Tutorial 6
Aspect-oriented programming

How to program an aspect?
Tool support in aspectd, AJDT
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Last lecture...

On Aspect-Orientation

» We explained the concepts of aspect-orientation:
a recent paradigm in Software Engineering

» We shown a case study of aspect-oriented
requirements engineering: (1) how to identify
early aspects along with goal-oriented
requirements analysis, (2) how the goal aspects
are associated with the code aspects ...

* What are code aspects?

Spring 2005 ECE450H1S Software Engineering Il

Today¥s

This tutorial will cover code aspects:
1. AOP examples

2. aspectJ syntax

3. Eclipse/AJDT toolset

4. Relation to the OpenOME

5. How to deploy of our phase B results %

Spring 2005 ECE450H1S Software Engineering Il

1. AspectJ

- It is one of the most mature aspect
compilers http://www.eclipse.org/aspecti

- It has convenient tool support through
Eclipse http://www.eclipse.org/ajdt
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1.1 Example: the Hello class 1.2 Enable the World aspect

@ Java - hello.java - Eclipse Platform 1ol

& Java - build.ajproperties - Eclipse Platform

=]
File Edit Sowce Refactor Mavigate Search Project Run Window Help File Edit MWavigate Search Project Bun Window Help
|| |G- |3 - 0-Q- |58 & | ® 5| [RSREE £ | &oava = [ |G |3 0-Q- |8 & | ® | - £ | &1ava =
[ Packsgs Explorer 52 Hisrarchy | = OO|[ [7) hetiougovs 52 (1) wortdsf | (52} build. ajprapertiss ‘ B[ E=outine 52 = [% Package Explorer 22 Herarchy| = O 1] hello java ‘ DL I B buicsipropartiss X B[ E=outine 52 =
Bs ~ public class hello . Allawse gowy 5% ~ | Build Configuration Al Buid Configuration
= & heloworld public static void wain(String[] args) { e = & helowerd sre.includes
= £ {defaul package) sayHello(); ——————| B} (default package) Included files
d import declarations &
[3] hella.java 3 e B-[1] helo.java Select the folders and flles te include in the build configuration:
] world.af public static veid sayHello{] | e i

(1] world.j

1 JRE System Library [j2sdk1.4.2]
;' ASPECTIRT_LIE - C:\eclipseipluginsior:

24 buid ajproperties

12 Tracing Example

Bl

i) IRE System Library [j2sdk1.4.2] Systew.out.princin("Hello"); Z 5 Eﬁjigg[])
B ASPECTIRT_LIE - Cileclpseipluginsion ¥

Tar buld ajproperties 3

12 Tracing Example

Build Configuration [build. ajproperties |

f Cross References Y /7 | 2 =lia Problems | Javadac | Declaration | Bl Console 53\ Cross References % | e |2 B-20
<herminated> hello (1) [Aspect]fJava Application] C:\Program Fileslizsdk_nbj2sdkl 4 2\bintjavaw.exe (Feb 25, 2005 1:17:09 AM) <herminated> hell (1) [Aspect)3ava Application] C:\Program Fileslizsdk_nbj2sdkd 4 2ibintjavaw.exe (Feb 25, 2005 1:17:08 AM)
Hello - Hello

< | |l ;lJ < | || LIJ

See the online tutorial
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1.3 Run the woven code 2 The AspectJ syntax

File Edit Sowce Refactor Mavigate Search Project Run Window Help
It @ %0 Q- |Bae- |®s | dig o =D i + aspectvs, class
% Packaga E.. 53 _Hierarchy| = O |[ 1] helo fava PTRTEI, (il buid ajproperties | O[ Bz outine 52 = - advice vs. method
| = % v B vhuniic aspect worid ¢ 2 lmw e xwn — before(), after(), around()
= 2 hellowerld Rointent grecedngtl o EMecaviUAG* HElloiIaTRaMInlialy — allow formal parameters in regular expressions
B2 (default package) 7 o B import declarations ial ter joi int
3] hellfovs System.out.printin("Hella to you ton..."): e — special parameter joinpoin
& ]%Ev;mtn.mw o . e 7 arestingl) — allow “theJoinPoint” to access the call stack
ke Library [125dk1 4. S .
EI 5’ e o] e — around() can call the replaced method with proceed()
A s - (anonymous) pointcut vs. expression
— Jjust like any boolean expression, where the predicates are joinpoints
- _>|J = 5] - joinpoints
- s ~ — call(), execute(): method calls (caller), execution (callee), try/catch blocks
Prablems | Javadac | Declaratian | El Console 22 crossRefarences BB B0 t t0): field
<terminated:= hello (1) [Aspect)}Java Application] C:\Program Filestj2sdk_nbijzsdki.4.2ibinljavaw exe (Feb 25, 2005 1:21:5 - Se_ 0' ge 0 _Ie_ accesses
Hello =] — within(): to limit the scopes to method, class or packages
Hello to ¥ouU £OO... declarations
= — Change the class structures: introducing fields, method, structural relations
4 | i ;IJ
| | Wiritable Smart Insert 134 Referen ce
The “quickref’ document:
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3 Some AJDT features

3.1 The tracer ex. without aspect 3.2 The Tracer example with aspect

Java - EXampleM: f - =l
& Java - Example! v se Platform ==l
i v = T e
e Edt Sowce Refortor Mavgate Search Projert Bun window Help
e : G 2 s
e . ; p » =il -G -Q [EHE B
Il @5 -0-%-|S8e- &3] 4 . J Ui ! Iz
= ~ = Package E.., 32 . Hierarchy | = || G tracewt 3] Tracem
[% Package E... & Hierarchy | = Ol netrace aferopertes SN HEE S| ] |[BTE
e Alawwe bl i
- 1 helloworld abstract pointout myClass(): B ow NN
B helonord public class ExampleMain { I E3-124 Tracing Example e = s
B Tracing Example public static void main(String(] args) { et ~@ <buldtowe G e e T e & bl
2 circle c1 = mew Circle(3.0, 3.0, 2.0); = N o el
El-fi} tracing -8 trading / 5@ Trata
) el java Blrele €2 & ReY CIzele(#-0l% (1] Girdle.java pointout myConstructor(): myClass() ss execution(mew(..)); b S
&[0 Exam};\eMam java 1 [J] ExampleMain.java %5
B Square s1 = new Square(1.0, .01 i 11) Square.java - I U5
- [J] TwobShape. java ¥ [J] TwoDShape.java Yy o
1 tracing b SIRCC I IO T e ERRR) = T O e R = tracnglb pointout wyMethod(): myClass() &€ execution(® *(..)); ef
516 tracing versiont System.out.princin(rci.area() = " + cl.area()); i -} tracing.versiont o8
A . © 0 vasrsersere - =
i n = W . 4 - [J] Trace.af # s
G1-Ef} tracingwersiond System.out.println(”si.perimecer () + sl.perimeter(}) ; e W * Prints trace messages hefore and after executing constructc -
) ASPECTIRT LB - Crecipselpl System.out.printin("sl.area(] = " + sl.area()): - 1 * B
RE System Library [j2sdkl 4.2 Efbracing.versions hal
i, JRE System Library [i2s ) %~ before(]: myConstructor(j {
notrace ajpropeties System.out.printin(®cz.distance (ci] = " + cz.distance(cl]): AFTRLLEG edbeolo] 7
jorop ystem. out. p 2 5 # il s TrapeEntry (T + thi ticPart.getSignature());
traceli.ajproperties System.out.printin(rsi.distence(cl) = 7 + sl.distance(cl)); 5 ! 5 7
" tracev1 ajproperties TR prap et s R
tracsib iproperties #w  after(): myComstruetor(] {
tracev2.ziproperties System.out.println("s1.ToString(l: " + sl.toString()): s A b
3 # tracevl.ajproperties traceExit {"” + thisJoinPointStaticPart.getSignature()):
b traceva ajprapetties 3 I
tracevz. ajproperties } b afer0
traceva.ajpraperties
> — E
> ‘ >
] s * Prints trace messages before and after executing methods _,_I
Protlems | Javadoc | Decerabin | B3 Consols 21 . Gross References %[ b B-—08 4 ] o —
aterminated> ExampleMain [Aspect)d: lication] C:Program Flles|i2sdk_nbij2sdk1 .4 2ibirijavaw.exs (Feb 25, 2005 13540 AM) Froblems | Javadac | Declaration | £ console 52\ Cross References | | BHAZ |4 B =20
cl.perimecer (] = 12.566370614359172 =] <terminated > ExampleMain [Aspect]{Java Application] C:4Program Fileslizsdk_nblj2sdk1.4.2ibimjavaw exe (Feb 25, 2005 1:43:15 AM)
chazea il t2o50aarHETR0RE0s --> double tracing.TwoDShape.get¥ () |
i pe rimene () ame g <-— douwble tracing. TvoDShape.get¥()
b <-— double tracing.TwoDShape.distance (TwoDShape)
e e g B0 P L D —-> double tracing. TwobShape.distance (TwoDShape) il
sl.distance (@) = 2.23606797749979 ci.areal) = 12.5683706143553172
si.toftring(): Square side = 1.0 @ {1.0, 2.0} et s
o | ] « ] _l’I
i s Ll Tt [ [t1 |
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3.3 A visualizer 4. Applying to the OpenOME

Aspect visualizal ipse Platform N =10] x|
e Edt Sowce Refactor Wavigdte Search Project Run window Help

L r———————— s 2 - 1 would show you an AOP example in

i
4

11 helloworld
£} Trating Example

B

T
-6 £ - -

= == - AJDT requires more Memory resources,
A when | was compiling it with the complete
& et - Gold p| ating in AJDT?

B A% [%][6 v =0 Eive, 12\ =0
NN v
I OpenOME, however Y.
tracing
(3] Twobshape.java — — -
t[ac\ng‘\lb el ——
tracing, versiond
OpenOME ¥4 Memory overflow problem
notrace. ajproperties
) tracelib.ajproperties
;

b
b tracev.ajproperties
&) prop

€ | Anout of memory errar has occurred, You can prevent these errors in the
- / flitLre: by increasing your heap size befare you start the workbeneh using the
-¥margs -¥mx command line option,
¥ou are recommended to exit the workbench,
Subsequent errars may happen and may berminate the workbench without
Warning.
See the log file for mare detals.

Do o want b exit the workbench?

Lo

traceibaji.. | 3] TraceMyClas, | 3] Exampletain..

tracevtiafp. | ol trace afp

o) Yes

notrace ajp

[ [ Trece o 53N
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The effects of the woven code Visualizing the trace aspect
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5. Hosting the course projects

We have 11 teams, codenames are:

mindz, photons, team2, xteam, lumiere solutions, mugqq, overnight
enterprise, team7, websilon, team9, canadiantired

Any windows ECF lab, use 3terminal services®, the first server is
dedicated for us, enter your team’s code name as username,
3ece450° as password for now, you can access it, only within the lab
for now

The URL of the tomcat server is http://127.0.0.1:8080

The deployed web service should be placed under c:\program
files\apache software foundation\tomcat 5.5\webapps\axis\WEB-
INF\classes\<codename>

These directories are shared as \\128.100.36.17\<codename> so
that you can copy the binary files into the place

We also installed an Eclipse plugin for collecting metrics in the ECF
windows lab
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