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How systems with a clear architecture evolve...
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The solution: a reference
architecture

/ Delimit

" We use Log4J, your tx

not Commons .
boundaries at

Logqgin
\ J9ing the service

/

Do not use The assembly
direct JDBC, use | "€

_ should not call
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-

HOW MANY OF YOU WORK

USING A

reference architecture
OF SOME SORT?




-

HOW MANY OF YOU HAVE

a Word (HTML, OpenOffice, PDF)
DOCUMENT DESCRIBING THE
REFERENCE NRCHITECTURE?




-

HOW MANY OF YOU USE
a (semi-)automated checking

mechanism to enforce
THE REFERENCE
ARCHITECTURE?
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Don’t get me wrong!
Reference architectures

ARE UALLUABLE

the way you ENFORCE itis a
totally different question
however!
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It was a White Face Monkey,
sitting in a lush tropical
environment, about to start

eating a banana. He had a
very innocent look on
his face.
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You gotta be close!

To the code




‘ Spring Two different ways of setting
EERERN up architecture enforcement

-

aspect)

static analysis (based on structure of a code base)

HELLO MORROW

Headway,iiwate
UllThun v
the structure guys

L
LATTIX

dynawmic analysis (based on the program flow)




Static vs. Dynamic
(arghh, a bullet slide :)

e Static analysis

— More powerful features for full-
fledged analysis

— Allows for easy visual
representation

— Connection conn; // detectable




Static vs. Dynamic
(arghh, a bullet slide :)

e Dynamic analysis using Aspect]

— Rule set usable at runtime (very
powerful)

—In some areas less powerful

- Expressed using a type-safe
programming language
— Connection conn; // not detectable
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-

e Enforcing specific architectural layers /
modules

e Enforcing how and if APIs are used

e Enforcing specific idiomatic usage

e Detecting structural complexity and
preventing it
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CarPlant >l CarAssemblyLine l

lCarPartInventory' l Part I
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Chapter 1 Dependencies

1.1 General
111 There should not be any cgclic dependencics

J KFJDSKL JFKLDSAFID SKFLDSJAK LJFKLD SAJFKLD SFJKL;SDX; F940 FJFDS FJASDFIODS UOPVGIFDKL) SDFA;KLFJDSAN./ JFKLDS) FKLSDAF) SADL;F
JDSKFL ;DSJANFKL;DS AJFKLDS JFKL;D;S) KDLSASDAF KLJFKL;DSAN) K JFDSKAL;F) DKSAL; HEJDKSA FDS FHJKDLSAN FHDSKLF DSJNKAFHJKDLIN FJDSA JKLF
DSLKJF JKL;DJF K;LD;§ AJHJ;DSNH FDJSNHG JKLH DSALFDSANHLKIDS; /DSAN/

FDSHFKJ.DSHAFJKLSDAFDSHAFJKLDHAS JKGHDFSJLA.HFGL/SDAHF)DLS.AHFJKDSNVK/LDNF/GSAD J HDS). HS) HFJDL;SSAFDSJSH JLFHDS)KH JKLDSH L.
HFJKLDSAH JL;KH FK)JDSHA NJKL FHDSJLKAFH JKDLSDAHG FJKLDSAH FFJKLDSAH FJKLDS HFKULDSA HJKLDSN HJUDS HFJDSKLFHSLAK
VYDSN;FJDFSH ;LHFJUG;AH JLV;H RGUO;H RJL;FHA JU;REAH OU;AHFGO;U RAHUANGSHU DFSGHUGRA H; DSAH);GRAGHIKL; FGHSAKL; GAE.
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Chapter 1 Dependencies

1.1 General
111 There should not be any cgclic clePenclencies

) KFJDSKL JFKLDSAFID SKFLDSJAK LJFKLD SNJFKLD SFJKL;SDXN; F940 FJFDS FJNSDFIODS UOPVG)FDKL) SDFA;KLFJDSAN./ JFKLDS) FKLSDAF) SADL;F
JDSKFL ;DSJANFKL;DS NJFKLDS JFKL;D;§) KDLSASDAF KL;JFKL;DSAN) K JFDSKAL;F) DKSAL; HFJDKSN FDS FHJKDLSAN FHDSKLF DSJNKAFHJKDLSN FJDSA JKLF
DSLKJF JKL;DJF K;LD;§ NJH);DSAH FDJS;AHG JKLH DSALFDSANHLK)DS; ./DSN.N/

FDSHFK).DSHAFJKLSDAFDSHAFJKLDHAS JKGHDFSJLA.HFGL/SDAHF)DLS.NHFJKDSNVK/LDNF/GSAD ) HDS). HS) HFJDL;SSAFDS)SH JLFHDSJKH JKLDSH L.
HFJKLDSAH JL;KH FKJDSHX ANJKL FHDSJLKAFH JKDLSDAHG FJKLDSAH FFJKLDSAH FJKLDS HFKULDSN HJKLDSN HJUDS HFJDSKLFHSLAK
VYDSN;F)DFSH ;LHFJUGAH JLV;H RGUOH RJL;FHA JU;RENH OU;AHFGO;U RAHUNGSHU DFSGHUGRA H; DSANHJ;GRAGHIKL; FGHSAKL; GAE.

1.2 Modularitg

1.21The AssemblyLine should not call the lnventor9

J KF)JDSKL JFKLDSAF)D SKFLDSJAK LJFKLD SNJFKLD SFJKL;SDA; F940 FJFDS FJNSDFIODS UOPVGJFDKL) SDFX;
KLF)DSAN./ JFKLDS) FKLSDAF) SADL;F JDSKFL ;DSJANFKL; DS NJFKLDS JFKL;D;§) KDLSASDAF KL;JFKL;DSA
ANJ KJFDSKAL;F) DKSAL; HFJDKSX FDS FHJKDLSAN FHDSKLF DSJAKAFHJKDLSA FJDSA JKLF DSLKJF JKL;D

JF K;LD;§ NJHJ;DSAGH FDJS;AHG JKLH DSALFDSANHLKIDS; ./DSAN/

FDSHFKJ.DSHAFJKLSDANFDSHAFJKLDHAS JKGHDFS)LA.HFGL/SDAHFJDLS.AHFJKDSNVK/LDNF/GSAD ) H
JKLDSH L. HFJKLDSAH JL;KH FKJDSHX ANJKL FHDSJLKAFH JKDLSDAHG FJKLDSAH FFJKLDSAH FJKLDS
VYDSN;FJDFSH ;LHFJUG;AH JLV;H RGUO;H RJL;FHA JU;REAH OU;AHFGO;U RAHUNGSHU DFSGHUGRA H;
DSAHJ;GRAGHIKL; FGHSAKL; GXE.
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Chapter 2 APl usage

2.1 Alwags use SPring JDBC,
not straight JDBC

) KFJDSKL JFKLDSAFID SKFLDSJAK LJFKLD SNJFKLD SFJKL;SDXN; F940 FJFDS FJNSDFIODS UOPVG)JFDKL) SDFA;KLFJDSAN./ JFKLDS) FKLSDAF) SADL;F
JDSKFL ;DSJANFKL;DS NJFKLDS JFKL;D;§) KDLSASDAF KL;JFKL;DSAN) K JFDSKAL;F) DKSAL; HFJDKSN FDS FHJKDLSAN FHDSKLF DSJNKAFHJKDLSN FJDSA JKLF
DSLKJF JKL;DJF K;LD;§ NJH);DSAH FDJS;AHG JKLH DSALFDSANHLK)DS; ./DSA.N/

FDSHFK).DSHAFJKLSDAFDSHAFJKLDHAS JKGHDFSJLA.HFGL/SDAHF)DLS.ANHFJKDSNVK/LDNF/GSAD ) HDS). HS) HFJDL;SSAFDS)SH JLFHDSJKH JKLDSH L.
HFJKLDSAH JL;KH FKJDSHX ANJKL FHDSJLKAFH JKDLSDAHG FJKLDSAH FFJKLDSAH FJKLDS HFKULDSN HJKLDSN HJUDS HFJDSKLFHSLAK
VYDSN;F)DFSH ;LHFJUGAH JLV;H RGUOH RJL;FHA JU;RENH OU;AHFGO;U RAHUNGSHU DFSGHUGRA H; DSANHJ;GRAGHIKL; FGHSAKL; GAE.
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What happens
at runtime??




Spring

S Oouroce

Chapter 2 APl usage

2.1 Alwags use SPring JDBC,

not straight JDBC

J KFJDSKL JFKLDSAFID SKFLDSJAK LJFKLD SAJFKLD SFJKL;SDX; F940 FJFDS FJNSDFIODS UOPVG)JFDKL) SDFA;KLFJDSAN./ JFKLDS) FKLSDAF) SADL;F
JDSKFL ;DSJANFKL;DS NJFKLDS JFKL;D;§) KDLSNSDAF KL;JFKL;DSAN) K JFDSKAL;F) DKSAL; HFJDKSN FDS FHJKDLSAN FHDSKLF DSJAKNFHJKDLSA FJDSA JKLF
DSLKJF JKL;DJF K;LD;§ ANJH);DSN;H FDJS;AHG JKLH DSALFDSANNHLKIDS; ./DSN.N/

FDSHFK).DSHAFJKLSDAFDSHAFJKLDHAS JKGHDFSJLA.HFGL/SDAHFJDLS.AHFIKDSNVK/LDNF/GSAD J HDS). HS) HFJDL;SSNFDS)SH JLFHDS)KH JKLDSH L.
HFJKLDSAH JL;KH FKJDSHA AJKL FHDSJLKAFH JKDLSDAHG FJKLDSAH FFJKLDSAH FJKLDS HFKULDSA HJKLDSA HJUDS HFJDSKLFHSLAK
VYDSNFIDFSH SLHFJUGAH JLV;H RGUOGH RILFHA JURENH OU;NHFGO;U RAHUNGSHU DFSGHUGRN H; DSNH)GRNGHIKL; FGHINKL; GAE.

2.2 Flush Session before using JDBC

J KFJDSKL JFKLDSAFID SKFLDSJAK LJFKLD SAJFKLD SFJKL;SDX; F940 FJFDS FJASDFIODS UOPVGIFDKL) SDFA;KLFJDSAN./ JFKLDS) FKLSDAF) SADL;F

JDSKFL ;DSJNANFKL;DS AJFKLDS JFKL;D;S) KDLSNSDAF KL:JFKL;DSAN) K JFDSKAL;F) DKSAL; HFJDKSA FDS FHJKDLSAN FHDSKLF DSJNKAFHJKDLIN FIDSA JKLF
DSLKJF JKL;DJF K;LD;§ AJH);DSN;H FDJS;AHG JKLH DSALFDSANHLK)DS; ./DSAN.AN/FDSHFK).DSHAFJKLSDAFDSHAFJKLDHAS JKGHDFSJLAF) KDS FKDLSF) DSLFH
DSJKF GHDSAKJLF HDSJKFH DSJKLFDSH JFKLDSH FJKDSAH JKLDS

\

HFGL/SDAHF)DLS. AHFJKDSNVK/LDNF/GSAD ) HDS). HS) HFJDL;SSNFDSJSH JLFHDSJKH JKLDSH L. HFJKLDSAH JL;KH FKJDSHA NJKL FHDSJLKAFH JKDLSDAHG
FJKLDSAH FFJKLDSAH FJKLDS HFKULDSN HJKLDSN HJUDS HFJDSKLFHSLAK VYDSN;FJDFSH ;LHFJUGAH JLV;H RGUO;H RJL;FHX JU;RENH OU;AHFGO;U
RAHUANGSHU DFSGHUGRA H; DSAHJ;GRAGHIJKL; FGHSAKL; GXNE.
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‘ sprln A typical problem in every

uroc e CarPlant...

-

CarPartsinventory Session ' Jdbc Connection .
F’ T

addPart() !

>
saveOrUpdate()

=

executeUpdate()

|
executeUpdateK :




| CarPartsinventory | | Session | |Jdbc Connection‘P

addPart() 1 '

|
< —p
saveOrUpdate() !

~.

updateStock()

executeUpdate()

> executeUpdate

Define a sequence diagram displaying the flow in normal circumstances

If needed, add the behavior you'd like to enforce
Extract the behavior and put it in a separate module (e.g. <aop:aspect>)

Make sure the behavior is always executed and not bypassed!

. \ \. ¥
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Can we enforce this??

-

YES, BUT NOT
USING THE

TECHNIQUES WE
HAVE SEEN UNTIL
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Chapter 3 ldiomatic usages

5.1 Never return null collection or map

J KFJDSKL JFKLDSAF)D SKFLDSJNK LJFKLD SAJFKLD SFJKL;SDX; F940 FJFDS FJNSDFIODS UOPVG)FDKL) SDFA;KLFJDSAN./ JFKLDS) FKLSDAF) SADL;F
JDSKFL ;DSJANFKL;DS AJFKLDS JFKL;D;§) KDLSNSDAF KL;)FKL;DSAN K JFDSKAL;F) DKSAL; HFJDKSX FDS FHJKDLSAXN FHDSKLF DSJAKNFHJKDLSA F)DSA JKLF DSLKJF
JKL;DJF K;LD;§ NJH);DSN;H FDJSAHG JKLH DSALFDSAANHLK)DS; ./DSAN/

FDSHFK).DSHAFJKLSDAFDSHAFJKLDHAS JKGHDFSJLA.HFGL/SDAHFIDLS.AHFJKDSNVK/LDNF/GSAD ) HDS). HS) HFJDL;SSNFDS)SH JLFHDSJKH JKLDSH L. HFJKLDSAH
JL;KH FKJDSHA NJKL FHDSLKNFH JKDLSDAHG FJKLDSAH FFJKLDSAH FJKLDS HFKULDSA HJKLDSA HJUDS HFJDSKLFHSLAK VYDSAFIDFSH ;LHFJUGAH JLV;H RGUO;H
RJL;FHA JU;RENH OU;NHFGO;U RAHUNGSHU DFSGHUGRA H; DSAHJ;GRAGH)KL; FGHSAKL; GAE.

DEMO




The good, so-so,
bad and ugly

e Shall I checked returned
collections for null?

- Good: No, we always return empty
collections

- S0-s0: Yes, you must always do so

— Bad: Perhaps, check the JavaDoc
for the method

- Ugly: Maybe, let’s see what
happens
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Chapter 4 Contracts

4.1 Threacl unsaFe objec:ts must not be

accessed bg multiple threads simultaneouslg

J KFJDSKL JFKLDSAFID SKFLDSJAK LJFKLD SNJFKLD SFJKL;SDX; F940 FJFDS FINSDFIODS UOPVG)JFDKL) SDFA;KLFJDSAN./ JFKLDS) FKLSDAF) SADL;F
JDSKFL ;DSJANFKL;DS NJFKLDS JFKL;D;§) KDLSANSDAF KL;JFKL;DSAN) K JFDSKAL;F) DKSAL; HFJDKSA FDS FHJKDLSAXN FHDSKLF DSJAKAFHJKDLIA FJDSA JKLF DSLKJF
JKL;DJF K;LD;§ NJH);DSA;H FDJS;AHG JKLH DSALFDSAAHLK)DS; ./DSAN/

FDSHFK).DSHAFJKLSDAFDSHAFJKLDHAS JKGHDFSJLN.HFGL/SDAHF)DLS.NHFJKDSNVK/LDNF/GSND J HDSJ. HS) HFJDL;SSNFDS)SH JLFHDSJKH JKLDSH L. HFJKLDSAH
JL;KH FKJDSHA NJKL FHDSJLKAFH JKDLSDAHG FJKLDSAH FFJKLDSAH FJKLDS HFKULDSN HJKLDSN HJUDS HFJDSKLFHSLAK VYDSN;FJDFSH ;LHFJUG;AH JLV;H RGUO;H
RJL;FHA JU;RENH OU;AHFGO;U RAHUAGSHU DFSGHUGRA H; DSAH);GRAGHIKL; FGHSAKL; GAE.
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§) spring Trust, but verify

SOUfCG

p
e Contract

— Code is written with certain usage
expectation

e Enforcement

— Someone must enforce the contract

SS9 8sse
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gl

Getting to a
better architecture

don’t do it all at once!!
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First, implement
warning signs that
help you stay on
the road...

2
.
LR N ]
.
3 '.,

AR
:') \ ’ﬁ .|
"\' .
AN A |
y |‘\‘. \ k '\
| [/
opyright 2007 SpringSource. Copyi \e‘ p\ib)l 4\ gior distributing without express written pi ssion is prohibited
A \ . .

' C




Spring

S Oouroce

06 Java - Eclipse SDK - /Users/alef/work /workspaces/demo (@)
[Hwits |30 Q- |BEHFC-|S®™F |2 Y %5 Debug &Java
1 G

A
Y

M\javadoc | Declaration | Consolel

58 errors, 3,184 warnings, 2 infos
| Description A | Resource

v v

@ The method setBlob(int, Blob) in the type PreparedStatement is not DefaultLobHandler java
@ The method setClob(int, Clob) in the type PreparedStatement is no DefaultLobHandler java
@ The method unwrap(Class) is undefined for the type DataSource  DelegatingDataSource.java
@ The method unwrap(Class <CallableStatement>) is undefined for t Jdbc4NativeldbcExtractor.java
@ The method unwrap(Class <Connection>) is undefined for the typ Jdbc4NativeJdbcExtractor.java
@ The method unwrap(Class <PreparedStatement>) is undefined for Jdbc4NativeJdbcExtractor.java
@ The method unwrap(Class <ResultSet>) is undefined for the type R Jdbc4NativeJdbcExtractor.java m
@ The method unwrap(Class <Statement>) is undefined for the type Jdbc4NativejdbcExtractor.java
v - Warnings (100 of 3184 items)
& The argument of type null should explicitly be cast to Class(] for tt WebSphereDataSourceAdapter.ja
& The argument of type null should explicitly be cast to Class(] for th Aspect)ExpressionPointcutTests.,
5 The argument of type null should explicitly be cast to Class[] for tt AspectJExpressionPointcutTests.,
5 The argument of type null should explicitly be cast to Class[] for tt AspectJExpressionPointcutTests.
% The argument of type null should explicitly be cast to Class(] for tt BeanUtilsTests.java
% The argument of type null should explicitly be cast to Class(] for tt BeanUtilsTests.java
5 The argument of type null should explicitly be cast to Class[] for tt WebLogicJndiMBeanServerFactory
5 The argument of type null should explicitly be cast to Class[] for tt WebLogicMBeanServerFactoryBea %
5 The argument of type null should explicitly be cast to Class[] for tt ToStringCreatorTests. java

Ja|»
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Cleaning things |

up right now
does not work -
just try to enjoy
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Fix existing
violations as you
encounter them
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CarPlant >l CarAssemblyLine l

lCarPartInventory' l Part I
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Conclusion
and

questions
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