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Introductions:  Who am I?
• C h a r le s  O l iv e r  N u t t e r  –  
c h a r le s .n u t t e r@ s u n .c o m

• T h o m a s  E n e b o  - th o m a s .e n e b o @ s u n .c o m

• E n g in e e r s  a t S u n , J R u b y  c o r e  d e v e lo p e r

• 1 0 +  y e a r s  J a v a  e x p e r ie n c e  e a c h
> A ls o  C /C + + , W in 3 2 , C #, .N E T , J a v a M E /C L D C , 
P e r l , L i t e S te p , J IN I , J a v a E E

• W o r k in g  to  m a k e  R u b y  a  f i r s t-c la s s  J V M  
la n g u a g e

• W o r k in g  to  m a k e  J V M  a  b e t t e r  h o m e  fo r  
d y n la n g s
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Agenda 
• W h a t I s  J R u b y

• R u b y  D e s ig n  I s s u e s

• T h e  J R u b y  W a y

• J R B u i ld e r /C h e r i

• N e tB e a n s  R u b y  S u p p o r t

• C o m p a t ib i l i t y  M e t r ic s

• J R u b y  C o m p i le r  a n d  P e r f o rm a n c e  M e t r ic s

• C o n c lu s io n  a n d  Q /A
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What Is JRuby
• S ta r t e d  in  2 0 0 2

• J a v a  im p le m e n ta t io n  o f R u b y  la n g u a g e

• O p e n  s o u r c e , m a n y  a c t iv e  c o n t r ib u t o r s

• A im in g  fo r  c o m p a t ib i l i t y  w i t h  c u r r e n t R u b y  
v e r s io n

• E a s y  in t e g r a t io n  w i t h  J a v a  l ib r a r ie s , 
in f r a s t r u c tu r e
> C a l l t o  R u b y  f r o m  J a v a  v ia  J S R 2 2 3 , B S F
> U s e  J a v a  c la s s e s  f r o m  R u b y  (e .g . S c r ip t J a v a )

• G r o w in g  s e t o f e x t e r n a l p r o je c t s  b a s e d  o n  
J R u b y
> J R u b y -e x t r a s  (A c t iv e R e c o r d -J D B C , r a i ls -
in t e g r a t io n , ...)
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Why Ruby on Java?
• R u b y  o n ly  s u p p o r t s  g r e e n  th r e a d s

• U n ic o d e  s to r y  is  r a t h e r  w e a k

• P e r f o rm a n c e  o f t e n  c o n s id e r e d  “s lo w ”

• T o o  g r e a t a  c h a n g e  fo r  m a n y  
o r g a n iz a t io n s

• S t i l l r e la t iv e ly  n e w , p e r c e iv e d  a s  “u n t r ie d ”

• E x is t in g  in v e s tm e n t s  in  J a v a  in f r a s t r u c t u r e

• V a s t , p r o v e n  c o l le c t io n  o f J a v a  l ib r a r ie s

• C o m p le t e  p la t f o rm  in d e p e n d e n c e
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Ruby Design Issues
• R u b y  1 .8 : G r e e n  th r e a d in g

> C a n 't s c a le  a c r o s s  p r o c e s s o r s /c o r e s
> C  l ib r a r ie s  w o n 't o r  c a n 't y ie ld  to  R u b y  th r e a d s
> O n e -s iz e -f i t s -a l l s c h e d u le r  d o e s n 't f i t  a l l

• R u b y  1 .9 : N a t iv e , n o n -p a r a l le l t h r e a d in g
> C o r e  c la s s e s , e x t e n s io n s  n o t r e a d y  fo r  p a r a l le l 
e x e c

> L o t s  o f w o r k  to  e n s u r e  th r e a d -s a fe  in t e r n a ls
> M o v e  to  n a t iv e  th r e a d s , b u t n o t r u n n in g  in  
p a r a l le l
– **M a y  c h a n g e  b e fo r e  2 .0
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Ruby Design Issues
• R u b y  1 .8 : P a r t ia l U n ic o d e  s u p p o r t

> I n t e r n e t-c o n n e c t e d  a p p s  must h a v e  s o l id  
U n ic o d e

> R u b y  p r o v id e s  p a r t ia l s u p p o r t , b u t n o t 
c o n s is t e n t

> A p p  d e v e lo p e r s  m u s t r o l l t h e i r  o w n : R a i ls  
M u l t iB y t e

• R u b y  1 .9 : F u l l U n ic o d e  (M 1 7 N ) b u t d r a s t ic  
c h a n g e
> S t r in g  in t e r f a c e  c h a n g e s  to  p e r -c h a r , n o t p e r -
b y t e
– B r e a k s  e x is t in g  c o n s u m e r s  o f t h o s e  m e t h o d s

– D u p l ic a t e  m e th o d s  to  a l lo w  p e r -b y t e  a c c e s s

> E a c h  s t r in g  c a n  h a v e  i t s  o w n  e n c o d in g
– M ix e d  e n c o d in g  a p p  b e h a v io r  u n c le a r

– M u c h  m o r e  c o m p l ic a t e d  t h a n  “ju s t s u p p o r t U n ic o d e ”
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Ruby Design Issues
• R u b y  1 .8 : S lo w e r  th a n  m o s t la n g u a g e s

> 1 .8  is  u s u a l ly  c a l le d  “fa s t e n o u g h ”
> ...b u t r o u t in e ly  f in is h e s  la s t o n  b e n c h m a r k s
> ...a n d  n o  p la n s  to  im p r o v e  in  1 .8

• R u b y  1 .9 : Im p r o v e m e n t , b u t s t i l l m o r e  to  
d o
> 3 -4 x  fa s t e r  o n  s o m e  ta r g e te d  te s t s
> ...b u t n o  c h a n g e  o n  o th e r s
> A O T  c o m p i la t io n
> M o r e  to  d o : n o  J IT ; G C , th r e a d in g  s t i l l s lo w ;
> N o t l ik e ly  to  b e  “d o n e ” s o o n  (1 .9 .1  in  
D e c e m b e r)
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Ruby Design Issues
• R u b y  1 .8 : M e m o r y  m a n a g e m e n t

> S im p le  d e s ig n
> G o o d  fo r  m a n y  a p p s , b u t (p r o b a b ly ?) d o e s n 't 
s c a le

> S to p -th e -w o r ld  G C , n o  p a r a l le l o r  g e n e r a t io n a l 
c o l le c t io n

• R u b y  1 .9 : N o  c h a n g e
> Im p r o v e d  p e r f o rm a n c e  m e a n s  m o r e  g a r b a g e
> M u lt ip le  n a t iv e  th r e a d s , p o te n t ia l ly  m o r e  
c o n te n t io n

> G C  p r o b le m s  c o u ld  m u l t ip ly , c u t t in g  in t o  p r o f i t s
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Ruby Design Issues
• R u b y  1 .8 : C  la n g u a g e  e x te n s io n s

> C  is  d i f f ic u l t t o  w r i t e  w e l l
> B a d ly -b e h a v e d  e x t e n s io n s  c a n  c r a s h  R u b y  
r u n t im e

> T h r e a d in g , G C  is s u e s
> P o r t a b le , b u t o f t e n  m u s t b e  r e c o m p i le d
> N o  s e c u r i t y  r e s t r ic t io n s

• R u b y  1 .9 : N o  c h a n g e
> C a n 't a f f o r d  to  b r e a k  e x t e n s io n s
> R u b y  C  A P I e x p o s u r e  l im i t s  c h a n g e s  to  R u b y  
c o r e

> C o m m o n  p e r f o rm a n c e  a d v ic e : “W r i t e  i t in  C ”
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Other Ruby Issues
• P o l i t ic s

> Y o u  w a n t m e  to  s w i t c h  to  w h a t?
> ...a n d  i t n e e d s  n e w  s e r v e r s /s o f tw a r e /t r a in in g ?
> P o te n t ia l ly  b e t t e r  a c c e p te d  b y  1 .9

• L e g a c y
> L o t s  o f J a v a  a p p s  a n d  c o d e  in  th e  w o r ld

– E x te n s iv e  l ib r a r y  o f J a v a  f r a m e w o r k s

– M a n y  e x p e r ie n c e d  u s e r s , d e v e lo p e r s , 
a d m in is t r a t o r s

> L a r g e  e x is t in g  in v e s tm e n t in  J a v a  
in f r a s t r u c t u r e
– S e r v e r  s o f tw a r e , d e v e lo p e r  a n d  a d m in  t r a in in g

– E x is t in g  s e r v ic e s , f r a m e w o r k s
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The JRuby Way
• N a t iv e  th r e a d in g

> S c a le  a c r o s s  a l l p r o c e s s o r s /c o r e s  in  s y s t e m
> C o n c u r r e n t e x e c u t io n , e v e n  in  e x t e n s io n s
> A l lo w  s y s t e m  to  s c h e d u le  th r e a d s
> E n s u r e  r e a s o n a b le  s a fe t y  in  c o r e  c la s s e s
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The JRuby Way
• W o r ld -c la s s , n a t iv e  U n ic o d e  s u p p o r t

> P r o v id e  R u b y 's  b y t e []-b a s e d  S t r in g
– ...b u t a ls o  p r o v id e  n a t iv e  R a i ls  m u l t ib y t e  “C h a r s ” 
c la s s

– ...a n d  y o u  c a n  a ls o  u s e  J a v a 's  U T F -1 6  S t r in g

> J a v a  h a s  c o m p le t e , r e l ia b le  U n ic o d e  s u p p o r t
– ...a n d  a l l l ib r a r ie s  a r e  U n ic o d e -r e a d y

– ...a n d  a l l IO  c h a n n e ls  s u p p o r t m a n y  e n c o d in g s
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The JRuby Way
• S c a la b le  P e r f o rm a n c e

> M a k e  in t e r p r e t e r  a s  fa s t a s  p o s s ib le
– N o  r e a s o n  w e  c a n 't in t e r p r e t a s  fa s t a s  R u b y  1 .8

> S u p p o r t R u b y  1 .9 /2 .0  b y te c o d e  e n g in e
– S a m e  r e s u l t in g  p e r f o rm a n c e  g a in s  in  J R u b y  a s  in  
R u b y  1 .9

– F u tu r e -p r o o f

> C o m p i le  to  J a v a  b y t e c o d e
– A O T  a n d  J IT  c o m p i la t io n

– L e t H o tS p o t t a k e  o v e r
– J IT  c o m p i la t io n
– C o d e  in l in in g
– D y n a m ic  o p t im iz a t io n
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The JRuby Way
• L e t J a v a  m a n a g e  m e m o r y

> B e s t m e m o r y  m a n a g e m e n t a n d  G C  in  th e  
w o r ld

> W id e  v a r ie t y  o f G C  o p t io n s
– C o n c u r r e n t

– G e n e r a t io n a l

– R e a l-t im e

> S c a le s  u p  to  e n o rm o u s  a p p l ic a t io n s  a n d  lo a d s
> B a t t le -te s t e d : m i l l io n s  o f d e p lo y m e n t s  
w o r ld w id e
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The JRuby Way
• J a v a -b a s e d  e x te n s io n s

> E a s ie r  t o  w r i t e  th a n  C
> N e a r ly  im p o s s ib le  t o  c r a s h  r u n t im e  o r  V M
> T r u ly  p o r t a b le : w r i t e  o n c e , r u n  a n y w h e r e
> N o  G C , th r e a d in g , o r  s e c u r i t y  is s u e s : i t 's  a l l 
J a v a

> C le a n  s e p a r a t io n  b e tw e e n  c o r e  a n d  e x te n s io n  
A P I

> E a s ie r  t o  e x p o s e  J a v a  l ib r a r ie s  th a n  C  l ib r a r ie s
> “E v e r y b o d y ” k n o w s  J a v a
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The JRuby Way
• P o l i t ic s  d o n 't g e t in  th e  w a y

> J R u b y  is  “ju s t a n o th e r  J a v a  l ib r a r y ”
> E a s ie r  t o  c h a n g e  w e b  f r a m e w o r k  th a n  a p p  
a r c h i t e c t u r e

> M in im a l im p a c t t o  d e v , a d m in  p r o c e s s e s
> T e n  y e a r s  o f m a in s t r e a m  J a v a

• L e g a c y  in t e g r a t e s  ju s t f in e
> C a l l e x is t in g  s e r v ic e s , l ib r a r ie s  d ir e c t ly  f r o m  
R u b y

> Im p le m e n t s e r v ic e s  in  R u b y
> D e p lo y  to  e x is t in g  s e r v e r s
> S a m e  p r o v e n  s c a la b i l i t y , r e l ia b i l i t y ...ju s t a  n e w  
la n g u a g e
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What Can It Do?
• M o s t “p u r e ” R u b y  c o d e  r u n s  ju s t f in e  n o w

• R a k e  r u n s  w e l l , t h o u g h  n o  o f f ic ia l te s t in g  
e f f o r t

• R u b y G e m s , d i t t o , b u t i t 's  h i t m o r e  o f t e n

• P r o je c t s  u s in g  J R u b y  +  R S p e c  n o w

• R a i ls  lo o k in g  b e t t e r  a n d  b e t t e r
> S o m e  s m a l l-s c a le  p r o d u c t io n  a p p s  in  th e  w i ld
> R a i ls  u n i t t e s t s  a b o v e  9 8 %  p a s s in g  in  J R u b y
> M o r e  a n d  m o r e  o f R a i ls  in  o u r  r e g r e s s io n  
s u i t e s

• O th e r  c o m b in a t io n s  o f J R u b y  +  X  p o p p in g  
u p  d a i ly
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Yeah, But What Else?
• R u b y  +  J a v a  =  A w e s o m e

> J a v a  p r o v id e s  l ib r a r ie s  a n d  V M  R u b y  n e e d s
– E x te n s iv e , f le x ib le  l ib r a r ie s

– O f t e n  to o  c o m p l ic a t e d  to  u s e ...w h y ?

– P e r h a p s  J a v a  is  g o o d  fo r  f r a m e w o r k s , b u t n o t f o r  
c a l l in g  th e m ?

– P e r h a p s  th e r e 's  a  b e t t e r  o p t io n  f o r  “g lu in g ” l ib r a r ie s  
t o g e t h e r?

> R u b y  p r o v id e s  a g i le , f le x ib le , f u n  la n g u a g e  
J a v a  n e e d s
– U n ix  m e ta p h o r : l ib r a r ie s  u s e  C , a p p s  o f t e n  u s e  
d y n la n g s

– A p p l ie d  to  J a v a : J V M  is  o u r  k e r n e l, J a v a  is  o u r  C

– R u b y  a n d  it s  i lk  f in a l ly  c o m p le t e  t h e  p la t f o rm

> M o r e  p o w e r f u l t h a n  e i t h e r  a lo n e
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JRBuilder/Cheri
• J R B u i ld e r /C h e r i p r o je c t b y  B i l l D o r t c h

> A  R u b y  “S w in g B u i ld e r ”
> G r o o v y -l ik e  b u i ld e r  s y n t a x  fo r  S w in g

– B u t w r i t t e n  e n t i r e ly  in  R u b y

– ...a n d  o n ly  a  c o u p le  k lo c

> A ls o  in s p i r e d  b y  F 3
– D e c la r a t iv e  s y n t a x  fo r  S w in g /J a v a 2 D  U Is

> D a ta  b in d in g  s u p p o r t s im i la r  t o  J S R  2 9 5  
“B e a n s  B in d in g ”

> A d d i t io n a l J a v a  in t e g r a t io n  e n h a n c e m e n t s
– J a v a  a r r a y  a n d  p r im i t iv e  m a n ip u la t io n

– S o m e  m e r g e d  in t o  J R u b y  p r o p e r , m o r e  to  c o m e
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Demo:
JRBuilder/Cheri -
A Ruby SwingBuilder
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NetBeans Ruby Support
• T o r  N o r b y e  s ta r t e d  w o r k  in  S e p te m b e r

• U s e s  J R u b y 's  p a r s e r

• A v a i la b le  in  N e tB e a n s  6  M i le s t o n e  7  
> R u b y  s u p p o r t in  “U p d a te  C e n te r ”
> S t i l l e a r ly , b u t v e r y  p r o m is in g

• E d i t o r  f e a t u r e s : s y n ta x  c o lo r in g , 
c o m p le t io n  (m e th o d s , s t r in g  e s c a p e s , 
r e g e x , v a r ia b le s ...), v a r ia b le  r e n a m in g , 
h y p e r l in k in g  (g o  to  d e f in i t io n )

• ID E  fe a t u r e s : r u n n in g  te s t s  a n d  s c r ip t s , 
R u b y  p r o je c t s , R a i ls  p r o je c t s , in -ID E  
W E B r ic k  s e r v e r
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Demo:
Netbeans Ruby Support
 

2 3
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Measuring Compatibility
• H o w  d o  y o u  im p le m e n t a  la n g u a g e  w i t h  n o  
s p e c ?

• ...a n d  n o  c o m p le t e  s u i t e  o f fu n c t io n a l 
t e s t s ?

• M a k e  d o  w i t h  w h a t 's  a v a i la b le
> P a r t ia l s u i t e s  (M R I 's  te s t s , B F T S , R u b ic o n , 
r u b y _ te s t)

> A p p l ic a t io n s ' o w n  s u i t e s  (R S p e c , R a i ls  s o  fa r )
> O u r o w n  s u i t e  o f t e s t s , e x p a n d e d  o v e r  t im e
> O th e r  im p le m e n ta t io n s ' t e s t s  (R u b in iu s , o th e r s  
s o o n ?)

• D o c u m e n t a s  w e  g o
> C o m m u n i t y  s p e c : w w w .h e a d iu s .c o m /r u b y s p e c
> J R u b y  m a i l in g  l is t a r c h iv e s , 
w w w .h e a d iu s .c o m /jr u b y w ik i
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Compatibility: Ruby Tests
• R u b y 's  s a m p le  te s t 
(r u b y _ s r c /s a m p le /te s t .r b )
> 9 5 %  o r  b e t t e r  p a s s in g
> R e m a in in g  is  m o s t ly  P O S IX y  s tu f f w e  c a n 't  
s u p p o r t

> P o p u la r  m e a s u r e  o f c o m p a t ib i l i t y  (X R u b y , 
R u b y .N E T )

> ...b u t v e r y  l im i t e d  in  s c o p e

• R u b y 's  la n g u a g e  u n i t te s t s  
(r u b y _ s r c /te s t/r u b y )
> 9 0%  o r  b e t t e r  p a s s in g
> “s e c o n d  s te p ” to w a r d  c o m p a t ib i l i t y ?

• R u b ic o n  (r u b y f o r g e .o r g /p r o je c t s /r u b y t e s t s )
> M a n y  te s t s  1 0 0% ; p e r h a p s  8 0%  p a s s in g  
o v e r a l l

> N o t th e  m o s t r e l ia b le  s u i t e , b u t o ld e s t , la r g e s t
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Compatibility: Rails 1.2.1
> A c t iv e S u p p o r t

– 4 9 8  te s t s , 1 8 4 9  a s s e r t io n s , 4  fa i lu r e s , 0  e r r o r s  
(9 9 .1 9 % )

> A c t io n P a c k
– 1 1 5 7  te s t s , 4 8 6 8  a s s e r t io n s , 6  f a i lu r e s , 2  e r r o r s  
(9 9 .3 0% )

> A c t io n M a i le r
– 6 4  te s t s , 1 3 3  a s s e r t io n s , 4  fa i lu r e s , 2  e r r o r s  
(9 0 .6 3 % )

> A c t io n W e b S e r v ic e
– 9 6  te s t s , 5 3 1  a s s e r t io n s , 0  fa i lu r e s , 0  e r r o r s  (1 0 0% )

> A c t iv e R e c o r d
– 1 0 1 2  te s t s , 3 6 5 8  a s s e r t io n s , 4 1  fa i lu r e s , 6  e r r o r s  
(9 5 .3 5 % )

> 2 8 2 7  te s t s , 6 2  fa i lu r e s  o r  e r r o r s  (9 7 .7 0% )
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Compatibility: Others
• B F T S  (r u b y f o r g e .o r g /p r o je c t s /b f t s )

> M a y b e  9 0%  p a s s in g
> F a i r ly  c o m p le t e , b u t f o r  v e r y  fe w  c o r e  c la s s e s

• r u b y _ te s t 
(r u b y f o r g e .o r g /p r o je c t s /r u b y _ te s t)
> U n k n o w n ; ju s t s t a r t e d  lo o k in g  a t i t r e c e n t ly

• R S p e c 's  s p e c s  (r s p e c .r u b y f o r g e .o r g )
> 9 9 %  p a s s in g

• O u r  o w n  r e g r e s s io n  s u i t e : 1 0 0% !!!
> C o v e r a g e  e x c e e d s  8 0%
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Measuring Performance
• N o  s ta n d a r d  s e t o f b e n c h m a r k s  fo r  R u b y

• A l io t h  “S h o o to u t ” te s t s
> W id e  r a n g e  o f a lg o r i t h m s  te s t e d
> M o s t a r e  m e m o r y -in t e n s iv e
> M u c h -m a l ig n e d  a m o n g  R u b y is t s

• R u b y  1 .9  b e n c h m a r k s
> N a r r o w  b u t s o l id  r a n g e  o f te s t s
> P r im a r i ly  t e s t in g  a r e a s  Y A R V  w a s  d e s ig n e d  to  
im p r o v e

> S u b je c t o f r e c e n t “R u b y  s h o o to u t ”

• R a i ls  r e q u e s t s -p e r -s e c o n d
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Performance Metrics
• R a i ls  r e q u e s t s -p e r -s e c o n d  (W E B r ic k )

• S t i l l 1 0 0%  in t e r p r e t e d , b u t s o m e  p la y in g  
w i t h  J IT

• R u b y  1 .8 .4
> s t a t ic  - 3 0 1 .0 9  r e q /s
> d y n a m ic  - 1 2 1 .7 4  r e q /s

• J R u b y  0 .9 .8  (J a v a  6  s e r v e r  V M )
> s t a t ic  –  1 8 0 .0 3  r e q /s
> D y n a m ic  –  5 0 .5 3  r e q /s
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Performance: JRuby
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Performance: JRuby
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JRuby Compiler
• A h e a d -o f-t im e

> C o m p i le  .r b  f i le  t o  .c la s s  f i le
> D ir e c t ly  e x e c u t a b le , o r  r e q u i r e /lo a d a b le
> P a c k a g e  c o m p i le d  R u b y  l ik e  c o m p i le d  J a v a

• J u s t-in -t im e
> H e a v i ly  h i t m e th o d s  c o m p i le d  a t r u n t im e
> R u n  e x is t in g  a p p s , s c r ip t s  w i t h o u t m o d i f ic a t io n
> O p t im iz e  m e th o d s  g e n e r a t e d  a t r u n t im e

• I n c r e m e n ta l d e s ig n
> F a l l b a c k  o n  in t e r p r e t e r  f o r  u n im p le m e n te d  b i t s
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Demo:
JRuby Compiler
 

3 3
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Performance: JRuby Compiler
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Performance: JRuby Compiler
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What Next for JRuby?
• V ia b le  fo r  d e v e lo p m e n t to d a y

> N o t p e r f e c t , b u t w h a t is ?

• R a p id ly  a p p r o a c h in g  M R I o n  m a n y  f r o n t s

• M a n y  c a p a b i l i t ie s  b e y o n d  M R I to d a y

• M o r e  a n d  m o r e  a p p s  r u n n in g
> D o e s  y o u r s ?
> S h o u ld n 't y o u  e n s u r e  th a t i t d o e s ?

• B r ig h t f u t u r e  fo r  R u b y  o n  th e  J a v a  p la t f o rm
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JRuby Roadmap
• E a r ly  M a r c h , 0 .9 .8  r e le a s e

> O f f ic ia l “R a i ls  S u p p o r t ”
> F ir s t r e le a s e  o f e x p e r im e n ta l c o m p i le r
> H u n d r e d s  o f b u g  f ix e s , s o m e  c o m p le t e  l ib  
r e w r i t e s

• A p r i l t im e f r a m e , 0 .9 .9
> J IT  c o m p i le r  e n a b le d , A O T  h a n d le s  “m o s t” 
s c r ip t s

> C o n t in u in g  a p p  c o m p a t ib i l i t y  w o r k
> E x p a n d in g  R a i ls  w i t h  W A R , e n te r p r is e  A P I 
s u p p o r t

• M a y  t im e f r a m e , 1 .0 R C ?
> W ra p p in g  u p , s m o o th in g  th e  e d g e s
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More Information
• J R u b y : w w w .j r u b y .o r g

• J R u b y  W ik i: h e a d iu s .c o m /jr u b y w ik i

• R u b y S p e c  W ik i: h e a d iu s .c o m /r u b y s p e c

• J R B u i ld e r : 
w w w 2 .w e b n g .c o m /b d o r t c h /jr b u i ld e r

• C h e r i : w w w 2 .w e b n g .c o m /b d o r t c h /c h e r i

• N e tB e a n s  R u b y : 
w ik i.n e t b e a n s .o r g /w ik i/v ie w /R u b y

• C h a r l ie 's  B lo g : h e a d iu s .b lo g s p o t .c o m

• T o m 's  B lo g : 
b lo g l in e s .c o m /b lo g /T h o m a s E E n e b o
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Become Super Powerful 
with JRuby
 
Q/A
Thank You!
charles .nutter@ sun.com
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