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ArrayList, HashSet ,LinkedList, HashMap
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D'2IT on (String, HashSet, ....) n'opraix =

NpPN?) NI N P71 0'Nnim 'y NIAN21 NiMso .
(1"v

207 kT GC-n1 JVM-n =
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e
® TreeMap<Double, Double> (100 entries)

3.9KB
Double Double 2.3KB * 2
*100 *100
~8.6KB

Java nowa 1 n1IN
2'AX 7N Nu'oNANIN



One Double

—
= Double
s
16 bytes* 8 bytes

» 33% actual data
® 67% representation overhead

* JVM dependant
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String

—
® 8 character string
String

JVM overhead bookkeeping pointer
16 bytes* 12 bytes 4 bytes

charf] chars

JVM overhead data

16 bytes* 16 bytes

m 25% actual data, 75% representation
overhead
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TreeMap

TreeMap

TreeMap$ENtr

[IND'TN NN DININ N1an "Taran” T¥H =

NnNYNI NP N7y =

Fixed overhead : 48 bytes

data

Per-entry overhead : 40 bytes
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TreeMap<Double, Double>

e e*elMap 100% overhead

Doﬁble
*100

67% overhead

m 82% overhead overall
» Enables updates while maintaining order
m Does it worth the cost?
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Alternative Implementation

double[] double[]

2% overhead
x1 = 816 bytes x1l = 816 bytes

® Binary search against sorted array
® Less functionality
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Scalability

w TreeMap
= High constant cost per element
m constant overhead 82%

m Alternative
m Cost per element 16 bytes pure data
= overhead starts at 2% and quickly goes to O
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HashMap ArrayList
LArray LArray
HashSet LinkedList

LHashMap LLinkedList$Entry

* m—
L,may
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"7" QOIN 7w 2 'Nnn

T ——
Minimal size Default size Default # of
slots
LinkedList 48 48 1 sentinel entry
ArrayList 48 48 or 80 Oor 10
HashMap 56 or 120 120 16
HashSet 72 or 136 136 16
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,DNNY) TTIA 2ITin nipT (unit tests) aTn 1A =

(NNIYR NIZ7NNn 1901 IX NNK NP7NN
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NT'N' NPT 7W 0'A10 YW YX27 "X N1DIN 21T 70 7y

(black-box tests) nnIinw noosip N1 =
YIN'Mma 17N X7 07NN 7m 2T12) TIign =

D2 ,0'I0N PYIN 7Y D'YINMN 707 QPN NIRP'TA VO ININ =
'NDINN YIN'MA DRI 0'I'Y7 01911 ,0"T'NYN

(glass-box tests Ix coverage tests) 1o nip'1a ™

D721 LYINN TIZ NO'™S 75 NI TAN [ATAW NIAXIT =
NNIX NNdN NI YNN ,D0'M'1on

TIZN NIX D'DTYUN QUKD PTY7 1Y 10D NI Tl =
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| £ Jawa - FirstTestCase.java - Eclipse Platform |Z||E|r>__(|

File Edit Source Refactor Mavigate Search Project Run Window  Help n-l'l n 1 n I |7 |-|'3.I7 D 1 n I] D |I73 .
4T I -0 - Q- @ g & - %}%Jjava »*
= L5 e L == 'EgJJava Type Hi... 1 1
o e D% nidNN niow 707 oty

Finished after 0.06 seconds

S S s JUnit, ) nin'sn N0
n'n ,(NUnit, CPPUnit
e Test awmn NX 0 Tan
S NI T2 NNTO NY'7 Suite
'227 N1 YT'n N790N Nn2'aon =
: N2V 17'R VNI NPT 17X

17w 17'NI

D'AN 1P OXN NIRNT 77 W
I'7'NI

=i
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'7NNN DX YINN DI NIRPTAN 7V AT NNWY QRIITInnN
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NP'T2 NN 9oIn =

NI X7 NnYUTNNY AR NIR'TAN 72 DX YN
STI72 O '12'W YXa

N2 D7DW AR NIRYTAN 7D DX YN
“TI72 NI7'93 710117 refactoring yxa

m Kent Beck, Test-Driven Development By example,
Addison-Wesley
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n1710'09 VAN W

NTINAI NP T2 NP7NN 2N NTINN 22721 npnn 7057 =
NPT

71721 MyClass np7nnin 7¢ func NTINNN DX XNAIT? =
TestMyClass n@7nnn ¥ testFunc nTINNN NITYA
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Crosscutting Concerns




No Silver Bullet

—
DOy NIINNY |'N N1DIN] =

DY NI'NT 1N 17W DDNONN W' 0'MXY NN1M NIDN7 DA =
DNY

crosscutting ) anin '>NN 7w 21017 Nwp V72 jNon =
N1DIN NJYN21 (concerns

INYN NYIYVY N1dIN N2NdY N1 =
SomeBusinessClass Nj?7NNN NX XX¥XN1 N1DINN NDYN] =
someOperation NNWYnN DY

i71) withdraw NnNwin oy BankAccount np7nnn 7wn7 =
(NN NN 707 DYND QPN 12T — KNAITA IX?
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The wrong way

public class SomeBusinessClass extends OtherBusinessClass ({

// Core data members
// Override methods in the base class

public void someOperation (OperationInformation info) {

// ==== Perform the core operation ====
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The wrong way(2)

m But what about logging capabilities ?

public class SomeBusinessClass extends OtherBusinessClass ({

// Core data members
...Log stream ;

// Override methods in the base class

public void someOperation (OperationInformation info) {
...log the start of operation
// ==== Perform the core operation ====
...log the completion of operation
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The wrong way(3)

® Actually, we want it multithreaded...

public class SomeBusinessClass extends OtherBusinessClass ({

// Core data members
...Log stream ;

// Override methods in the base class

public void someOperation (OperationInformation info) ({
...lock the object - thread safety

...log the start of operation

// ==== Perform the core operation ====
...log the complition of operation

...unlock the object
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The wrong way(4)

® Who enforces your contract ?

public class SomeBusinessClass extends OtherBusinessClass ({

// Core data members
...Log stream ;

// Override methods in the base class

public void someOperation (OperationInformation info) {
.ensure info satisfies contract

.lock the object - thread safety
.log the start of operation

// ==== Perform the core operation ====
.log the complition of operation
.unlock the object
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The wrong way(5)

®m Authorization ? Authentication ?

public class SomeBusinessClass extends OtherBusinessClass ({

// Core data members
...Log stream ;

// Override methods in the base class

public void someOperation (OperationInformation info) {
.ensure authorization

. .ensure info satisfies contract
.lock the object - thread safety
.log the start of operation

// ==== Perform the core operation ====
.log the complition of operation

.unlock the object

} Java nowa 1 nIn
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The wrong way(6)

|
®m Persistence ? Cache consistency ?

public class SomeBusinessClass extends OtherBusinessClass ({

// Core data members
...Log stream ;

. ..cache update status ;
// Override methods in the base class

public void someOperation (OperationInformation info) ({
.ensure authorization

..ensure info satisfies contract
.lock the object - thread safety
.ensure cache is up to date
...log the start of operation
// ==== Perform the core operation ====
.log the complition of operation
.unlock the object

}

public void save (PersitanceStorage ps) {...}

public void load(PersitanceStorage ps) {...}



212727 NN

NINY 'MW A7
(TTI2AN NNWA) NN NN =
Code Tangling =

Persistence nwn " Yy X710 XN =
91T X7 - "TNR

<=DWYONNIXN =

(N1DINN N>WWN) NPRNN NN &
Code Scattering =
Logging DIWR TIR 'WOR T 7190W =
TN' D'Y'9IN D1'X
D'O7YA DA D'N'YIN IXY =
D'NAN

Imple mentation

Modules I9IX 7722 DX NIMYITINA DNy .
D'AXY NN1IN NIDN 7Y NIR7-790N
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good modularity
XML parsing

m XML parsing in org.apache.tomcat
= red shows relevant lines of code
= nicely fits in one box



good modularity
URL pattern matchi

® URL pattern matching in org.apache.tomcat
= red shows relevant lines of code
= nicely fits in two boxes (using inheritance)



logging Is not modularized...

®m where is logging in org.apache.tomcat
m red shows lines of code that handle logging
® not in just one place
®= not even in a small number of places



7D Y IR

ApplicationSession StandardSession

Sessioninterceptor StandardManager StandardSessionManager

ServerSession

ServerSessionManager
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EJB’s Ix Servlets ;12> =
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2AIX'WA NINANI NIDNA NOY NN NIRINNDS =
Dynamic Proxy Ix Mixin 12> =
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E now IXx Aspectd :Ji1xad =
NYTN NOYW TIN'? ;jNoN =

Java nowa 1 n1IN
2'AX 7N Nu'oNANIN



120 AINDY

refactoring




(refactoring) n1an amow

——
NNIANINNY D N1DIN "' 7w '7nn NN refactoring =

DONY' N7YW M990 N1aNN X ,NINYN X7 NIIN'NN

NIX NIXD7 ANI0 "ANDd1 TIPNY NNKX [ID'NN1I9'Y" =
.N1DIN NIN'S D'NINY NRNPYN

7unY) Tipa 0'N'Y TN JWNAY NTaIva 1N 72X .
J2ANOoNI Yasl N1annY 37 0'MNia (NNdN N90INY

N'YN1190110 L[V 'Y DYD 701 n'yyan refactoringa =
(N121¥'NN NIANINNN DX NMIYN X7 172) N1idI Nnwny

1 = 1 1 1 1
NX YN7 - 121 00 ''YUNY Q0N 2ITA7 W'Y 7D NNT7 .
1272XY NI TAN QOIX
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S [I'VAN NIA'YN DX IN'TY O'WUIRN =

® Ward Cunningham, Kent Beck

1950 =

= Martin Fowler, Refactoring, Improving the Design of

Existing Code, Addison Wesley 2000. (2nd edition
2005)

ONKRE

m http://www.refactoring.com/

Extreme Programming 7 Niwp =
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TNX 70w refactorings 7w a?op 7710 Fowler Yw 1oon =

NAATL'I'YUN Y'70N , N0 X DID'0 ,0W 771

NIN'ON NIA20 "y n'¥nIvIX? n'ana refactorings nn P7n =

V'7NN71,"12'YUN DR TIPN AR YD NIKN? DMYONN 070N =
(nwviv "'w 2017 |dI)

NIYN X7 170) 121 '"1'UnY NLaIN ‘NN Ux7 0'710' 070N =
(nnaniann

"1'WU7 TN YR - NNY 7¢ 0Y ''Y - NOIYD RNAIT 17'9X W
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refactorings n a170n NINNAIT

extract method / inline method

Introduce Explaining Variable

Move method/Field

Rename method

Add/Remove Parameter

Pull up/Push down Field/Method

Extract Subclass/Superclass/Interface

Collapse Hierarchy

Replace Inheritance with Delegation / vice versa
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How the customer explained it

How the Project Leader
understood it

How the Analyst designed it

How the Programmer wrote it

How the Business Consultant
described it

How the project was
documented

What operations installed

How the customer was billed

How it was supported

What the customer really
needed
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