
Ulf V in n e ra s  C is c o  S y s te m s              
M e tro  E th e rn e t B u s in e s s  &  T e c h n ic a l 
S u m m it  S u m m it

1 1 0  tv  c h a n n e ls  to  1 0 0  0 0 0  u s e rs

1© 2 0 0 2 , C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

110  tv  c h a n n e ls  to  10 0  0 0 0  u s e r s

U lf V in n e r a s

C is c o  S y s te m s

222© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

W h a t is  m e tr o  e th e r n e t

O b je c tiv e  o f b r in g in g  E th e r n e t in  th e  O b je c tiv e  o f b r in g in g  E th e r n e t in  th e  
F ir s t M ile  is  to  d e liv e r   F ir s t M ile  is  to  d e liv e r   d a ta , v o ic e , d a ta , v o ic e , 

v id e ov id e o o v e r  a  s im p le  a n d  in e x p e n s iv e  o v e r  a  s im p le  a n d  in e x p e n s iv e  
E th e r n e t  E th e r n e t  n e tw o r k .n e tw o r k .

N a tu r a lly  a  M e tr o  e th e r n e t n e tw o r k  N a tu r a lly  a  M e tr o  e th e r n e t n e tw o r k  
is  a ls o  is  a ls o  c o m b in e dc o m b in e d w ith  w ith  x D S Lx D S L

s e r v ic e s , to  c o v e r  b ig g e r  a r e a s .s e r v ic e s , to  c o v e r  b ig g e r  a r e a s .
E v e r y th in g  d e s c r ib e d  in  th is  E v e r y th in g  d e s c r ib e d  in  th is  

p r e s e n ta tio n  is  p r e s e n ta tio n  is  a ls o  a p p lic a b lea ls o  a p p lic a b le in  a  in  a  
x D S L  e n v ir o n m e n tx D S L  e n v ir o n m e n t



Ulf V in n e ra s  C is c o  S y s te m s              
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1 1 0  tv  c h a n n e ls  to  1 0 0  0 0 0  u s e rs

333© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

A g e n d a

W h a t is  m u ltic a s t, w h y ?W h a t is  m u ltic a s t, w h y ?

S e c u r ity  in  p a y  tv  b r o a d c a s tin gS e c u r ity  in  p a y  tv  b r o a d c a s tin g

E x p e r ie n c e  o f s m a ll/la r g e  s c a le  m u ltic a s tE x p e r ie n c e  o f s m a ll/la r g e  s c a le  m u ltic a s t

U n r e s o lv e d  is s u e s , fu tu r eU n r e s o lv e d  is s u e s , fu tu r e ……

444© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

A g e n d a

W h a t is  m u ltic a s t, w h y ?W h a t is  m u ltic a s t, w h y ?

S e c u r ity  in  p a y  tv  b r o a d c a s tin gS e c u r ity  in  p a y  tv  b r o a d c a s tin g

E x p e r ie n c e  o f s m a ll/la r g e  s c a le  m u ltic a s tE x p e r ie n c e  o f s m a ll/la r g e  s c a le  m u ltic a s t

U n r e s o lv e d  is s u e s , fu tu r eU n r e s o lv e d  is s u e s , fu tu r e ……
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555© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

W h a t is  m u ltic a s t, U n ic a s t fu n c tio n

S e r v e r

R o u te r

In e ffic ie n t u s e  o f 
b a n d w id th

666© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

W h a t is  m u ltic a s t, m u ltic a s t fu n c tio n

S e r v e r

R o u te r

M u ltic a s t

F o r  m u ltic a s t d is tr ib u tio n  th e  ip  a d d r e s s  r a n g e  o f 
2 2 4 .0 .0 .0 -2 3 9 .2 5 5 .2 5 5 .2 5 5 h a s  b e e n  a llo c a te d

-2 2 4 .x .x .x  r e s e r v e d  fo r  p r o to c o ls
-2 3 9 .x .x .x  id e n tifie d  a s  a  ” lo c a l d o m a in ” r a n g e

E ffic ie n t u s e  o f 
b a n d w id th
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777© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

T o d a y  o n  In te r n e t, R a d io /tv  c h a n n e l 
d is tr ib u tio n

• W h a t if th is  w o u ld  b e  th e  S w e d is h  p a r t o f 
th e  In te r n e t in s te a d  o f 5  r o u te r s ?

• 5 0  0 0 0  p e o p le  w a n t to  lis te n  to /lo o k  a t th e  
s a m e  c h a n n e l, a n d  th a t c h a n n e l is  4  M b

• E v e n  if th a t c h a n n e l is  o n ly  5 0 k b /s , it 
m e a n s  w e  w ill w a s te  2 ,5  G b ... (2 0  k b /s  o v e r  
1G b /s  

• W h a t d o e s  th is  m e a n  fo r  th e  s tr e a m in g  
s e r v e r ...

888© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

T o d a y  o n  In te r n e t, R a d io /tv  c h a n n e l 
d is tr ib u tio n

• M u ltic a s t w ith in  o n e  
n e tw o r k  (o n e  S e r v ic e  
p r o v id e r /n e tw o r k  
p r o v id e r ) p a y -tv  
c h a n n e ls

• M u ltic a s t o v e r  th e  
In te r n e t, fr e e  tv , r a d io

T h e  tw o  s c e n a r io s
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1 1 0  tv  c h a n n e ls  to  1 0 0  0 0 0  u s e rs

999© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

A g e n d a

W h a t is  m u ltic a s t, w h y ?W h a t is  m u ltic a s t, w h y ?

S e c u r ity  in  p a y  tv  b r o a d c a s tin gS e c u r ity  in  p a y  tv  b r o a d c a s tin g

E x p e r ie n c e  o f s m a ll/la r g e  s c a le  m u ltic a s tE x p e r ie n c e  o f s m a ll/la r g e  s c a le  m u ltic a s t

U n r e s o lv e d  is s u e s , fu tu r eU n r e s o lv e d  is s u e s , fu tu r e ……

1 01 01 0© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

P a y  p e r  v ie w /p a y  tv  s e c u r ity

• In  th e  le g a c y  c a b le  tv  / d ig ita l tv  n e tw o r k , 
th e r e  is  a  p r o b le m  to d a y  w ith  p e o p le  u s in g  
“ s m a r t-c a r d s ”  to  w a tc h  c h a n n e ls  th e y  h a v e n ’t 
p a id  fo r

• A s  s o o n  a s  w e  r e ly  o n  th e  s e c u r ity  in  a  b o x  
th a t th e  c u s to m e r  h a s  c o n tr o l o v e r  (p la c e d  in  
th e  c u s to m e r s  h o m e ) th e r e  w ill b e  a  h a c k in g  
r is k
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1 1 0  tv  c h a n n e ls  to  1 0 0  0 0 0  u s e rs

1 11 11 1© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

P a y  p e r  v ie w /p a y  tv  s e c u r ity , ig m p  filte r in g

• In  th e  m e tr o  e th e r n e t e n v ir o n m e n t w e  h a v e  
th e  p o s s ib ility  to  c r e a te  ig m p  filte r s  p e r  p o r t

• T h is  g iv e s  u s  th e  p o s s ib ility  to  tu r n  o n /o ff 
m u ltic a s t c h a n n e ls  p e r  g r o u p /p e r  p o r t

• T h is  is  a ll d o n e  u s in g  S N M P  s e t (w h ic h  
m a k e s  it v e r y  e a s y  fo r  th e  s e r v ic e /n e tw o r k  
p r o v id e r  to  in te g r a te  it in  to  th e ir  e x is tin g  
m a n a g e m e n t / p r o v is io n in g  s y s te m s

1 21 21 2© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

P a y  p e r  v ie w  s e c u r ity , ig m p  filte r in g

S N M P  s e t a llo w  2 3 9 .10 0 .1.1S N M P  s e t a llo w  2 3 9 .10 0 .1.2 5

h ttp ://w w w .c is c o .c o m /u n iv e r c d /c c /td /d o c /p r o d u c t/la n /c a t2 9 5 0 /12 19 e a 1/s c g /s w ig m p .h tm # x to c id 2 1



Ulf V in n e ra s  C is c o  S y s te m s              
M e tro  E th e rn e t B u s in e s s  &  T e c h n ic a l 
S u m m it  S u m m it
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1 31 31 3© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

A g e n d a

W h a t is  m u ltic a s t, w h y ?W h a t is  m u ltic a s t, w h y ?

S e c u r ity  in  p a y  tv  b r o a d c a s tin gS e c u r ity  in  p a y  tv  b r o a d c a s tin g

E x p e r ie n c e  o f s m a ll/la r g e  s c a le  m u ltic a s tE x p e r ie n c e  o f s m a ll/la r g e  s c a le  m u ltic a s t

U n r e s o lv e d  is s u e s , fu tu r eU n r e s o lv e d  is s u e s , fu tu r e ……

1 41 41 4© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

S m a ll s c a le  e x p e r ie n c e

• M e tr o  E th e r n e t n e tw o r k  w ith  10 0 0  
c u s to m e r s

• O ffe r in g  a  tv  s e r v ic e  u s in g  a  s e t-to p -b o x

• R e ly in g  o n  P IM  s p a r s e  m o d e  a n d  IG M P v 2

• In  th e  L y s e  im p le m e n ta tio n , th e r e  a r e  4 0  tv  
c h a n n e ls  a v a ila b le  to  th e ir  s u b s c r ib e r s

• C h a n n e l s w a p  tim e  is  b e lo w  o n e  s e c o n d

L y s e  p o w e r  u tility  in  N o r w a y

h ttp s ://w w w .ly s e .n o /p r o d u k te r /b r e d b a n d /p r o d u k te r /

h ttp ://n e w s r o o m .c is c o .c o m /d lls /p r o d _ 0 9 13 0 2 .h tm l
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1 51 51 5© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

L a r g e  s c a le  e x p e r ie n c e

• M e tr o  E th e r n e t n e tw o r k  w ith  + 2 0 0  0 0 0  in te r n e t 
c u s to m e r s

• O ffe r in g  a  tv  s e r v ic e  u s in g  a  s e t-to p -b o x  (s in c e  
y e a r  2 0 0 0 )

• R e ly in g  o n  P IM  s p a r s e  m o d e  a n d  IG M P v 2

• In  th e  F a s t W e b  im p le m e n ta tio n , th e r e  a r e  8 0  tv  
c h a n n e ls  a v a ila b le  to  th e ir  s u b s c r ib e r s  (a n o th e r  
4 0  c o n fig u r e d )

• C h a n n e l s w a p  tim e  is  b e lo w  o n e  s e c o n d

F a s t W e b  in  Ita ly

1 61 61 6© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

F a s tw e b  – S e t T o p  B o x

�� ““ m in im in i-- P CP C ”” fo r  In te r n e t s u r fin g  &  Efo r  In te r n e t s u r fin g  &  E -- m a il c lie n tm a il c lie n t

�� V id e o  O n  D e m a n d   V id e o  O n  D e m a n d   ““ d e c o d e rd e c o d e r ””

�� D V D  p la y e rD V D  p la y e r

A L L  INA L L  IN

O N E  B O XO N E  B O X

C o n n e c te d  to  T VC o n n e c te d  to  T V



Ulf V in n e ra s  C is c o  S y s te m s              
M e tro  E th e rn e t B u s in e s s  &  T e c h n ic a l 
S u m m it  S u m m it

1 1 0  tv  c h a n n e ls  to  1 0 0  0 0 0  u s e rs

1 71 71 7© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

A g e n d a

W h a t is  m u ltic a s t, w h y ?W h a t is  m u ltic a s t, w h y ?

S e c u r ity  in  p a y  tv  b r o a d c a s tin gS e c u r ity  in  p a y  tv  b r o a d c a s tin g

E x p e r ie n c e  o f s m a ll/la r g e  s c a le  m u ltic a s tE x p e r ie n c e  o f s m a ll/la r g e  s c a le  m u ltic a s t

U n r e s o lv e d  is s u e s , fu tu r eU n r e s o lv e d  is s u e s , fu tu r e ……

1 81 81 8© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

S till to  b e  r e s o lv e d …

D e fin itio n  o f to d a y 's  im p le m e n ta tio n  o f m u ltic a s t

If y o u  s e n d  to  g r o u p  a d d r e s s , a ll m e m b e r s  
r e c e iv e  it

Y o u  m u s t b e  a  “ m e m b e r ”  o f a  g r o u p  to  
r e c e iv e  it’s  d a ta

Y o u  d o  n o t h a v e  to  b e  a  m e m b e r  o f a  g r o u p  
to  s e n d  to  a  g r o u p !!!

W h a t if y o u  a r e  r u n n in g  a  m u ltic a s te d  tv /r a d io  W h a t if y o u  a r e  r u n n in g  a  m u ltic a s te d  tv /r a d io  
s e r v ic e , a n d  e v e r y  c u s to m e r  w e r e  a b le  to  s e r v ic e , a n d  e v e r y  c u s to m e r  w e r e  a b le  to  

in te r fe r e  w ith  th e  c o n te n t!in te r fe r e  w ith  th e  c o n te n t!
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S till to  b e  r e s o lv e d …

T o d a y 's  im p le m e n ta tio n  o f m u ltic a s t, s e c u r e d

T o d a y 's  im p le m e n ta tio n  o f M u ltic a s t is  s e c u r e d  
a g a in s t o th e r  p e o p le  in te r fe r in g  w ith  th e  
c o n te n t, b u t th e r e  a r e  n o  s u p p o r t in  th e  
s ta n d a r d  fo r  th is

F o r  to d a y s  im p le m e n ta tio n  in  e x is tin g  n e tw o r k s , 
C is c o  h a v e  a  p r o p r ie ta r y  s o lu tio n , M V R  
(M u ltic a s t V la n  R e g is tr a tio n )

M V R :
h ttp ://w w w .c is c o .c o m /e n /U S /p r o d u c ts /h w /s w itc h e s /p s 6 2 8 /p r o d u c ts _ c o n fig u r a tio n _ g u id e _ c h a p te r 0 9 18 6 a 0 0 8 0 0 7 e 8 d 9 .h tm l

2 02 02 0© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

S till to  b e c o m e  r e s o lv e d

• If tv  a n d  r a d io  c o n te n t s h o u ld  b e  d e liv e r e d  
in  a  la r g e r  s c a le  u s in g  m u ltic a s t, m o r e  
e x te n d e d  s u p p o r t w o u ld  b e  n e e d e d  in  
fir e w a lls  (b o th  c o r p o r a te  a n d  p e r s o n a l)

F ir e w a ll s u p p o r t
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1 1 0  tv  c h a n n e ls  to  1 0 0  0 0 0  u s e rs

2 12 12 1© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

F u tu r e

• In s te a d  o f jo in in g  a  m u ltic a s t g r o u p , y o u  w ill jo in  
a  g r o u p  a n d  a  s o u r c e  (s o lv e s  th e  s e c u r ity  is s u e )

• T h is  w o u ld  r e q u ir e  IG M P v 3  s u p p o r t o n  th e  
a c c e s s  s w itc h e s , a s  w e ll a s  s u p p o r t fo r  S S M  in  
th e  c o r e , o r …

• IG M P v 3  m ig h t b e  a n  is s u e , b u t th e r e  a r e  a  c o u p le  
o f e a s y  m ig r a tio n -p a th s

U R D  (U R L  R e n d e z v o u s  D ir e c to r y )

D N S  b a s e d  S ,G  lo o k u p  in  th e  r o u te r . 

S o u r c e  s p e c ific  m u ltic a s t

W ill g iv e  fu ll S S M  s u p p o r t fr o m  fir s t r o u te r  h o p , a n d  it 
s u p p o r ts  a ll le g a c y  IG M P v 1-v 2  a p p lic a tio n s  th a t is  

a v a ila b le  to d a y

2 22 22 2© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

F u tu r e , r e q u ir e m e n t

• A g r e e m e n ts  b e tw e e n  s e r v ic e  p r o v id e r s  to  s ta r t to  
e n a b le  S S M  p e e r in g  o v e r  th e ir  e x is tin g  u n ic a s t 
p e e r in g

• T h is  c a n  e a s ily  c o -e x is ts  w ith  e x is tin g  M u ltic a s t, 
s in c e  S S M  is  s u p p o s e d  to  u s e  th e  2 3 2 .x .x .x  
a d d r e s s e s

S S M  p e e r in g
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2 32 32 3© 2 0 0 3 , Ulf V in n e ra s  C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

M o r e  in fo r m a tio n

C is c o  S w e d e n  b r o a d b a n d  p o r ta l
h ttp ://w w w .c is c o .c o m /g lo b a l/S E /b r o a d b a n d /h o m e .s h tm l

C is c o  m u ltic a s t h o m e p a g e
ftp ://ftp -e n g .c is c o .c o m /ip m u ltic a s t.h tm l

C is c o  fe a tu r e  n a v ig a to r
h ttp ://w w w .c is c o .c o m /g o /fn

S S M  o p e r a tio n a l g u id a n c e
h ttp ://w w w .ie tf.o r g /in te r n e t-d r a fts /d r a ft-ie tf-m b o n e d -s s m 2 3 2 -0 6 .tx t

S S M  d e s c r ip tio n  o f th e  a r c h ite c tu r e
h ttp ://w w w .ie tf.o r g /in te r n e t-d r a fts /d r a ft-ie tf-s s m -a r c h -0 3 .tx t

R e s e r v e d  M u ltic a s t a d d r e s s e s
h ttp ://w w w .ia n a .o r g /a s s ig n m e n ts /m u ltic a s t-a d d r e s s e s
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S ,G  lo o k u p  in  D N S , d e s c r ip tio n

• E n a b le  S S M  fo r  e x is tin g  a p p lic a tio n s

• W o r k s  w ith  e v e r y  e x is tin g  s e t-to p -b o x  th a t 
s u p p o r ts  IG M P v 1 o r  v 2

• R o u te r  c o n fig u r e d  to  s e n d  a  d n s  r e q u e s t fo r  S ,G  
m a tc h  w h e n  a  n e w  IG M P v 1 o r  v 2  jo in  is  r e c e iv e d

C o m p le te  h o s t p la tfo r m  in d e p e n d e n c e

• N o th in g  to  c o n fig u r e  o n  th e  h o s t

• 0 .0 0  c h a n g e s  to  th e  h o s t

• D N S  e n tr ie s  fo r  m u ltic a s t s o u r c e s  n e e d e d
ftp ://ftp e n g .c is c o .c o m /ip m u ltic a s t/c o n fig -n o te s /s s m -m a p .tx t



Ulf V in n e ra s  C is c o  S y s te m s              
M e tro  E th e rn e t B u s in e s s  &  T e c h n ic a l 
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1 1 0  tv  c h a n n e ls  to  1 0 0  0 0 0  u s e rs
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U R D  D e s c r ip tio n

• E n a b le  S S M  fo r  e x is tin g  a p p lic a tio n s

• W o r k s  w ith  e v e r y  b r o w s e r  th a t s u p p o r ts  fr a m e s

• N o  p lu g -in  r e q u ir e d

C o m p le te  h o s t p la tfo r m  in d e p e n d e n c e

• N o th in g  to  c o n fig u r e  o n  th e  h o s t

• 0 .0 0  c h a n g e s  to  th e  h o s t

• U R L  e a s ily  a d d e d  to  W W W  s e r v e r  H T M L  p a g e s
(ju s t a  s e c o n d  c a ll fo r  a  s p e c ific  tc p  p o r t th a t w ill b e  in te r c e p te d  
b y  th e  r o u te r )

ftp ://ftp e n g .c is c o .c o m /ip m u ltic a s t/s s m /in d e x .h tm l
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H o w  U R D  w o r k s

U s e r s  D e s k to p U s e r s  fa v o u r ite  B r o w s e r

T h a n k  y o u  fo r  c h o o s in g
th is  S p o r ts  c h a n n e l

Transferring from sessions.broadercast.com

C u r r e n tly  s h o w in g
E u r o  2 0 0 0  S o c c e r
liv e  fr o m  B r u s s e ls

E n g la n d   : G e r m a n y
3  : 1

M in  8 9 :0 0

T h e  w e b  s e r v e r
w w w .b r o a d c a s t.c o m

T h e
In te r n e t

T h e  la s t h o p  r o u te r
r u n n in g  12 .1(4 )T  o r  la te r  a n d  e n a b le d  fo r

ip urd
o n  th e  in te r fa c e  to  th e  h o s t, r o u te r  w ill 
in te r c e p t tr a ffic  to  p o r t 6 5 9  a n d  fr o m  th e  
c o n te n t o f th a t p a c k e t g e n e r a te  a  S ,G  jo in  
to  th e  r e s t o f th e  n e tw o r k

T h e  H o s t

S R C = "h ttp ://w w w .b ro a d e rc a s t.c o m :6 5 9 /u rd
-h e lp e r?

g ro u p = 2 3 2 .3 .4 .5 & s o u rc e = 1 9 2 .4 4 .8 1 .5 "
N A M E = ”UR D  c o m m a n d  UR L "


