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A g end a
• M o t i v a t i o n
• T y p e s  o f  t e s t s
• W h a t ’s  U n i t  T e s t i n g ?
• U n i t  t e s t i n g  a s  d e s i g n  t o o l
• B e n e f i t s  o f  u n i t  t e s t i n g
• W h e n  a n d  w h o  w r i t e s  u n i t  t e s t s
• W h e n  n o t  t o  w r i t e  u n i t  t e s t s
• T e s t i n g  c o r e  b u s i n e s s  l o g i c
• C o n t i n u o u s  I n t e g r a t i o n
• C o n c l u s i o n
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M otiva tion
• P r o j e c t  g o a l s  a n d  c o n c e r n s

– Budget, time, quality, robustness
– suc c ess

• C o d e  c o n s t a n t l y  e v o l v e s
– N ew  p iec e of  f unc tionality gets added
– S mall design c h anges
– F ix ing bugs

• Y o u r  d e v e l o p e r  c h a n g e s  c o d e ,  r e v i e w s  i t ,  
c h e c k s  i t  i n ,  a n d  t h e n  w h a t  h a p p e n s
– M ay be noth ing f or a w h ile
– A nd th en a boom w h en c ode is integrated �
– Y ou don’t w ant to let your c ode rot
– Y ou don’t w ant it to turn into a loose c annon
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Agenda
• M o t i v a t i o n
• T y p e s  o f  t e s t s
• W h a t ’s  U n i t  T e s t i n g ?
• U n i t  t e s t i n g  a s  d e s i g n  t o o l
• B e n e f i t s  o f  u n i t  t e s t i n g
• W h e n  a n d  w h o  w r i t e s  u n i t  t e s t s
• W h e n  n o t  t o  w r i t e  u n i t  t e s t s
• T e s t i n g  c o r e  b u s i n e s s  l o g i c
• C o n t i n u o u s  I n t e g r a t i o n
• C o n c l u s i o n
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T y p es  o f  T es t s• B l a c k -b o x  t e s t i n g
– D o e s  n o t  k n o w  a n d  d e p e n d  o n  i n t e r n a l  
s t r u c t u r e  o f  m o d u l e s  b e i n g  t e s t e d

– A c c e p t a n c e  t e s t i n g
• W ritten by c ustomers, Q A
• F oc uses on f unc tionality of  th e system

• W h i t e -b o x  t e s t i n g
– K n o w s  a n d  d e p e n d s  o n  i n t e r n a l  s t r u c t u r e  o f  
m o d u l e s  b e i n g  t e s t e d

– U n i t  T e s t i n g
• D riv es th e design
• V alidates c h anges made
• I nsuf f ic ient as v erif ic ation tool h ow ev er
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Ac c ep t anc e T es t i ng
• M a n u a l  t e s t i n g  i s  n o t  t h e  p r e f e r r e d  w a y

• N e e d  t o  f i n d  w a y s  t o  a u t o m a t e  t h i s  a s  
w e l l

• P r o m o t e s  s e p a r a t i o n  o f  b u s i n e s s  l o g i c  
f r o m  U I

• M a y  b e  w r i t t e n  u s i n g  s c r i p t s ,  X M L ,  e t c .
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Agenda
• M o t i v a t i o n
• T y p e s  o f  t e s t s
• W h a t ’s  U n i t  T e s t i n g ?
• U n i t  t e s t i n g  a s  d e s i g n  t o o l
• B e n e f i t s  o f  u n i t  t e s t i n g
• W h e n  a n d  w h o  w r i t e s  u n i t  t e s t s
• W h e n  n o t  t o  w r i t e  u n i t  t e s t s
• T e s t i n g  c o r e  b u s i n e s s  l o g i c
• C o n t i n u o u s  I n t e g r a t i o n
• C o n c l u s i o n
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U ni t  T es t i ng
• U n i t  T e s t i n g  i s  a n  a c t  o f  d e s i g n  t h a n  a n  
a c t  o f  v e r i f i c a t i o n

• I t  h e l p s  p r o v i d e  i n s t a n t  f e e d b a c k  w h e n  
c o d e  i s  c h a n g e d
– S u b s t a n t i a l l y  i m p r o v e s  r o b u s t n e s s  o f  a p p

• W o r k s  a s  a  g r e a t  f o r m  o f  d o c u m e n t a t i o n

• S a f e t y  n e t  w h e n  r e f a c t o r i n g  c o d e
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T D D  v s .  T F D
• T e s t  D r i v e n  D e v e l o p m e n t

– W ritten to gain insigh t into design and 
imp lementation issues

– Q uic k ly alerts w h en th ings f all ap art
• T e s t  F i r s t  D e v e l o p m e n t

– T est f or c ode w ritten bef ore any c ode is w ritten
– Y ou start w ith  a f ailing test and w rite minimal c ode 
to mak e it w ork

• T F D  i s  a  s u b s e t  o f  T D D
• T F D  v e r y  h e l p f u l  a t  t i m e s ;  T D D  a d e q u a t e  a t  
o t h e r  t i m e s
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Agenda
• M o t i v a t i o n
• T y p e s  o f  t e s t s
• W h a t ’s  U n i t  T e s t i n g ?
• U n i t  t e s t i n g  a s  d e s i g n  t o o l
• B e n e f i t s  o f  u n i t  t e s t i n g
• W h e n  a n d  w h o  w r i t e s  u n i t  t e s t s
• W h e n  n o t  t o  w r i t e  u n i t  t e s t s
• T e s t i n g  c o r e  b u s i n e s s  l o g i c
• C o n t i n u o u s  I n t e g r a t i o n
• C o n c l u s i o n
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H o w  w e c r eat e c l as s es ?
• W e  t h i n k  a b o u t  w h a t  a  c l a s s  m u s t  d o
• W e  f o c u s  o n  i t s  i m p l e m e n t a t i o n
• W e  w r i t e  f i e l d s
• W e  w r i t e  m e t h o d s
• W e  m a y  w r i t e  a  f e w  t e s t  c a s e s  t o  s e e  i f  i t  
w o r k s

• W e  h a n d  i t  o f f  t o  u s e r s  o f  o u r  c o d e
• W e  t h e n  w a i t  f o r  t h e m  t o  c o m e  b a c k  w i t h  
f e e d b a c k  ( p r o b l e m s )
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T es t  F i r s t  C o di ng
• H o w  a b o u t  s t a r t i n g  w i t h  a  t e s t  c a s e  e v e n  
b e f o r e  w e  h a v e  a n y  c o d e  f o r  o u r  c l a s s ?

• H o w  a b o u t  f i r s t  w r i t e  t e s t  t h a t  f a i l  
b e c a u s e  t h e  c o d e  t o  s u p p o r t  i t  d o e s  n o t  
e x i s t ?

• H o w  a b o u t  a d d i n g  f u n c t i o n a l i t y  t o  o u r  
s y s t e m  b y  a d d i n g  t e s t s  i n c r e m e n t a l l y  a n d  
t h e n  a d d i n g  c o d e  t o  m a k e  t h o s e  t e s t s  
s u c c e e d ?
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T es t  F i r s t  C o di ng B enef i t s
• I t  w o u l d  
– c o m p l e t e l y  r e v e r t  t h e  w a y  w e  d e v e l o p
– W e  t h i n k  a b o u t  h o w  o u r  c l a s s  w i l l  b e  u s e d  
f i r s t
• H elp s us dev elop  better interf ac es th at are easier 
to c all and use

– W o u l d  c h a n g e  t h e  w a y  w e  p e r c e i v e  t h i n g s
– W i l l  h a v e  c o d e  t h a t  v e r i f i e s  o p e r a t i o n s
– W i l l  i n c r e a s e  r o b u s t n e s s  o f  c o d e
– W i l l  v e r i f y  c h a n g e s  w e  m a k e
– W i l l  g i v e  u s  m o r e  c o n f i d e n c e  i n  o u r  c o d e
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T es t  F i r s t  C o di ng B enef i t s …
• F o r c e s  u s  t o  m a k e  o u r  c o d e  t e s t a b l e

• T e s t s  d e c o u p l e  t h e  p r o g r a m  f r o m  i t s  
s u r r o u n d i n g s

• S e r v e s  a s  i n v a l u a b l e  f o r m  o f  
d o c u m e n t a t i o n
– S h o w s  o t h e r s  h o w  t o  u s e  o u r  c o d e
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P r o gr am m i ng b y  I nt ent i o n
• M a k i n g  y o u r  i n t e n t  c l e a r
– A v o i d  O p a c i t y  – t h a t  i s  c o d e  t h a t  i s  h a r d  t o  
u n d e r s t a n d

• I t  g o e s  a  l o n g  w a y  i n  w r i t i n g  c o d e
– C h o o s e  a p p r o p r i a t e  n a m e s  f o r  m e t h o d s ,  
f i e l d s ,  c l a s s e s ,  e t c .

– S t r i v e  f o r  s i m p l i c i t y
– T e s t  F i r s t ,  C o d e  n e x t
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S i m p l e C o de t h at  w o r k s
• S t r i v i n g  f o r  s i m p l i c i t y  i s  i m p o r t a n t

• W h e n  y o u  w r i t e  y o u r  t e s t ,  y o u  t h i n k  o f  
h o w  t h e  o b j e c t  s h o u l d  b e  u s e d
– A n d  y o u  d o  t h a t  b e f o r e  y o u  i m p l e m e n t e d  i t

• T h i s  l e a d s  t o  f i n d i n g  t h e  s i m p l e s t  w a y  t o  
c o m m u n i c a t e
– A v o i d  u n n e c e s s a r y  c o m p l i c a t i o n  o r  o v e r  
a b s t r a c t i o n
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Agenda
• M o t i v a t i o n
• T y p e s  o f  t e s t s
• W h a t ’s  U n i t  T e s t i n g ?
• U n i t  t e s t i n g  a s  d e s i g n  t o o l
• B e n e f i t s  o f  u n i t  t e s t i n g
• W h e n  a n d  w h o  w r i t e s  u n i t  t e s t s
• W h e n  n o t  t o  w r i t e  u n i t  t e s t s
• T e s t i n g  c o r e  b u s i n e s s  l o g i c
• C o n t i n u o u s  I n t e g r a t i o n
• C o n c l u s i o n
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B enef i t s
• S a f e t y  n e t  f o r  r e f a c t o r i n g
• M a k e s  c o d e  r o b u s t
• A c t s  a s  a  d e s i g n  t o o l
• B o o s t s  c o n f i d e n c e
• A c t s  a s  a  p r o b e  t o  f i x  p r o b l e m s
• S e r v e s  a s  a  d o c u m e n t a t i o n
• C a n  h e l p  t o  a l e r t  u s  o f  c h a n g e  i n  A P I s
– l e a r n i n g  t e s t s
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Agenda
• M o t i v a t i o n
• T y p e s  o f  t e s t s
• W h a t ’s  U n i t  T e s t i n g ?
• U n i t  t e s t i n g  a s  d e s i g n  t o o l
• B e n e f i t s  o f  u n i t  t e s t i n g
• W h e n  a n d  w h o  w r i t e s  u n i t  t e s t s
• W h e n  n o t  t o  w r i t e  u n i t  t e s t s
• T e s t i n g  c o r e  b u s i n e s s  l o g i c
• C o n t i n u o u s  I n t e g r a t i o n
• C o n c l u s i o n
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W h en and W h o  s h o u l d w r i t e i t ?
• B e s t   w r i t t e n  
– b e f o r e  w r i t i n g  c o d e  o r  
– a s  i t  i s  b e i n g  w r i t t e n

• W r i t t e n  b y  t h e  d e v e l o p e r
– C a n  a  Q A  p e r s o n  w r i t e  i t ?

• N o t  e f f e c t i v e  i f  o t h e r s  w r i t e  i t

• N o t  e f f e c t i v e  i f  w r i t t e n  a t  o t h e r  t i m e s
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Agenda
• M o t i v a t i o n
• T y p e s  o f  t e s t s
• W h a t ’s  U n i t  T e s t i n g ?
• U n i t  t e s t i n g  a s  d e s i g n  t o o l
• B e n e f i t s  o f  u n i t  t e s t i n g
• W h e n  a n d  w h o  w r i t e s  u n i t  t e s t s
• W h e n  n o t  t o  w r i t e  u n i t  t e s t s
• T e s t i n g  c o r e  b u s i n e s s  l o g i c
• C o n t i n u o u s  I n t e g r a t i o n
• C o n c l u s i o n
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W h en no t  t o  w r i t e U ni t  t es t ?
• N o t  e f f e c t i v e  t o  t a k e  e x i s t i n g  c o d e  a n d  
s t a r t  w r i t i n g  t e s t s

• W h y ?
• Y o u  c a n ’t  t h i n k  o f  t h e  s p e c i f i c  i s s u e s  t o  b e  
t e s t e d  a l l  a t  o n c e

• N o  p o i n t  g o i n g  o n  a  m a r a t h o n  o f  w r i t i n g  
t e s t s  f o r  l e g a c y  c o d e

• W h a t ’s  t h e  s o l u t i o n  t h e n ?
– W r i t e  u n i t  t e s t s  a s  y o u  r e f a c t o r  o r  e v o l v e  
c o d e  i n s t e a d
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Agenda
• M o t i v a t i o n
• T y p e s  o f  t e s t s
• W h a t ’s  U n i t  T e s t i n g ?
• U n i t  t e s t i n g  a s  d e s i g n  t o o l
• B e n e f i t s  o f  u n i t  t e s t i n g
• W h e n  a n d  w h o  w r i t e s  u n i t  t e s t s
• W h e n  n o t  t o  w r i t e  u n i t  t e s t s
• T e s t i n g  c o r e  b u s i n e s s  l o g i c
• C o n t i n u o u s  I n t e g r a t i o n
• C o n c l u s i o n
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C o r e b u s i nes s  l o gi c
• W h a t  a b o u t  c o r e  b u s i n e s s  l o g i c  t h a t  i s  c r i t i c a l  t o  
t h e  s y s t e m ’s  s u c c e s s ?

• U s e r s / c u s t o m e r s  w i l l  t e s t  i t ,  i s n ’t  i t ?

• M a y  b e  t o o  l a t e  t h o u g h

• C a n  y o u  g e t  t h o s e  t e s t e d  s o o n e r ?
• C a n  y o u  a u t o m a t e  t h o s e  t e s t s ?

• L o o k  a t  F I T :  F r a m e w o r k  f o r  I n t e g r a t e d  T e s t i n g

TDD - 26

Agenda
• M o t i v a t i o n
• T y p e s  o f  t e s t s
• W h a t ’s  U n i t  T e s t i n g ?
• U n i t  t e s t i n g  a s  d e s i g n  t o o l
• B e n e f i t s  o f  u n i t  t e s t i n g
• W h e n  a n d  w h o  w r i t e s  u n i t  t e s t s
• W h e n  n o t  t o  w r i t e  u n i t  t e s t s
• T e s t i n g  c o r e  b u s i n e s s  l o g i c
• C o n t i n u o u s  I n t e g r a t i o n
• C o n c l u s i o n
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C o nt i nu o u s  I nt egr at i o n• W h a t  g o o d  a r e  t h e  t e s t  c a s e s  i f  t h e y  a r e  n o t  
r u n

• H o w  o f t e n  s h o u l d  w e  r u n  t h e m ?
• E v e r y  n i g h t  a t  l e a s t
• H o w  a b o u t  o n c e  e v e r y  h o u r ?
• O r  b e t t e r  s t i l l  w h e n  e v e r  c o d e  c h a n g e  i s  
c h e c k e d  i n

• W h e n  c o d e  i s  c h e c k e d  i n  t h e  c o d e  i s  c o m p i l e d  
a u t o m a t i c a l l y  a n d  a l l  t e s t s  c a s e s  a r e  e x e c u t e d
– I f  a test f ails th e team is alerted
– W h en test f ails, noth ing else imp ortant/ h igh  p riority
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T o o l s  f o r  C o nt i nu o u s  I nt egr at i o n
• A n t h i l l
h t t p : //w w w . u r b a n c o d e . c o m /p r o j e c t s /a n t h
i l l /d e f a u l t . j s p

• C r u i s e  C o n t r o l /C r u i s e  C o n t r o l . N E T
h t t p : //c r u i s e c o n t r o l . s o u r c e f o r g e . n e t /

• D r a c o . N E T
h t t p : //d r a c o n e t . s o u r c e f o r g e . n e t /

• G u m p
h t t p : //j a k a r t a . a p a c h e . o r g /g u m p /
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Agenda
• M o t i v a t i o n
• T y p e s  o f  t e s t s
• W h a t ’s  U n i t  T e s t i n g ?
• U n i t  t e s t i n g  a s  d e s i g n  t o o l
• B e n e f i t s  o f  u n i t  t e s t i n g
• W h e n  a n d  w h o  w r i t e s  u n i t  t e s t s
• W h e n  n o t  t o  w r i t e  u n i t  t e s t s
• T e s t i n g  c o r e  b u s i n e s s  l o g i c
• C o n t i n u o u s  I n t e g r a t i o n
• C o n c l u s i o n

TDD - 30

C o nc l u s i o n
• T e s t  D r i v e n  D e v e l o p m e n t  c a n  h e l p  y o u
– C r e a t e  a  m o r e  p r a g m a t i c  d e s i g n
– C r e a t e  a  r o b u s t  s y s t e m
– S t a y  a l e r t  w h e n  t h i n g s  s t a r t  f a l l i n g  a p a r t
– F i n d  p r o b l e m s  b e f o r e  t h e y  b e c o m e  
u n m a n a g e a b l e

– S e r v e  a s  a  g o o d  d o c u m e n t a t i o n
– I s o l a t e  t h e  s y s t e m  f o r  e a s y  p r o b l e m  s o l v i n g

• U s e d  a l o n g  w i t h  C o n t i n u o u s  i n t e g r a t i o n  
c a n  m a k e  a  d i f f e r e n c e  b e t w e e n  s u c c e s s  
a n d  f a i l u r e



TDD - 31

Thanks!
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