference (1)
©- 3 RC: Suspicious reference comparison (1)
©- 3 SBSC: Sting concatenation in loop using + operatar (10)
©- 3 SIC: Inner class could be made static (23)
©- 3 Se: Incarrect definition of Serializable class {12)
©- 3 SnVl: Serializable class with no Yersion ID (35)
4

PN RN decl

Field should be package protected

A rmatable slatic field could be changed by malicious code or by accident. The field could be made package protected to avoid this
wulnerahility.

VERSIT

FindBugs - hitp:findbugs sourceforge.net’

Page: 12

Erosion

Software, Architecture, Erosion




Software-Architecture: Definitions
IEEE 1471-2000:

The fundamental organization of a system,

embodied in its components,
their relationship to each other and the environment,
and the principles governing its design and evolution.

Kruchten: captured in
— Software Architecture Document
— Software Design Guidelines

Bernhard Merkle ,Stop the Software Architecture Erosion “
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Erosion always happens

ypesbecome products
V ‘ounds

of inderstanding “should architecture”




Architectural Erosion

“Sometimes the developers manage to
maintain this purity of design through the
initial'development and into the first release.

There is/%; a plan




X-raying Software...

Is there a architecture ?
Is there a erosion ?

Do AA-Tool work well ?

ould be package protected

i g e et

B NALAND

Do codelevel lints care abou@hitecture ?

-

Findbugs: the first years

i findbugs #m
T e -
‘W V¥ g Y
e visicel b ! #
RCI 3 e
4w -~ 2
& graph sl B visitclass
2

0.7.2 0.8.6
(03/2004)

Thaow e
2 findbugs

(10/2004)

B config i plan
| -~ i

LT |
\\‘85 *._\\13 G
y i

##ba

[
[T

ETR R
' 1 graph
i+ 7
| .

tyow ¥
1 annotations
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Findbugs: the first years

B config
20

v
2 findbugs

B _da
&
B visitclass

-
i uml

2

Y I
1 annotations

0.8.6
(10/2004)

a

B

3

. 1 grap!

lan

g
E

[

/,’
i
g <=
]

&
£

P

4 3
H# annatation:

0.8.7

(05/2005)

v o
# findbugs

y
i visitclass
|

ol 7 anttask.

A ¥
8 i

i
2
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Findbugs 0.8.7: Architectural Analysis

®
El

|
Ben

B props
oo

Ty
¥

e

; 3
H

1 i
i
'
v Y
b4 Bl

& :
®
P
2%
S

L v &
H# annotations

0g Messages - http:

dbugs.googlecode.com/svn

=10l x|

Fram: Im.nj 2005 J Tae |m.n5 2005 j Messages, authors and paths
Revision | Actions | Author | Date [ Message

6 & daveho 22120133, Sonntag, 6, Marz 2005 Elininated some inadvertont sUtoboxing.
s @ daveho  22:11:19, Sonntag, 6. Méra 2005 Added getUserPreferencesFiled). Modified to use [0 writeF
74 g daweho  22:10:25, Sonntag, 6. Marz 2005 Initial checkin
713 @ deveho  21142:3L, Sonntag, 6. Mrz 2005 Fixed copying of Findbugs.jer and beel.jar.
iz @ daveho  21:37:12, Sonntag, 6. Méra 2005 akigg o that DetectorFactary na longet
L daveho  21:33:02, Senntag, 6. Mérz 2005
3710 &) daveho  2Li3Li16, Sonntag, 6. Mérz 2005 Detectors are nalonger spabledjdisabled by sekting an ena
3709 & daveho  2Li14:05, Sonntag, 6. Mérz 2005 o= v serialVersionlilD
708 ) daveho  21:13:07, Sonnkag, 6. Méra 2005 Added serialVersionID -
3707 ) daveho  21:10:09, Sonntag, 6. Marz 2005 add serialversionID
3706 &) daveho 194555, Sonntag, 6. Mrz 2005

Modified clone(} to call super.clone(), and to use generic ty| ™
v

field in the DetectarFactary.
records which detectors are enabled/disabled.

Detectors are no longer enabled/disabled by setting an enablad
Instead, an instance of UserPreferences

Action | Path [ Copy from path_| Revision |
Modied i i torFactory java
Medified _jtrunk/findbugsisrefisvalzdulundics findbugs/DetectorFactory Caliection

Moded dbgs{config/ProjectFi
Modified findbugs/config ava
Modfied I

Modified fiqureDetectorsDial
Modified " Jjava

Showing 438 revision(s}, from revision 3647 ta revision 4084 - 1 revision(s) selected,
7 Hide unrelated changed paths

™ Stop on copy/rename
T~ Include merged revisians

Show &l

Bext 100 R

efresh

Shatistics
Help.

o

:

Bernhard Merkle ,Stop the Software Architecture Erosion
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Tangle increase...

 plan

B workflow i
i ant .

2] xnf\ 4 2] vi:;tclass Ea graph ; ; ;
yod e i i s
B annotations L ' 2= '
! v 4 i
: =] i 3
s : ) L
C e
0.8.8 1.0.0
(O 5/2 005 ) Berrﬁ@&,{(lz,@@éaoﬁware Architecture Erosion “
age: 22
.
Tangle increase...
o m!  props m wiorkFlow

o, MR
£ wisitclass

5

4285

I
B graph

annotations

1.3.0

Bernhard Merkle ,,S(oot??@/@dc?icture Erosion “
age:




8

le...

Item #Parents

Scope: FJ roob

Level

-|Z Design level 3
2 Design level 2 28 0B%  TE%
2 Design level 1 3 7%

f# Leaf package a4

o
b
*

LS Clusters (5) Tang\es(lu)l

Tangle of &
angle of 3

[

v
annotations

Tangle of 3
Tangle of 3
Tangle of 2
Tangle of 2
Tanale of 2

L

Ll

He e e

1

1.3.8 (03/2009)
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Anti-Pattern: Findelkind (foundling)

Packagel
lass2
class class3
3 I
class1
I Package2 - __.-"'_
class4 classb -
®

class5

]

class7

Package3

classg

Bernhard Merkle ,Stop the Software Architecture Erosion “
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Modeling Subsystems:

findbugs20090416_121 @ localhost - findbugs_121 - Advanced Mode:

Extras

Help

=l x|

Sokoarc  Projects  Model Set Optiors
architecture |
Cycles Metrics
Original Code Madels

- LI/ Base {pckgs: Java packages)

avw >
Operations of Selected Made!

Description
o [Filter nodes (just hide) ...
+ |Create unrestricted subs. ..
+ |Create fh.findbugs' {unr...
o |Create 'util' (laver) bene. ..
o |Create 'io-ba' (layer) ben...
" |Create filker-classfile-co...
L
[
Ll
L
2

Create findbugs' (layer) ...
Create 'model’ (layeribe...
Create 'gui' {layer) bene...
Create 'top' (layer) bene...
Fix child order of 'f*

HEEHEBEBEEEEEEE

Pl
Restructured Code fs IDD ot Color Nodes

BT

=1 [Show A References

2w v g = =]

|_® |

=] il &lumﬂmedu {Madsling)

=l ]

SfEltop

= [0 tasm

= [ hbeel

& [T faml

© [ hprops

= [ faplan

11 [ faannotations

[ [ franttask
aE ] gui

=[] fomorkfiow
B mocle)

& ] famodel
2EE ] findbugs

[ [ b findbugs
BEE filterclassfle-contig

= [ foditer

= [ teonfg

1= [ fh.classfie
HEjo-ba

= [ foba

0 oo
G util

= [ fautil

I faxml

1 O fa.visitclass

= [ f.graph

B @ PACKAGES (Java packages)




Fixing Architectural Violations

B/
E[ T ]top
= & gui
E[T Imodel
[oIfindbugs
E [T Ifilter-classfile-config
B[O ]io-ba

(O] util
Diagram 1

@m E @ auz) & props 8 B asm btél_)ﬁ? plan

B gui p = s“ource\;’\evuer _’,A»""é-\t;«-:;l;ﬂuw

3 model
N —
4/(_)7'7_“53 fi;l‘mbug(s---“ P
£ filter = cla‘ssﬁle N B config
B it ’ B visitclass 1 graph B =mi

Description: Subsystem breakout for ‘edu.Lmd.cs findbugs”

erkle ,Stop the Software Architecture Erosion
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Fixing Architectural Violations

B/
E[ T ]top
= & gui
E[T Imodel
[oIfindbugs
E [T Ifilter-classfile-config
B[O ]io-ba
B0 util

2T/
B [™findbugs
E [ fb.findbugs
B O edu.umd.cs.findbugs
/A SystemProperties java
A TigerSubstitutes.java
B[ util
= Y fb.util
B O edu.umd.cs.findbugs.util
A MultiMap.java
A Util java

Jutil
- jfindbugs

represents 2 sdges from 2 Fles to 2 files
2 CALL

Layer violation:
Layer "futil must not access layer '{findbugs’

2 disallowed dependencies

Bernhard Merkle

,Stop the Software Architecture Erosion
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Fixing Architectural Violations

-0 x|
LI Filter Remave Filter I

fromkind fromFile tokind toFile referenceType

METHOD s METHOD

35 import edu.umd.cs.findbugs.annotations.CheckFOrNull; -
40

41 S

4z # Bauthor pugh

43 #/

44 public class Util

47 public static void runLoghtShutdown(Runnable r) {

48 if (LOGGING) Runtime.getRuntime ().addShutdownHook (new Threadir)):

45

50 i

51

52 public static int null3afeHasheode (BCheckForNull Object ol |

53 if (o null} return O;

54 return o.hashCode () :

55 ¥

58 public static <T> boolean nullSafeEquals (BCheckForMull T ol, @CheckForMull T o2)

57 if (01 == 02) return true; _ILI
4| | '

Bernhard Merkle ,Stop the Software Architecture Erosion
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Fixing Architectural Violations

B/
E[[Mtop
= model

E ™ findbugs
B ™ fo.fndbugs

B ™ eduumd.cs findougs
M\ AbstractBugReporter java
/\ Buglnstance java
M ByteC odeP atternDetedtor java / LD o
A\ ClassS creener java 2
A Detectorf actory java
£ Detectorf ateryCollection java
A FilterBugReporter java. {
A\ FindBugsjava |
4 FindBugs2 java |
A 118N java |
A\ InstnictionS cannerDiiver java
M JavaVersion java
£ L10N java
s MethadAnnotation java
I\ OpcodeStack java
£ PluginLoaderjava
A Project java
A\ ResourceTrackingDetector java
M SelfCallsjava
£\ SloppyBugComparator java
/A SortedBug Collection java
A SysemPropertiesjava

E1[™ filter-dassfile-config

E[M™io ha

EIE il

FIe|

ElLlLlEEEREEREEEE

E@DDDD

Bernhard Merkle ,Stop the Software Architecture Erosion
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Fixing Architectural Violations

A Sysem|
[T fiter-dassfle-config
5 [™jo-ba
B[ util

Bernhard Merkle ,Stop the Software Architecture Erosion
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Fixing Architectural Violations

=1k

Sotoarc Projects ModelSet Options Extras Help

trchitecture | Restructured Cade |4 = = "
e | ol » |Do Mat Calor Mades _I |Show All References J il ﬂ Undo/Reda (Modsling)
Original Code Models E
11 Base (pckgs: Java packages)
ool af ]| @| x|  ————] | S |

Cle 7}
A tap
B madel ——1m
a8
Mitricoscconim x

‘¥ou are attempting ko virtually restructure your package tree.

aw
Operations of Selected Madel This restructuring will be exscuted before the alrsady defined madeling operatians
Description end can,
| i L — therefore, change their resilts.
L M | |Filter nodes (just hide) ...
L M | [Create unrestricked subs. .. Proceed?
L M | [Create b findbugs' {un...
L M | [Create Ukl (laver) bene...
L M | |Create 'io-ba' (layer) ben... & Trstruction ScannerDriver java
L M | ./ |Create Fiker-classfile-co... A‘-Jwﬂ{:mnn,{wa
LM (Create Findbugs' (aver) ... A L10H java
] IC r— I'gl { yb) L MethodAnnetation java
o (Create ‘model (layer) be... A Opcadestash java
L M | [Create 'gui' {laver) bene... L PluginLoader java
L M | [Create top' (laver) bene... ﬁ :_rm!ﬂ_},i\fi .
2 S esourceTrackingDetector ava
L M | o |Fiz child arder of '/ A SeCalk java

£ SloppyBugCamparator java
£ SortedBugCallecion java

B fitter-classfile-config
HMio-ba
[=]E= [T}
& ™ fbutil
a

Bernhard Merkle ,Stop the Software Architecture Erosion
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Fixing Architectural Violations

2D/

ElTtop

EEEd gui

EE I madel

HEE findbugs

EET  filte - classfile-config

E[E io-ba

EEET util

E O fhoutil
2 O edu.umd csfindbugs.util

A\ Archive java
M ClassMame java
£% LaunchBrowser java
£ MapCache java
A MultiMap java
A Mulliterator java
/£ Strings java
£ TopologicalSortjava

A Utiljava

[ SystemProperties java
[ b xml
O fb.visitclass
&= [ fh.graph

Bernhard Merkle ,Stop the Software Architecture Erosion
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Tools for Architecture-Analysis

— Sotograph Sonar)
— Bauhaus Lattix
— Structurel01 Klocwork, Coverity

— http://code.google.com/p/architecturerules/

— ODASA, CodeCrawler, Codecity, SeeSoft, XRadar, XDepend,
SonarSource, Kalistick, Sqoring, ...

http://se-radio.net/
episode-115-architecture-analysis




Basic Approaches

Your makesystem...

makedepend, jdepend
Eclipse (Java Build Path)
0OSGI (Dependencies)

& Add Exclusion Pattern

x|

Enker a pattern for excluding files from the source Folder. Allowed wildcards are ™,

‘7 and "**, Examples: javalutilfa*.java', lavajutill!, "+ Test*,
Exclusion pattern (Path relative to ‘CodeGen (g)fsrc'):

l Browse...

& Inclusion and Exclusion Patterns

Inclusion and Exclusion Patterns

Ix

Add or remove inclusion and exclusion patterns to souree Folder

Inclusion patterns:

Add
Add Multiple. .

Edi,

Remove

Exclusion patterns:

Add
Add Multipl. .

EdE s

Remave

EELRRE LR

@) Einish Cancel

Basic Approaches

PDE Dependency Visualization

PiErver Log i Taths = | & Greph) Pugnn Dependonoss:

tw Plugg-dr Dy

wilysis: onguecipes, el econs

Saanch

1 Show Bl Warson Himbsn

incubation




Missing in basic approaches:

Architecture Analysis (Deviation)
Drill-Down + Aggregation
Displaying results

Monitoring changes, trends
Rating of Architecture

- Requirements for Architectural Analysis Tools

Architecture Analysis (deviation)

Requirements

(Architecture-

Should-
Architecture \

G-
Is- Ve
/ Architecture

/7 \

Existing Code

“Diff_”
Architecture

+Vliolations
*Conformance




Drill-Down + Aggregation:

Component = System = Package = Class = Src-Line

Package |
Package Directory.
Directory

Package /
Directory

Classile

Displaying results:
Graphical and/or numerical

3 loader 3 liskener
7
oieots ] & B
5 Filers = T
A g1
2 lnader
£ listener
3 dispatch
(2 Filcers
[ baskdefs 21
=
& (Etypes
s
2, {3 helper
@
. (2 utl 5
W e
B inpot £ ant z |52
4 input

\edsin f

9

Tangle of &
ek s
= g T T
= O = a

-
i &8 &%

w

57 28
2 27
88 2.

g | i
45 567 151 29
56 Zz... 919 283

20

[1n #71
ue Eﬂ

168 57

a5
204

Jndu Eﬂ




Monitoring changes, trends (QA)
[Filations of Architecture Mods! Gverview for v1 = spring20041212_113 and v2 = eprig20050131 114 D s

=] Fier R
Rl o etc,

=
v

UFVIRRD
UFJARD
LF4ARD
LIFWIARD

Lo Ee N P e T R S:E.

Rating of Architecture

NO Rating of external Requirements (Fullfillment)

Internal Quality:
— Cycles
— Coupling of Modules
— Stability of API
— Anti-Patterns, Bad Smells . PekgClasshlotused

0.03500

— Reuse/Extract system parts

Number of Metric values

Wetric valus ranges




Eclipse: Architectural Analysis

—JD

Eclipse Architecture

-~ — Eclipse SDK
s

/
! Workbench IDE

Java
Development
Tools
(IDT)

Plug-in
Development
Environment

(PDE)

- o o o o o o

Eclipse Platform

(

Workbench IDE UL

Waorkspace -Based
Diocument Editors

Workbench
Text Editor

Update

& IFace Text

Cutline and
Properties Views

Forms

Worldbench U
(Editors, Views, Perspectives)

Platform Runtime
{hased on OSGI}

Another
Application




Eclipse Architecture

BEEIPDE
EIEIPDE-API
ELEIPDE-UI
[IPDE-Build
BT 1PDE-Core
EE=1DT
BLE]JDT-Debug
EEE]JDT-UI
BE[E1DT-Core
EEIPLATFORM
B[E]Ant
B[ & |Compare and Debug and Search
4 Debug
€ Search
€ CVS and Team and Compare
B[& ]Update and Text and Help
£ Text
4 Update
© Help
B[S ]Workbench
BT Workspace and JFace
O JFace
O Jsch
B Workspace
BEEIRuntime and SWT
©, SWT
£, Runtime

Bernhard Merkle ,Stop uic unwais
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Eclipse Architecture

B[=]FDE
O POE-API
HEETIPDE-UI
[IPDE-Build
BIFIPDE-Care
BEE1UDT
E[E]J0T-Debug
BE]JDT-UI
BE1JDT-Care
BE[EIPLATFORM
BE]Ant
Compare and Debug and Search
@ Debug
@ Search
© CVS and Teamand Campare
BL&ElUpdate and Text and Help
£ Text
€ Update
€ Help
B[ ]Warkbench
BT IWarkspace and JFace
B JFace
E Jsch
B Warkspace
B IRuntime and SWT
. SWT
£ Runtime

Bernhard Merkle ,Stop the Software Architecture Erosion
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E3.4: Plattf:Ant > JDT:*

| ™ JDT-Debug
B [ org_eclipse_jdt_launching
l Y org_eclipse_jdt_debug_ui

= Iﬂ org_eclipse_jdt_ui
l | org_eclipse_ltk_core_refactoring

org_eclipse_ant_ui

Bernhard Merkle ,Stop the Software Architecture Erosion
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E3.4: Plattf:Ant - JDT:UI

Bernhard Merkle ,Stop the Software Architecture Erosion
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Plattform: CVS = Workb (internal)

EI[E]PLATFORM
& (5] Ant
=[] Compare and Debug and Search
[¥]Update and Text and Help
@ [0 lWorkbench
[ElWorkspace and JFace
& 1Runtime and SWT

Sl Y i

B[N PLATFORM
=M Compare and Debug and Search
& Debug
€ CVS and Team and Compare
= [ Workbench
B org_eclipse_ui_workbench

Bernhard Merkle ,Stop the Software Architecture Erosion
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Plattform: CVS 2 Workb (internal)

Sl Y| 4

E[MPLATFORM
E M Compare and Debug and Search
¢ Debug
@ CVS and Team and Compare /0
B b
Sty

B[N PLATFORM
B[ Compare and Debug and Search
=) @ CVS and Team and Compare
B[

=™ \Workbench
E ™ org_eclipse_ui_workbench

Bernhard Merkle ,Stop the Software Architecture Erosion
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Team-Ul2> Ul-workbench (internal)

https://bugs.eclipse.org/bugs/show_bug.cgi?id=90582
¥1) Bug 90582 — [EditorMgmt] {regression) openEditor does not throw PartInitException anymore - Mozil
File Edit Wiew History Bookmarks ScrapBock  Tools  Help

- e v o o1 [ T

.4cdt5'\eclipse-SDI

1032 public st:

1033 String J Bug 90582 — [EditorMgmt] {regressi... | -

1034 try | be to get this fixed for 3.57 T am willing to upgrade to P2 again based on
1035 IEd your feedback.

1036 A

1037 -» if

1038 Michael Valenta 2008-11-17 TOWS:21 EST Comment 46
1039

1040 ¥ 2. bug report frow customer] Since we did not
1041 if ™ efound in Jazz because it recuires the use of

104z " workbench 1RCEPT T If the internal editor fails to open on an IStorageInput,
1043 ¥ we need a fallback vhich zllows the default text editor to be opened. Perhaps
1044 TEY the ErrorEditorPart could Jjust hawve a button that provides the option to open
1045 4 cétc' the file in a text editor.

1046 if

1047

1048 } e Here's the hack CVS does to get around this problem:

1049 ]

1050 3 plugin: org.eclipse.team.ui

1051 3 @lass: org.eclipse.team.internal.ui.Ucils

1052 1 method:

public static IEditorPart openEditor (IWorkkenchPage page,
FileRevisionEditorInput editorInput) throws PartInitException {
String id = getEditorId(editorInput):
tEy {
IEditorPart part = page.openEditor (editorInpuc, id):

Bernhard Merkle ,Stop the Software Architecture Erosion
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Dependent BaseClass

— Type:

¢ Design Problem ya X
_ Problem' .'H {lransrlive}; =

¢ one of more Methods shall implement differel | 1 ‘|

behavior, depending on the type, passed in Jl, | """"""""""" ‘ ll

— Context:

* make “extensible” systems, frameworks Y e V4

Forces:
¢ Programming languages offer, instanceof/typeid funcs.

Antipattern:

¢ Methods of the baseclass, depend on derived classes, e.g. accessing
their members, doing switch/case depending on type information

Bernhard Merkle ,Stop the Software Architecture Erosion
Page: 56




AntiPatterns / Bad Smells:

Metrics/1000 Classes

Dependent Baseclass:
Multiple Interface Inher.

Abstractable Methods
Abstractable Attributes

Unused Classes
Unused Methods
Unused Attributes

Eclipse

1
4

80
45

50
950
30

JDK

16
18

60
170

150
2500
20




Discover Architecture:

Call-Relationships

Using... Used by...
I
«subsystem» —T T
SF.om — bl-t_ «subsystems «Eu_bsy_fstem» I
(subsystenm>» SF transaction SF.indi asubsystems
SF jdbc SF.dao
I
«subsystems v ‘
SF webrmve Ah\
b=~ 3] RN
«sUbsyster s S T
= «subsystems

<2 SF.ui —_—
< _~ —— =)
«subsystem» = & SF . beans &« SLbsystems

SF web COme = N = SF core

wsubsysterm» | g‘*_.—ﬁ.
I Y v— =“Slasubsystemns

«subsystems SF . validation

SF.util
SF ejb
|

«subsystems

[ SF.aop
«subsystems
SF remoting
«Business Modules «Utility Modules, Infrastructure
*Public, exported Methods *Private, internal Methods

Bernhard Merkle ,Stop the Software Architecture Erosion
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Pros/Cons Architecture, Analysis Tools

Wood/Trees !
Internal Structure !
Metrics !

Internal Quality !
Clones !

Multiple Languages
Monitoring Changes
Virtual Refactoring




Rating of Architecture

1315 classes in 229 packages all depend on each other !!!
classes.zip, rt.jar (BIG BALL OF ... ;-)
JDKAH~AHdecay

Bernhard Merkle ,Stop the Software Architecture Erosion
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Rating Eclipse Architecture

Erosion not really.dramatic, but happened/s

— large codebase,
structured in_plugins

=< 0SGI helpsa lot

— APiPolice, Guidelines
~tipecoming PDE tools

EE=PDE
EEEIPDEAPI
EEEIPDEUI

[IPDE-Build
EEEIPDE-Core

BE=100T

BEE]JDT-Debug

| ATFORM
B[E]Ant
a[&]Compare and Debug and Search
© Debug
© Search
© CVS and Team and Compare
B ]Update and Text and Help
@ © Text
© Update
© Help
aEEWorkbench
B[EWorkspace and JFace
B @ JFace
B Jsch
@ Workspace
BERuntime and SWT
B €, SWT

©.Runtime

Rating Eclipse Architecture:

— Violations
e Upper layess
s—|nternal access

— Small amountof
s-AntiPatterns

= Some amount of
o_CodeClones

- OSGLis not engugh

= People AND Tools !
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