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C o p y r ig h t

• C o p y r ig h t ©  2 0 0 5  J o h n  C o w a n
• L ic e n s e d  u n d e r  t h e  G N U  G e n e r a l P u b l ic  L ic e n s e
• A B S O L U T E L Y  N O  W A R R A N T IE S ; U S E  A T  Y O U R  

O W N  R IS K
• B la c k  a n d  w h it e  fo r  r e a d a b i l i t y

• T h e  G e n t iu m  fo n t a v a i la b le  a t 

http://www.sil.org/~gaultney/gentium
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P a r t 2  A b s t r a c t

T h is  p a r t o f t h e  tu t o r ia l is  e n t i r e ly  a b o u t W 3 C  X M L  

S c h e m a  (W X S ).  W X S  is  a  v e r y  c o m p le x  s t a n d a r d  w it h  

lo t s  o f d e t a i ls  a n d  s p e c ia l r u le s .  T h is  p r e s e n t a t io n  

a t t e m p t s  y o u  t o  fa m i l ia r iz e  y o u  w it h  m o s t o f t h e  c o n c e p t s  

a n d  te rm in o lo g y  o f W X S  s o  th a t y o u  c a n  u n d e r s t a n d  

w h a t p e o p le  a r e  ta lk in g  a b o u t w h e n  th e y  ta lk  a b o u t i t .  I t 's  

n o t in t e n d e d  to  te a c h  y o u  to  w r i t e  n e w  s c h e m a s  f r o m  

s c r a t c h , a l t h o u g h  i t p r o b a b ly  m a k e s  i t e a s ie r  t o  le a r n  to  

d o  th a t .
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• I n t r o d u c t io n  (6 )
• T h e  in v o ic e  
e x a m p le , a g a in  
(1 2 )

• C o n te n t m o d e ls  
(1 4 )

• S im p le  t y p e s  (9 )
• N a m e s p a c e s  (1 0)
• W i ld c a r d s  (8 )

• D e r iv e d  ty p e s  (1 4 )
• I d e n t i t y  c o n s t r a in t s  
(1 0)

• O th e r  d e ta i ls  (7 )
• S u m m a r ie s  (1 0)
• D a ta t y p e s  (1 1 )
• F a c e t s  (1 3 )
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IN T R O D U C T IO N
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W h y  W 3 C  X M L  S c h e m a ?

• I t 's  a  W 3 C  R e c o m m e n d a t io n

• M o r e  to o ls  (a n d  to o l v e n d o r s ) s u p p o r t i t  
t h a n  s u p p o r t R E L A X  N G

• T h e r e  a r e  m a n y  w o r t h y  s c h e m a s  a lr e a d y  
w r i t t e n  in  i t

• I t 's  there
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P r o b le m s  o f W X S

• I t  h a s  a  la r g e  v a r ie t y  o f a r b i t r a r y  a n d  
h a r d -to -r e m e m b e r  l im i t a t io n s

• I t w a s  d e s ig n e d  b y  a  c o m m it t e e

• I t h a s  n o  c o m p a c t s y n ta x
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B u t w a i t!

• T h is  p r e s e n ta t io n  w i l l u s e  th e  c o m p a c t 
s y n ta x  d e s ig n e d  b y  K i l ia n  S t i l lh a r d

• T h e r e  is  n o th in g  o f f ic ia l a b o u t i t

• I t  is n 't e v e n  w id e ly  u s e d

• B u t :
– I t 's  r e la t e d  to  th e  R E L A X  N G  c o m p a c t 
s y n t a x

– I t le t s  m e  f i t e x a m p le s  o n  a  s l id e
– O p e n -s o u r c e  c o n v e r s io n  s o f tw a r e  is  
a v a i la b le
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T y p e s

• T h e  n o t io n  o f pattern in  R E L A X  N G  is  
r e p la c e d  in  W X S  b y  th e  s im i la r  b u t n o t 
id e n t ic a l n o t io n  o f type

• E v e r y  e le m e n t a n d  a t t r ib u t e  h a s  a  ty p e , 
e i t h e r  simple o r  complex

• T y p e s  c a n  b e  g iv e n  n a m e s  w h ic h  a r e  
th e n  a c c e s s ib le  f r o m  o th e r  W X S  
s c h e m a s
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S im p le  t y p e s

• A  simple type c o r r e s p o n d s  to  a  R E L A X  
N G  d a ta t y p e
– A t t r ib u t e  v a lu e s  a r e  s im p le  t y p e s
– E le m e n t c o n te n t c a n  b e  s im p le  t y p e s

• E le m e n t s  w i t h  s im p le  t y p e s  m u s t h a v e  
o n ly   c h a r a c t e r  c o n te n t , n o  c h i ld  
e le m e n t s  o r  a t t r ib u t e s
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C o m p le x  t y p e s

• A n  e le m e n t w i t h  complex type with 
simple content h a s  c h a r a c te r  d a ta  th a t 
r e p r e s e n t s  a  s im p le  t y p e , p lu s  a t t r ib u t e s

• A n  e le m e n t w i t h  complex type with 
complex content h a s  c h i ld  e le m e n t s  (w it h  
o r  w i t h o u t c h a r a c t e r  d a ta ), o r  a t t r ib u t e s , 
o r  b o th
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T H E  IN V O IC E  E X A M P L E ,
A G A IN
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A n  In v o ic e  in  X M L

<invoice number="640959-0" date="2002-03-12">
  <soldTo>
    <name>Reuters Health Information</name>
    <address>45 West 36th St. New York NY 10018</address>
  </soldTo>
  <shipTo>
    <name>Reuters Health Information</name>
    <address>45 West 36th St. New York NY 10018</address>
  </shipTo>
  <terms>Net 10 days</terms>
  <item ordered="6" shipped="6" unitPrice="7.812">
     Binder, D-ring, 1.5"</item>
  <item ordered="4" shipped="2" backOrdered="2"
     unitPrice="3.44">Fork, Plastic, Heavy, Medium</item>
</invoice>



C o p y r ig h t 2 0 0 3 -0 5  J o h n  C o w a n  u n d e r  th e  G N U  G P L

1 4

T h e  R u s s ia n  D o l l s c h e m a  (1 )

element invoice {
   (soldTo, shipTo, terms, item*)
   element soldTo {
      (name, address)
      element name { xs:string }
      element address { xs:string }
   }
   element shipTo {
      (name, address)
      element name { xs:string }
      element address  { xs:string }
   }
   element terms { xs:string }
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T h e  R u s s ia n  D o l l s c h e m a  (2 )

   element item {
      xs:string
      required attribute unitPrice { xs:decimal }
      required attribute ordered { xs:integer }
      required attribute shipped { xs:integer }
      attribute backOrdered { xs:integer }
   }
   attribute number { xs:string }
   attribute date { xs:date }
}
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T h in g s  to  n o te

• M o s t o f th is  lo o k s  p r e t t y  fa m i l ia r !

• T h e  c o n te n t m o d e l must b e  in  
p a r e n t h e s e s , a s  in  D T D s , a n d  is  
s e p a r a t e  f r o m  th e  e le m e n t s u b -
d e c la r a t io n s  (d e c la r a t io n s  a r e n 't 
p a t t e r n s )

• W e  u s e  xs:string in s te a d  o f text fo r  
e le m e n t s  w i t h  u n c o n s t r a in e d  s im p le  
c o n te n t
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D e c la r in g  a t t r ib u t e s

• A t t r ib u t e  d e c la r a t io n s  a r e  in s id e  a n  
e le m e n t d e c la r a t io n  b u t a r e n 't p a r t o f th e  
c o n te n t m o d e l

• B y  c o n v e n t io n , a t t r ib u te  d e c la r a t io n s  
a p p e a r  a t th e  e n d  (in  th e  X M L  s y n ta x , 
th e y  a r e  r e q u i r e d  to )

• A t t r ib u t e s  a r e  o p t io n a l u n le s s  m a r k e d  
required
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T h e  S a la m i S l ic e  s c h e m a  (1 )

element invoice {
  (soldTo, shipTo, terms, item*)
  required attribute number { xs:string }
  required attribute date { xs:date }
  }
element soldTo {
  (name, address)
  }
element shipTo {
  (name, address)
  }
element terms { xs:string }
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T h e  S a la m i S l ic e  s c h e m a  (2 )

element item {
  xs:string
  required attribute unitPrice { xs:decimal }
  required attribute ordered { xs:integer }
  required attribute shipped { xs:integer }
  attribute backOrdered { xs:integer }
  }
element name { xs:string }
element address { xs:string }
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L o c a l v s . g lo b a l d e c la r a t io n s

• D e c la r a t io n s  a t th e  to p  le v e l a r e  global
• D e c la r a t io n s  e m b e d d e d  in  o th e r  
d e c la r a t io n s  a r e  local to  th o s e  
d e c la r a t io n s

• N a m e s  in  a  c o n te n t m o d e l m a t c h  a  lo c a l 
d e c la r a t io n  i f t h e r e  is  o n e , a  g lo b a l 
d e c la r a t io n  i f n o t

• T h e  d o c u m e n t e le m e n t m u s t h a v e  a  
g lo b a l  d e c la r a t io n



C o p y r ig h t 2 0 0 3 -0 5  J o h n  C o w a n  u n d e r  th e  G N U  G P L

2 1

T h e  V e n e t ia n  B l in d  s c h e m a  
(1 )

element invoice {invoice}
complexType invoice {
  (soldTo {name-addr},
   shipTo {name-addr},
   terms {xs:string},
   item {item}*)
  required attribute number {xs:string}
  required attribute date {xs:date}
  }
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T h e  V e n e t ia n  B l in d  s c h e m a  
(2 )

complexType item {
  xs:string
  attribute unitPrice {xs:decimal}
  required attribute ordered {xs:integer}
  required attribute shipped {xs:integer}
  attribute backOrdered {xs:integer}
  }
complexType name-addr {
  (name {xs:string}, address {xs:string})
  }
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D e f in in g  T y p e s

• D e f in e  a  g lo b a l n a m e  fo r  a  t y p e

• L o c a l t y p e  d e f in i t io n s  a r e  n o t a l lo w e d

• T y p e  n a m e s  d o n 't c o n f l ic t w it h  e le m e n t 
o r  a t t r ib u t e  n a m e s

• A n  e le m e n t n a m e  in  a  c o n te n t m o d e l c a n  
b e  fo l lo w e d  b y  a  t y p e  n a m e  in  b r a c e s  to  
s p e c i f y  th e  e le m e n t 's  t y p e
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N a m in g  c o n f l ic t s

• G lo b a l e le m e n t , a t t r ib u te , a n d  t y p e  
n a m e s  d o  n o t c o n f l ic t

• C o m p le x  a n d  s im p le  t y p e  n a m e s  d o  
c o n f l ic t

• S im p le  t y p e  n a m e s  y o u  s p e c i f y  a r e  in  a  
d i f f e r e n t n a m e s p a c e  f r o m  th e  b u i l t-in  
t y p e  n a m e s , a n d  s o  d o  n o t c o n f l ic t

• A  lo c a l e le m e n t o r  a t t r ib u t e  s h a d o w s  a  
g lo b a l e le m e n t o r  a t t r ib u t e  w i t h  th e  
s a m e  n a m e
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C O N T E N T  M O D E L S
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C o n te n t m o d e ls

• E le m e n t s  w it h  c o m p le x  c o n te n t h a v e  a  
c o n te n t m o d e l s p e c i f y in g  th e  c h i ld  
e le m e n t s  (n o t a ls o  th e  a t t r ib u t e s , a s  in  
R E L A X  N G )

• A  c o n te n t m o d e l c o n ta in s  o n e  o r  m o r e  
e le m e n t n a m e s  w r a p p e d  in  p a r e n t h e s e s  
a n d   s e p a r a t e d  b y  , o r  | o r  &
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C o n te n t m o d e ls

• The element names can be followed 
by a type name in braces

• Content models can be nested
• WXS content models provide only 

modest advances over DTD content 
models:
– occurrence constraints other than ?, *, 

and +
– the & connector (not as powerful as

RELAX NG's)
– mixed content models aren't so limited
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E le m e n t c o n t e n t

• S p e c i f y  a  c o n te n t m o d e l in  p a r e n t h e s e s
• A d d  lo c a l e le m e n t d e c la r a t io n s  a s  
n e e d e d
– e le m e n t s  r e f e r e n c e d  in  th e  c o n te n t m o d e l 
a r e  a s s u m e d  to  b e  g lo b a l i f u n d e c la r e d

• A d d  lo c a l a t t r ib u t e  d e c la r a t io n s  o r  
r e f e r e n c e s  to  g lo b a l a t t r ib u te  
d e c la r a t io n s  a s  n e e d e d
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E le m e n t c o n t e n t

• E x a m p le :
element timestamp {
   (date, time)
   element date { xs:date }
   element time { xs:time }
   attribute verified
     { xs:boolean}
   }
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C o m p le x  t y p e s
w i t h  s im p le  c o n te n t

• S p e c i f y  a  s im p le  t y p e
• A d d  lo c a l a t t r ib u t e  d e c la r a t io n s  o r  
r e f e r e n c e s  to  g lo b a l a t t r ib u te  
d e c la r a t io n s  a s  n e e d e d

• E x a m p le :
element title {
 xs:string
 attribute xml:lang
 attribute sub { xs:boolean }
 }
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M ix e d  c o n te n t

• A d d  th e  k e y w o r d  mixed in  f r o n t o f th e  
c o n te n t m o d e l o u t s id e  th e  p a r e n t h e s e s

• E x a m p le :
element p {
  mixed (emph)
  optional attribute class
    { xs:Name }
  }

• optional is optional on attributes
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E m p ty  c o n te n t

• O m it th e  c o n te n t m o d e l a n d  u s e  th e  
k e y w o r d  empty

• E x a m p le :
element marker { empty }

• Attributes are still allowed
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N e s te d  e le m e n t d e c la r a t io n s

• Y o u  c a n  w r i t e  a  lo c a l e le m e n t d e c la r a t io n  
n e s t e d  d ir e c t ly  in s id e  a  c o n te n t m o d e l 
(a s  o p p o s e d  to  in s id e  t h e  e le m e n t o r  
c o m p le x  t y p e  d e c la r a t io n  th a t c o n ta in s  
th e  c o n te n t m o d e l)

• I t m u s t b e  w r a p p e d  in  b r a c e s

• N o t c le a r  w h y  y o u 'd  d o  th is , b u t i t 's  
p o s s ib le

• T h e  X M L  s y n ta x  d o e s  n o t d is t in g u is h
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C h o ic e  a n d  s e q u e n c e

• C h o ic e  a n d  s e q u e n c e  a r e  e x a c t ly  th e  
s a m e  a s  in  D T D s

• C o n c e p tu a l ly  m o r e  l im i t e d  th a n  R E L A X  
N G , w h e r e  th e y  c a n  b e  u s e d  in  a n y  
p a t t e r n , n o t ju s t a  c o n te n t m o d e l

• C o m p le x  e x a m p le :
((a | b, c | d) | e) m e a n s  
e i t h e r  a  c h o ic e  o f a o r  b e le m e n t s  
fo l lo w e d  b y  a  c h o ic e  o f c o r  d e le m e n t s , 
o r  e ls e  a n  e e le m e n t b y  i t s e l f .
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O c c u r r e n c e  c o n s t r a in t s

• S p e c i f ie d  in  a  c o n te n t m o d e l to  g iv e  th e  
n u m b e r  o f t im e s  a n  e le m e n t c a n  a p p e a r  

• T h e  fa m i l ia r  ?, *, a n d  + a r e  u s e d  in  th e  
c o m p a c t s y n ta x

• W X S  a ls o  a l lo w s  s p e c i f y in g  th e  n u m b e r  
o f p e rm it t e d  r e p e t i t io n s

• A t t r ib u t e s  d o  n o t u s e  o c c u r r e n c e  
c o n s t r a in t s ; th e y  a r e  e i t h e r  required 
o r optional (w h ic h  is  th e  d e f a u l t)
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O c c u r r e n c e  c o n s t r a in t s

• Y o u  c a n  s p e c i f y  a  f ix e d  n u m b e r  o f 
r e p e t i t io n s  u s in g  [5].

• F o r  a  v a r ia b le  n u m b e r ,  u s e  [3,7].
• For a lower limit only, use [3,].
• In the XML syntax, the attributes 
minOccurs and maxOccurs are used 
for all occurrence constraints
– Both attributes default to 1
– Use "unbounded" to specify no upper 

limit



C o p y r ig h t 2 0 0 3 -0 5  J o h n  C o w a n  u n d e r  th e  G N U  G P L

3 7

A l l

• T h e  & c o n n e c t o r  (p r o n o u n c e d  “a l l”) is  
s e v e r e ly  r e s t r ic t e d  in  W X S

• I t c a n  o n ly  c o n n e c t s in g le  e le m e n t 
n a m e s  w i t h  e i t h e r :
– n o  o c c u r r e n c e  c o n s t r a in t o r
– ? o c c u r r e n c e  c o n s t r a in t

• I t  c a n  o n ly  a p p e a r  a t th e  to p  le v e l o f a n  
e le m e n t d e c la r a t io n  o r  c o m p le x  t y p e  
d e f in i t io n

• N o  in t e r le a v in g  is  a l lo w e d
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N a m e d  m o d e l g r o u p s

• Y o u  c a n  g iv e  a  n a m e  to  a  c o n te n t 
m o d e l (w it h  o r  w i t h o u t a n  o c c u r r e n c e  
c o n s t r a in t) u s in g  a  group d e f in i t io n

• E x a m p le :
group abc { (a | b | c)* }

• T o  r e f e r  to  a  n a m e d  c o n t e n t m o d e l f r o m  
a n o th e r  c o n te n t m o d e l, u s e  @abc

• G r o u p  d e f in i t io n s  m u s t b e  g lo b a l
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N a m e d  a t t r ib u t e  g r o u p s

• A t t r ib u t e  g r o u p s  a r e  th e  a t t r ib u te -r e la t e d  
a n a lo g u e  o f c o n te n t m o d e l g r o u p s

• T h e y  n a m e  a  r e la t e d  s e t o f a t t r ib u t e s  
u s e d  b y  m o r e  th a n  o n e  e le m e n t o r  
c o m p le x  t y p e

• E x a m p le :
attributeGroup i18n {
  attribute dir { xs:string }
  attribute xml:lang
    { xs:language }
  }
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N a m e d  a t t r ib u t e  g r o u p s

• T o  r e f e r  to  a n  a t t r ib u te  g r o u p  f r o m  
a n o th e r   d e c la r a t io n  o r  d e f in i t io n , u s e  
s im p ly  attributeGroup i18n, with 
no braces following

• N a m e d  a t t r ib u t e  g r o u p  d e f in i t io n s  m u s t 
b e  g lo b a l

• A t t r ib u t e  g r o u p s  c a n  c o n ta in  r e f e r e n c e s  
to  o th e r  a t t r ib u t e  g r o u p s
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S IM P L E  T Y P E S
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S im p le  t y p e s

• S im p le  t y p e s  a r e  u s e d  fo r  tw o  p u r p o s e s :
– T h e  t y p e  o f a n  a t t r ib u t e
– T h e  t y p e  o f a n  e le m e n t w i t h  n o  c h i ld  
e le m e n t s

• S o  fa r  w e  h a v e  o n ly  s e e n  s im p le  t y p e s  
th a t a r e  b u i l t  in  to  W X S : xs:string, 
xs:integer, xs:date, e t c .

• S u p p o r t f o r  th e  xs: p r e f ix  is  h a r d -c o d e d  
in  th e  c o m p a c t s y n ta x
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R e s t r ic t e d  s im p le  t y p e s

• E a c h  b u i l t-in  t y p e  h a s  facets th a t s p e c i f y  
h o w  i t c a n  b e  c o n s t r a in e d :  fo r  e x a m p le ,
– N u m e r ic  t y p e s  c a n  b e  l im i t e d  in  r a n g e
– S t r in g  t y p e s  c a n  b e  l im i t e d  in  le n g t h

• T o  s p e c i f y  a  r e s t r ic t e d  s im p le  t y p e , fo l lo w  
th e  t y p e  n a m e  w it h  fa c e t s  w r a p p e d  in  
b r a c e s

• T h e  c o m p le te  l is t o f fa c e t s  a n d  th e i r  
s p e c i f ic  s y n t a x  w i l l b e  d is c u s s e d  la te r
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E x a m p le s  o f r e s t r ic t e d  t y p e s

• xs:integer {[-10, +10]} is  a n  
in t e g e r  b e tw e e n  -1 0  a n d  + 1 0  in c lu s iv e

• xs:string {"foo", "bar", 
"baz"} is  a  s t r in g  th a t is  e i t h e r  "fo o ", 
"b a r ", o r  "b a z "

• xs:string {length = 5} is  a  s t r in g  
w i t h  e x a c t ly  f iv e  c h a r a c te r s
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L is t a n d  u n io n  t y p e s

• list {xs:integer} s p e c i f ie s  a  
s im p le  t y p e  th a t c o n s is t s  o f w h i t e s p a c e -
s e p a r a t e d  in t e g e r s

• L is t s  m u s t s p e c i f y  ju s t o n e  s im p le  t y p e
• union {xs:positiveInteger, 
xs:negativeInteger} r e p r e s e n t s  a n  
in t e g e r  th a t is  e i t h e r  n e g a t iv e  o r  p o s i t iv e  
(i.e . a  n o n -z e r o  in te g e r)
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N a m e d  s im p le  t y p e  d e f in i t io n s

• A  s im p le  t y p e  d e f in i t io n  le t s  y o u  a s s ig n  
a  n a m e  to  a  (g e n e r a l iz e d ) s im p le  t y p e : a  
r e s t r ic t e d  t y p e , a  l is t , o r  a  u n io n

• E x a m p le :
simpleType codeword {
   xs:string {length = 5}
   }

• Simple type definitions must be 
global
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N a m e d  s im p le  t y p e  d e f in i t io n s

• The names of any simple types you 
define can be used just like the 
names of built-in simple types

• In particular, they can be restricted 
further

• If you want to prevent a particular 
facet of your type from being 
further restricted, precede the facet 
specification with the keywords 
fixed or fixed-maximum or fixed-
minimum
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R e c u r s iv e  s im p le  t y p e s

• A  s im p le  t y p e  d e f in i t io n  w i t h  n o  n a m e  
c a n  b e  u s e d  r e c u r s iv e ly  in s id e  a  s im p le  
t y p e  s p e c i f ic a t io n

• E x a m p le :
list {
   simpleType xs:string
     { length = 5 }
   }
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F ix e d  a n d  d e fa u l t v a lu e s

• A  f ix e d  o r  d e fa u l t v a lu e  c a n  b e  s p e c i f ie d  
fo r  a n  a t t r ib u t e  (a s  in  D T D s ) o r  fo r  a n  
e le m e n t w i t h  a  s im p le  t y p e  (w h ic h  D T D s  
c a n n o t d o )

• T o  s p e c i f y  a  v a lu e , a p p e n d  = "value" 
(fo r  a  f ix e d  v a lu e ) o r  <= "value" (fo r  a  
d e fa u l t v a lu e ) to :
– a  lo c a l e le m e n t d e c la r a t io n
– a n  a t t r ib u t e  d e c la r a t io n  (lo c a l o r  g lo b a l)
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F ix e d  a n d  d e fa u l t v a lu e s

• E x a m p le s :
element edit {
   xs:string <= "no"}
attribute country {
   xs:string = "US"}

• A  d e fa u l t a t t r ib u t e  w i l l b e  s u p p l ie d  o n ly  i f 
t h e  a t t r ib u t e  is  n o t p r e s e n t

• D e fa u l t e le m e n t c o n te n t w i l l b e  s u p p l ie d  
o n ly  i f t h e  e le m e n t is  p r e s e n t b u t e m p t y
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N A M E S P A C E S
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T h e  ta r g e t n a m e s p a c e

• T h e  g lo b a l d e c la r a t io n s  a n d  d e f in i t io n s  
in  a  s in g le  W X S  s c h e m a  m u s t d e f in e  
n a m e s  th a t a l l b e lo n g  to  th e  s a m e  
n a m e s p a c e , o r  e ls e  b e lo n g  to  n o  
n a m e s p a c e

• T o  d e c la r e  th is  n a m e s p a c e  (c a l le d  t h e  
target namespace), u s e  a  
targetNamespace d e c la r a t io n  a t th e  
to p  o f th e  s c h e m a  s p e c i f y in g  th e  
n a m e s p a c e  U R I
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Im p o r t in g

• I t 's  p o s s ib le  fo r  e le m e n t s  a n d  a t t r ib u t e s  
to  h a v e  t y p e s  o r  c h i ld  e le m e n t s  o r  b o th  
th a t b e lo n g  to  n a m e s p a c e s  o th e r  th a n  
th e  ta r g e t n a m e s p a c e

• S u c h  n a m e s p a c e s  m u s t f i r s t b e  
d e c la r e d  a n d  th e n  th e i r  s c h e m a s  m u s t 
b e  im p o r t e d

• T h e n  a n y th in g  d e c la r e d  u s in g  a  g lo b a l 
d e c la r a t io n  o r  d e f in i t io n  in  th e  im p o r t e d  
s c h e m a  m a y  b e  u s e d  in  th e  c u r r e n t 
s c h e m a  w it h  a  p r o p e r  p r e f ix
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Im p o r t in g

• E x a m p le :
namespace html   
"http://www.w3.org/1999/html"
import "xhtml11.xsd" 
namespace 
"http://www.w3.org/1999/html"

• namespace declarations turn into 
xmlns:foo declarations in the XML 
syntax
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U n q u a l i f ie d  lo c a l d e c la r a t io n s

• A  lo c a l e le m e n t d e c la r a t io n  w i t h o u t a  
p r e f ix  d e c la r e s  a n  e le m e n t in  th e  ta r g e t 
n a m e s p a c e

• A  lo c a l a t t r ib u t e  d e c la r a t io n  w i t h o u t a  
p r e f ix  d e c la r e s  a n  a t t r ib u te  in  n o  
n a m e s p a c e

• T o  o v e r r id e  th e s e  r u le s , u s e  th e  
k e y w o r d s  qualified a n d  
unqualified b e fo r e  th e  n a m e  b e in g  
d e c la r e d
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C h a n g in g  th e  q u a l i f ic a t io n  
r u le s

• T h e  q u a l i f ic a t io n  r u le s  c a n  b e  c h a n g e d  
b y  s p e c i f y in g  th e  fo l lo w in g  o p t io n s  a t th e  
to p  o f th e  s c h e m a :
– elementDefault unqualified
– attributeDefault qualified
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C h a n g in g  th e  q u a l i f ic a t io n  
r u le s

• Warning:  in  th e  X M L  s y n ta x , lo c a l 
e le m e n t d e c la r a t io n s  a r e  u n q u a l i f ie d  b y  
d e fa u l t!

• T o  o v e r r id e  th is  r u le  (w h ic h  th e  c o m p a c t 
s y n ta x  a u t o m a t ic a l ly  d o e s ), a d d  th e  
a t t r ib u t e  elementDefault = 
"unqualified" to  th e  schema 
(d o c u m e n t) e le m e n t
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M u l t i-f i le  s c h e m a s

• T h e  include d e c la r a t io n  c a n  b e  u s e d  to  
in c o r p o r a t e  d e f in i t io n s  f r o m  a n o th e r  f i le

• include d e c la r a t io n s  m u s t a p p e a r  a t 
th e  to p  o f th e  s c h e m a  b u t a f t e r  a n y  
n a m e s p a c e  d e c la r a t io n s
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M u l t i-f i le  s c h e m a s

• I n c lu d e d  d e f in i t io n s  m u s t s p e c i f y  o n e  o f :
–  th e  s a m e  ta r g e t n a m e s p a c e  a s  th e  b a s e  
s c h e m a

– n o  ta r g e t n a m e s p a c e  w h e n  th e  b a s e  
s c h e m a  h a s  n o  ta r g e t n a m e s p a c e

– n o  ta r g e t n a m e s p a c e  w h e n  th e  b a s e  
s c h e m a  s p e c i f ie s  a  ta r g e t n a m e s p a c e

• I n  th e  th i r d  c a s e  (a  "c h a m e le o n  s c h e m a ") 
th e  in c lu d e d  n a m e s  ta k e  o n  th e  ta r g e t 
n a m e s p a c e  o f th e  b a s e
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R e d e f in i t io n

• T h e  redefine d e c la r a t io n  is  l ik e  th e  
include d e c la r a t io n , b u t a l lo w s  
r e p la c e m e n t o f s e le c t e d  d e c la r a t io n s

• P u t th e  n e w  d e c la r a t io n s  in  b r a c e s  a f t e r  
t h e  U R I o f th e  s c h e m a  to  b e  in c lu d e d

• O n ly  s im p le  a n d  c o m p le x  t y p e s , c o n te n t 
m o d e l g r o u p s , a n d  a t t r ib u t e  g r o u p s  c a n  
b e  r e d e f in e d
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G lo b a l a t t r ib u t e s  g o t c h a

• I f  a  s c h e m a  h a s  a  ta r g e t n a m e s p a c e , 
th e n  b y  d e fa u l t g lo b a l a t t r ib u t e s  a r e  in  
th a t n a m e s p a c e

• T h is  m e a n s  th a t th e y  m u s t b e  p r e f ix -
q u a l i f ie d  in  th e  in s t a n c e  d o c u m e n t

• G lo b a l a t t r ib u t e s  th e r e f o r e  a r e  n o t 
e q u iv a le n t t o  lo c a l a t t r ib u t e  d e c la r a t io n s  
in  d i f f e r e n t e le m e n t s  (u n l ik e  in  R N G )
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W IL D C A R D S
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E le m e n t w i ld c a r d s

• A n  e le m e n t w i ld c a r d  m a r k s  a  p o in t in  a  
c o n te n t m o d e l w h e r e  a n y th in g  m a y  
a p p e a r

• E le m e n t w i ld c a r d s  m u s t a lw a y s  b e  
e n c lo s e d  in  b r a c e s  to  d e l in e a t e  th e m  
f r o m  th e  r e s t o f th e  c o n te n t m o d e l

• T h e  s im p le s t e le m e n t w i ld c a r d  is  {skip 
any}, w h ic h  m e a n s  th a t a n y  e le m e n t  
c a n  a p p e a r  h e r e  w i t h  n o  c o n s t r a in t s
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E le m e n t w i ld c a r d s

• A n  a l t e r n a t iv e  is  {strict any}, w h ic h  
a ls o  a l lo w s  a n y  e le m e n t b u t r e q u i r e s  
th a t i t h a s  a  d e f in e d  ty p e  a n d  is  v a l id  
a g a in s t i t 

• {lax any} is  a  c o m p r o m is e :
– i f t h e  e le m e n t h a s  a  s c h e m a  d e f in i t io n , 
t r e a t i t a s  {strict any}

– o th e r w is e  a s  {skip any}
• A wildcard can be followed by an 

occurrence constraint, most often *
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A t t r ib u t e  w i ld c a r d s

• A t t r ib u t e  w i ld c a r d s  c a n  b e  u s e d  in  a n  
e le m e n t , c o m p le x  t y p e , o r  a t t r ib u t e  
g r o u p  d e c la r a t io n

• T h e y  a l lo w  a n y  n u m b e r  o f a t t r ib u t e s  
w i t h  a n y  n a m e  to  a p p e a r  in  a n  e le m e n t

• N o  b r a c e s  o r  o c c u r r e n c e  c o n s t r a in t s  
r e q u i r e d  o r  a l lo w e d
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A t t r ib u t e  w i ld c a r d s

• T h e  k e y w o r d  is  anyAttribute r a t h e r  
th a n  any

• skip, strict, a n d  lax a r e  a l l 
a v a i la b le , w it h  th e  s a m e  m e a n in g s  a s  in  
any, but skip probably makes the 
most sense 
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N a m e s p a c e -s p e c i f ic  w i ld c a r d s

• A n  e le m e n t o r  a t t r ib u te  w i ld c a r d  c a n  b e  
m a d e  n a m e s p a c e -s p e c i f ic  b y  fo l lo w in g  i t 
w i t h  th e  k e y w o r d  namespace a n d  o n e  o r  
m o r e  U R Is  (in  q u o te s , c o m m a -
s e p a r a t e d )

• T h e  U R Is  s p e c i f y  th e  p o s s ib le  v a l id  
n a m e s p a c e s  fo r  th e  e le m e n t o r  
a t t r ib u t e s , a s  th e  c a s e  m a y  b e , th a t c a n  
a p p e a r
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N a m e s p a c e -s p e c i f ic  w i ld c a r d s

• Y o u  c a n  a ls o  u s e  th e  fo l lo w in g  k e y w o r d s  
(w it h o u t q u o te s ) in  p la c e  o f U R Is :
– ##targetNS m e a n s  th e  ta r g e t n a m e s p a c e
– ##local m e a n s  e le m e n t s  o r  a t t r ib u t e s  
w i t h o u t a  n a m e s p a c e

– ##other m e a n s  a l l n a m e s p a c e s  e x c e p t t h e  
ta r g e t n a m e s p a c e

• N o te  th a t th e s e  k e y w o r d s  a r e  n o t U R Is , 
w h ic h  is  n e c e s s a r y  fo r  th e  X M L  s y n ta x
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W ild c a r d  e x a m p le s

• (start, {skip any}*) a l lo w s  a  
start e le m e n t fo l lo w e d  b y  a n y  n u m b e r  
o f o th e r  u n v a l id a t e d  e le m e n t s

• {strict any namespace 
"http://www.w3.org/1999/xhtml"
}* a l lo w s  a n y  v a l id  e le m e n t s  f r o m  th e  
X H T M L  n a m e s p a c e
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W ild c a r d  e x a m p le s

• lax anyAttribute namespace 
"http://www.w3.org/1999/xlink/
" a l lo w s  a n y  a t t r ib u te s  f r o m  th e  X L in k  
n a m e s p a c e

• T h e  v a l id a t o r  w i l l v a l id a t e  th e  a t t r ib u t e s  i f 
i t h a s  d e c la r a t io n s  f o r  t h e m , b u t w i l l 
r e m a in  s i le n t i f i t d o e s  n o t
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D E R IV E D  T Y P E S
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T y p e  d e r iv a t io n

• I n  W X S , t y p e  d e r iv a t io n  is  a  r e la t io n s h ip  
b e tw e e n  n a m e d  t y p e s

• C o m p le x  t y p e s  c a n  b e  d e r iv e d  b y  
e x te n s io n  o r  b y  r e s t r ic t io n

• S im p le  t y p e s  c a n  b e  d e r iv e d  o n ly  b y  
r e s t r ic t io n
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E x te n d in g  c o m p le x  t y p e s

• A  d e r iv e d  t y p e  extends i t s  b a s e  t y p e  i f i t 
h a s  a l l th e  s a m e  e le m e n t s  a n d  
a t t r ib u t e s  p lu s  s o m e  n e w  o n e s

• S y n ta x : complexType derived
       extends base { ... }

• Only the new elements and 
attributes appear inside the braces

• New elements are required to follow 
old ones in the instance
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R e s t r ic t in g  c o m p le x  t y p e s

• A  d e r iv e d  t y p e  restricts it s  b a s e  i f i t h a s  
fe w e r  c h i ld  e le m e n t s  (o r  o c c u r r e n c e s  o f 
th e m ), o r  fe w e r  a t t r ib u t e s , o r  b o th , th a n  
i t s  b a s e  ty p e

• S y n ta x : complexType derived
       restricts base { ... }

• All the child elements valid in the 
restricted type must appear within 
the braces
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R e s t r ic t in g  c o m p le x  t y p e s

• An optional child element or 
attribute in the base type may 
become required in the derived type

• In general, an occurrence constraint 
can be tightened in the derived type 
by having:
– a greater number of minimum 

repetitions, and/or
– a lesser number of maximum 

repetitions
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S p e c ia l c a s e s

• A  c o m p le x  t y p e  w i t h  s im p le  c o n te n t is  
a c tu a l ly  a n  e x te n s io n  o f a  s im p le  t y p e

• A n  e m p ty  c o m p le x  t y p e  is  a c t u a l ly  a  
r e s t r ic t io n  o f th e  b u i l t-in  c o m p le x  t y p e  
anyType to  h a v e  n o  c h i ld  e le m e n t s

• S im p le  t y p e s  c a n  b e  r e s t r ic t e d  b y  a d d in g  
n e w  fa c e t s  o r  n a r r o w in g  e x is t in g  o n e s ; 
th e y  c a n n o t b e  e x te n d e d
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xsi:type
• A t t r ib u t e s  in  th e  xsi: n a m e s p a c e  a r e  
p la c e d  in  th e  in s t a n c e  to  g iv e  a d d i t io n a l 
in f o rm a t io n  to  s c h e m a  v a l id a t o r s  
p r o c e s s in g  th a t in s ta n c e

• T h e  v a lu e  o f xsi:type is  th e  t y p e  o f th e  
e le m e n t in  w h ic h  i t a p p e a r s

• xsi:type is  u s e fu l in  c e r t a in  s p e c ia l 
c a s e s
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A b s t r a c t t y p e s

• A n  a b s t r a c t t y p e  (m a r k e d  b y  th e  w o r d  
abstract b e fo r e  th e  n a m e  o f th e  ty p e ) 
is  o n e  th a t c a n 't h a v e  a n y  e le m e n t s  o r  
a t t r ib u t e s  d e c la r e d  to  u s e  i t

• T h e y  c o r r e s p o n d  r o u g h ly  t o  a b s t r a c t 
c la s s e s  in  o b je c t-o r ie n te d  p r o g r a m m in g

• A b s t r a c t t y p e s  a r e  u s e fu l a s  b a s e  t y p e s  
fo r  n o n -a b s t r a c t d e r iv e d  ty p e s
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C o n t r o ls  o n  d e r iv a t io n

• A  f in a l t y p e  is  o n e  w h ic h  c a n n o t h a v e  
a n y  d e r iv e d  t y p e s

• S y n ta x : u s e  th e  k e y w o r d  final b e fo r e  
th e  t y p e  n a m e

• T h e  s c h e m a  o p t io n  default final 
(a t th e  to p  o f th e  s c h e m a ) m a k e s  a l l 
t y p e s  in  th e  s c h e m a  f in a l
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C o n t r o ls  o n  d e r iv a t io n

• T o  c o n t r o l d e r iv a t io n  b y  e x te n s io n  a n d  
r e s t r ic t io n  s e p a r a t e ly , u s e  th e  k e y w o r d s  
final-extension a n d  final-
restriction instead

• These keywords can be used on 
individual type declarations or in 
default options at the top of the 
schema
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D e r iv e d  t y p e s  in  in s t a n c e s

• I f  t h e  s c h e m a  s a y s  th a t a  p a r t ic u la r  
e le m e n t m u s t b e  o f a  c e r t a in  t y p e , th e  
in s t a n c e  m a y  in  fa c t c o n ta in  a n  e le m e n t 
th a t m a t c h e s  a  d e r iv e d  t y p e  in s t e a d

• H o w e v e r , th e  a c tu a l t y p e  o f th e  e le m e n t 
m u s t b e  m a r k e d  u s in g  th e  xsi:type 
a t t r ib u t e  in  th e  in s t a n c e

• T h is  is  th e  o n ly  w a y  to  u s e  a n  e le m e n t 
d e c la r a t io n  in v o lv in g  a n  a b s t r a c t t y p e
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B lo c k in g  th e  u s e  o f d e r iv e d  
t y p e s

• Y o u  c a n  u s e  th e  k e y w o r d s  block, 
block-extension, a n d  block-
restriction to  p r e v e n t e le m e n t s  o f 
d e r iv e d  ty p e s  f r o m  b e in g  u s e d  in  th e  
in s ta n c e

• T h e s e  k e y w o r d s  a r e  e x a c t ly  a n a lo g o u s  
to  final, final-extension, a n d  
final-restriction
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S u b s t i t u t io n  g r o u p s

• A n  e le m e n t c a n  b e  d e c la r e d  a s  
s u b s t i t u t a b le  fo r  a n o th e r  e le m e n t , 
k n o w n  a s  i t s  head element

• A l l e le m e n t s  s u b s t i t u t a b le  fo r  th e  s a m e  
h e a d  c o n s t i t u t e  a  substitution group

• T h e  r e la t io n s h ip  o f a n  e le m e n t in  a  
s u b s t i t u t io n  g r o u p  to  i t s  h e a d  e le m e n t is  
a n a lo g o u s  to  th e  r e la t io n s h ip  o f a  
d e r iv e d  t y p e  to  i t s  b a s e  t y p e
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S u b s t i t u t io n  g r o u p s

• S y n t a x :
element s substitutes h
   { ... }

• The type of an element in a 
substitution group must be:
– the same as the type of the head, or
– derived from the type of the head
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A b s t r a c t e le m e n t s

• A b s t r a c t e le m e n t s  a r e  th e  s u b s t i t u t io n -
g r o u p  a n a lo g u e  o f a b s t r a c t t y p e s

• A b s t r a c t e le m e n t s  c a n  b e  d e c la r e d  in  
th e  s c h e m a  b u t c a n 't a p p e a r  in  th e  
in s t a n c e

• O th e r  m e m b e r s  o f th e  s u b s t i t u t io n  
g r o u p  c a n  a p p e a r  in  th e  in s t a n c e  in  
p la c e  o f th e  a b s t r a c t e le m e n t

• S y n ta x : u s e  abstract b e fo r e  th e  
e le m e n t n a m e
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S u b s t i t u t io n s  in  in s t a n c e s

• I f  t h e  s c h e m a  c a l ls  fo r  a  p a r t ic u la r  
e le m e n t , a n y  o th e r  e le m e n t in  th e  
s u b s t i t u t io n  g r o u p  m a y  a p p e a r  in s te a d

• N o  m a g ic  a t t r ib u t e  m a r k e r  is  r e q u i r e d  in  
th is  c a s e

• T h e  k e y w o r d  block-substitution 
p r e v e n t s  th e  s u b s t i t u t io n  o f a  p a r t ic u la r  
e le m e n t in  th e  in s t a n c e , a n a lo g o u s  to  
th e  k e y w o r d  block fo r  d e r iv a t io n
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ID E N T IT Y  C O N S T R A IN T S
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U n iq u e n e s s

• A  unique d e c la r a t io n  is  p la c e d  in s id e  
a n  e le m e n t d e c la r a t io n

• I t s p e c i f ie s  a  c o n s t r a in t t h a t c e r t a in  
d e s c e n d a n t e le m e n t s  o f t h e  d e c la r e d  
e le m e n t s  o r  th e i r  a t t r ib u te s  m u s t a l l 
h a v e  d is t in c t v a lu e s  in  th e  d o c u m e n t

• T h e  d e s c e n d a n t e le m e n t s  o r  a t t r ib u t e s  
a r e  s p e c i f ie d  b y  s im p l i f ie d  X P a th s .
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U n iq u e n e s s

• E x a m p le  d e c la r a t io n :
unique uniqueNames
   field "name" in "person"

• T h is  c o n s t r a in t r e q u i r e s :
– th a t t h e  v a lu e s  o f th e  name c h i ld  e le m e n t s  
(th e  fields) ...

– o f a n y  person e le m e n t s  (th e  selection) ...
– w h ic h  a r e  c h i ld r e n  o f a  s p e c i f ic  persons 
e le m e n t (th e  constraint root) ...

– a r e  a l l d i f f e r e n t .
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U n iq u e n e s s

• S e le c to r  a n d  f ie ld  e le m e n t s  th a t a r e  n o t 
d e s c e n d a n t s  o f a  c o n s t r a in t r o o t a r e  n o t 
in v o lv e d  in  th e  c o n s t r a in t

• E a c h  d is t in c t c o n s t r a in t r o o t e le m e n t in  
th e  d o c u m e n t h a s  i t s  o w n  s p a c e  o f 
u n iq u e   v a lu e s

• U n iq u e n e s s  d e c la r a t io n s  r e q u i r e  y o u  to  
s p e c i f y  a  n a m e , w h ic h  is  u s e d  o n ly  fo r  
d o c u m e n ta t io n  p u r p o s e s
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U n iq u e n e s s  e x a m p le

<persons>
<person>
  <name>John Cowan</name>
  ...
</person>
<person>
  <name>George Bush</name>
  ...
</person>
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M u lt ip le -f ie ld  u n iq u e n e s s

• Y o u  c a n  s p e c i f y  m u l t ip le  f ie ld s  w h o s e  
v a lu e s  m u s t b e  jo in t ly  u n iq u e

• E x a m p le :
unique uniqueNames
   field "firstname",
     "lastname" in "person"

• T h e  c o m b in e d  f i r s t n a m e  a n d  la s t n a m e  
v a lu e s  m u s t b e  u n iq u e  fo r  e a c h  p e r s o n
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X P a th  l im i t a t io n s

• T h e  b a s ic  s e le c t o r  X P a th  is  a  c h a in  o f 
s im p le  n a m e  te s t s , l ik e  "foo", 
"foo/bar", "foo/*/bar"

• Y o u  c a n  a ls o  h a v e  ".//foo/bar", 
a l lo w in g  th e  s e le c t io n  e le m e n t s  to  b e  a n  
a r b i t r a r y  d e s c e n d a n t o f th e  c o n s t r a in t 
r o o t

• Y o u  c a n  s p e c i f y  m u l t ip le  s e le c t o r  X P a th s  

b y  c o m b in in g  th e m  w it h  |inside the 
quotes
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X P a th  l im i t a t io n s

• F ie ld  X P a th s  h a v e  m u c h  th e  s a m e  
r e s t r ic t io n s  a s  s e le c to r  X P a th s

• T h e  la s t s te p  m a y  b e  a n  a t t r ib u t e , 
p r e f ix e d  w i t h  @ a s  u s u a l

• A  f ie ld  X P a th  m a y  n o t c o n ta in  |
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K e y s  a n d  r e f e r e n c e s

• K e y s  a n d  k e y  r e f e r e n c e s  a r e  a  
g e n e r a l iz e d  fo rm  o f ID s  a n d  ID  
r e f e r e n c e s  f r o m  D T D s

• A  key d e c la r a t io n  h a s  th e  s a m e  s y n ta x  
a n d  s e m a n t ic s  a s  a  unique 
d e c la r a t io n , e x c e p t th a t th e  f ie ld s  m u s t 
e x is t in  e a c h  s e le c t io n  (n o t ju s t b e  
u n iq u e  w h e n  th e y  d o  e x is t)

• A  keyref d e c la r a t io n  s a y s  th a t th e  
v a lu e s  o f s p e c i f ie d  e le m e n t s  a n d  
a t t r ib u t e s  m u s t b e  e q u a l t o  th e  v a lu e s  
s p e c i f ie d  b y  a  s p e c i f ie d  key o r  unique 
d e c la r a t io n
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K e y s  a n d  r e f e r e n c e s

• A  keyref d e c la r a t io n  m a tc h e s  a  key o r  
unique d e c la r a t io n  w i t h  th e  s a m e  
c o n s t r a in t r o o t (o r  a  d e s c e n d a n t o f i t) 
a n d  a  m a t c h in g  n a m e

• E x a m p le :  T o  m a k e  s u r e  e v e r y  p e r s o n 's  
m a n a g e r  is  a ls o  a  p e r s o n , u s e
key nameKey field
   "name" in "person"
keyref managerRef field
   "manager" in "person"
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K e y s  a n d  r e f e r e n c e s

• T h e  n a m e  o f a  keyref d e c la r a t io n  is  
fo r  d o c u m e n ta t io n  p u r p o s e s  o n ly

• A t t r ib u t e s  w i t h  th e  s im p le  t y p e s  xs:ID 
a n d  xs:IDREF a r e  t r e a t e d  l ik e  k e y s  
a n d  k e y  r e f e r e n c e s , b u t o b e y  D T D  
r u le s :
– a l l ID s  m u s t b e  u n iq u e  in  th e  d o c u m e n t
– a n  ID R E F  c a n  r e f e r  t o  a n y  ID  in  t h e  
d o c u m e n t



C o p y r ig h t 2 0 0 3 -0 5  J o h n  C o w a n  u n d e r  th e  G N U  G P L

9 8

O T H E R  D E T A IL S
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A  fe w  le x ic a l d e ta i ls

• S t r in g s , U R Is , a n d  X P a th s  m u s t b e  
w r a p p e d  in  d o u b le  q u o ta t io n  m a r k s

• \", \n, \r, \t in  s t r in g s  m e a n  w h a t y o u  
e x p e c t

• N a m e s  th a t a r e  th e  s a m e  a s  c o m p a c t-
s y n ta x  k e y w o r d s  m u s t b e  p r e c e d e d  b y  \
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A n n o ta t io n s

• X M L  S c h e m a  a l lo w s  tw o  k in d s  o f 
a n n o ta t io n s , d o c u m e n ta t io n  a n d  
a p p l ic a t io n  in f o rm a t io n

• B o th  c a n  c o n ta in  a r b i t r a r y  c o n te n t
• A  c o m m e n t w r a p p e d  in  /* a n d  */ 

becomes a documentation 
annotation for the next declaration

• T h e  c o m p a c t s y n ta x  c a n 't r e p r e s e n t 
c o m p le x  d o c u m e n ta t io n  o r  a p p l ic a t io n  
in f o rm a t io n
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V e r s io n  s p e c i f ic a t io n

• Y o u  c a n  s p e c i f y  th e  v e r s io n  o f a  
p a r t ic u la r  s c h e m a  u s in g  a  version 
d e c la r a t io n  a t th e  to p  o f th e  s c h e m a

• E x a m p le :
version "1.2b"

• T h is  is  fo r  d o c u m e n ta t io n  p u r p o s e s  o n ly
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T h e  schemaLocation h in t
• T h e  a t t r ib u te  xsi:schemaLocation 
m a y  b e  u s e d  in  th e  d o c u m e n t e le m e n t 
o f a n  in s t a n c e

• I t s  v a lu e  is  o n e  o r  m o r e  p a ir s  o f U R Is  
s e p a r a t e d  b y  s p a c e s

• E a c h  p a ir  c o n s is t s  o f a  n a m e s p a c e  U R I 
fo l lo w e d  b y  th e  U R I w h e r e  a  s c h e m a  fo r  
th a t n a m e s p a c e  m a y  b e  fo u n d
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T h e  schemaLocation h in t
• T h e  lo c a t io n  o f a  s c h e m a  fo r  e le m e n t s  
in  n o  n a m e s p a c e  is  s p e c i f ie d  b y  th e  
a n a lo g o u s  a t t r ib u te  
xsi:noNamespaceSchemaLocation 

• B o t h  a t t r ib u t e s  a r e  m e r e ly  h in t s  w h ic h  a  
s c h e m a  v a l id a t o r  m a y  ig n o r e
– J in g  ig n o r e s  th e m , fo r  e x a m p le

• A t t r ib u t e s  in  th e  xsi: n a m e s p a c e  a r e  
n o t th e m s e lv e s  v a l id a te d  a g a in s t a  
s c h e m a
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N i l v a lu e s

• Nil is  th e  W X S  a n a lo g  o f th e  d a ta b a s e  
n u l l v a lu e

• I t c a n  b e  im p o r t a n t t o  d is t in g u is h  
b e tw e e n :
– a  m is s in g  e le m e n t
– a n  e m p t y  e le m e n t
– a  n i l-v a lu e  e le m e n t

• Elements that can be nilled are 
marked by preceding the 
declaration with nillable
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N i l v a lu e s

• N i l e le m e n t s  a r e  m a r k e d  in  th e  in s ta n c e  
w i t h  th e  a t t r ib u t e  xsi:nil="true"

• A  n i l e le m e n t m u s t b e  e m p ty  n o  m a t t e r  
w h a t i t s  d e c la r a t io n  s a y s

• N i l e le m e n t s  c a n  h a v e  a t t r ib u t e s , 
h o w e v e r

• (N o te : R N G  c a n  h a n d le  n i ls  b y  p r o v id in g  
a  c h o ic e  b e tw e e n  th e  r e a l c o n te n t 
m o d e l a n d  attribute xsi:nil 
{ "true" })
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S U M M A R IE S
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S u m m a r y  o f s c h e m a  o p t io n s

• A l l t h e s e  m u s t a p p e a r  (i f a t a l l) a t th e  t o p  
o f th e  s c h e m a  b e fo r e  a n y th in g  e ls e :
– targetNamespace
– namespace
– default
– elementDefault
– attributeDefault
– version
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S u m m a r y  o f s c h e m a  in c lu s io n s

• A l l t h e s e  m u s t a p p e a r  (i f a t a l l) a f t e r  a n y  
s c h e m a  o p t io n s  b u t b e fo r e  a n y t h in g  e ls e :
– include (incorporate text directly; 

must share target namespace)
– redefine (like include, but allows 

overriding of type and group 
declarations)

– import (bring in global declarations 
from other target namespaces)
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S u m m a r y  o f to p -le v e l 
d e c la r a t io n s

• A l l t h e s e  m u s t a p p e a r  a f t e r  a n y  s c h e m a  
o p t io n s  o r  in c lu s io n s :
– element
– attribute
– complexType
– simpleType
– group
– attributeGroup
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S u m m a r y  o f e le m e n t
d e c la r a t io n s

• A  n a m e

• O p t io n a l s u b s t i t u t io n  a n d  d e r iv a t io n

• T h e n  in  b r a c e s , o n e  o f :
– A  c o n te n t m o d e l, w i t h  o r  w i t h o u t mixed
– empty
– A  s im p le  t y p e
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S u m m a r y  o f e le m e n t
d e c la r a t io n s

• P lu s  a n y  o f :
– lo c a l e le m e n t d e c la r a t io n s
– lo c a l a t t r ib u t e  o r  a t t r ib u t e  g r o u p  d e c la r a t io n s
– a t t r ib u t e  w i ld c a r d s
– id e n t i t y  c o n s t r a in t s

• P lu s  a n  o p t io n a l f ix e d  o r  d e fa u l t v a lu e
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S u m m a r y  o f a t t r ib u t e  
d e c la r a t io n s

• A  n a m e , p lu s :
– a  s im p le  t y p e  r e f e r e n c e
– a n  o p t io n a l f ix e d  o r  d e fa u l t v a lu e
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S u m m a r y  o f c o m p le x  t y p e  
d e f in i t io n s

• A  n a m e  p lu s  a n y  o f th e  th in g s  th a t a n  
e le m e n t d e c la r a t io n  c a n  h a v e :
– e x c e p t a  h e a d  e le m e n t fo r  a  s u b s t i t u t io n  
g r o u p
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S u m m a r y  o f s im p le  t y p e  
d e f in i t io n s

• A  n a m e  p lu s  o n e  o f :
– a  s im p le  t y p e  n a m e  w it h  o p t io n a l f a c e t s
– a  s im p le  t y p e  s p e c i f ic a t io n  w i t h  o p t io n a l 
f a c e t s

– a  u n io n  s im p le  t y p e
– a  l is t s im p le  t y p e
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S u m m a r y  o f  g r o u p  d e f in i t io n s

• M o d e l g r o u p  d e f in i t io n s : 
– A  n a m e  p lu s  a  c o n te n t m o d e l

• A t t r ib u t e  g r o u p  d e f in i t io n s :
– A  n a m e  p lu s  a n y  o f :

• a t t r ib u t e  d e c la r a t io n s
• a t t r ib u t e  w i ld c a r d s
• r e f e r e n c e s  to  o th e r  a t t r ib u t e  g r o u p s
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S u m m a r y  o f n o ta t io n  
d e c la r a t io n s

• A  n a m e , a n  o p t io n a l s y s t e m  id e n t i f ie r  (o r  
U R I), a n d  a n  o p t io n a l p u b l ic  id e n t i f ie r

• N o ta t io n  d e c la r a t io n s  a p p e a r  in  W X S  
o n ly  fo r  b a c k w a r d  c o m p a t ib i l i t y  w it h  
D T D s

• N o ta t io n  d e c la r a t io n s  in  D T D s  a r e  
o b s o le s c e n t a n y h o w
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D A T A T Y P E S
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X M L  S c h e m a  D a ta t y p e s

• A  t y p e  is  a  n a m e d  s e t o f v a lu e s
• A n  X M L  S c h e m a  d a ta t y p e  p r o v id e s  a  
s ta n d a r d iz e d , m a c h in e -c h e c k a b le  
r e p r e s e n ta t io n  o f a  t y p e

• X M L  S c h e m a  ty p e s  c a n  b e  g r o u p e d :
– n u m e r ic , d a te , b o o le a n , s t r in g , 
m is c e l la n e o u s
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D e c im a l T y p e s

• decimal
– integer

• nonPositiveInteger
– negativeInteger

• nonNegativeInteger
– positiveInteger
– unsigned{Long, Int, Short, Byte}

• long, int, short, byte
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D e c im a l T y p e s

• long, short, int, a n d  byte a r e  th e  
s a m e  a s  in  J a v a :  6 4 , 3 2 , 1 6 , 8  b i t s

• unsignedLong, unsignedShort, 
unsignedInt, a n d  unsignedByte 
a r e  th e  o b v io u s  u n s ig n e d  a n a lo g u e s

• A l l o th e r  n u m e r ic  t y p e s  a r e  u n b o u n d e d
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F lo a t in g -p o in t T y p e s

• O n ly  tw o  f lo a t in g -p o in t t y p e s

– float
– double

• IE E E  r a n g e s  a n d  p r e c is io n s  (s a m e  a s  
J a v a , a l l m o d e r n  h a r d w a r e )
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D a te  T y p e s

• duration
• date, time, dateTime
• gYear, gMonth, gDay,
gYearMonth, gMonthDay
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D a te  T y p e s

• D u r a t io n

– duration
• S in g le  T im e  In t e r v a l

– dateTime, date, gYear, gYearMonth
• R e c u r r in g  T im e  In t e r v a l

– time, gMonth, gDay, gMonthDay



C o p y r ig h t 2 0 0 3 -0 5  J o h n  C o w a n  u n d e r  th e  G N U  G P L

1 2 4

D a te  T y p e  E x a m p le s

duration P1D    PT30M    P2M 
dateTime 2002-06-17T13:45:00 
Date 1776-07-04 
Time 17:05:00-05:00 
gYear 1984 
gMonth --12 
gDay ---29 
gYearMonth 1917-11 
gMonthDay --09-11 
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B o o le a n  T y p e

• O n ly  tw o  v a lu e s  a r e  le g a l:

– true (w h ic h  c a n  a ls o  b e  w r i t t e n  1)
– false (w h ic h  c a n  a ls o  b e  w r i t t e n  0)



C o p y r ig h t 2 0 0 3 -0 5  J o h n  C o w a n  u n d e r  th e  G N U  G P L

1 2 6

S t r in g  T y p e s

• string
– normalizedString

• token
– language
– NMTOKEN(S)
– Name

» NCName
  o ID, IDREF(S), ENTITY(IES)
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M is c e l la n e o u s  T y p e s

• R a w  o c te t t y p e s

– hexBinary
– base64Binary

• anyURI
• QName
• NOTATION
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S y n ta x  o f d a t a t y p e  n a m e s

• D a ta t y p e s  a r e  a lw a y s  n a m e s p a c e -
q u a l i f ie d

• D e fa u l t p r e f ix e s :
– xsd: in  th e  R E L A X  N G  c o m p a c t s y n t a x
– xs: in  th e  W 3 C  c o m p a c t s y n ta x

• X M L  s y n ta x e s  d o  n o t h a v e  d e f a u l t 
p r e f ix e s , b u t th e  a b o v e  fo rm s  s h o u ld  b e  
u s e d  b y  c o n v e n t io n
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F A C E T S
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F a c e t s

• A l lo w  th e  c r e a t io n  o f n e w  d a ta t y p e s  b y  
r e s t r ic t in g  th e  e x is t in g  o n e s  in  o n e  o r  
m o r e  w a y s

• C a l le d  p a r a m e te r s  in  R E L A X  N G
• F a c e t s  c a n  b e  g r o u p e d  in t o  fa m i l ie s  
a p p l ic a b le  to  d a ta t y p e  fa m i l ie s :
– le n g t h , v a lu e , p a t t e r n
– e n u m e r a t io n , w h i t e S p a c e
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G e n e r a l F a c e t S y n t a x

• I n  th e  R E L A X  N G  c o m p a c t s y n t a x , a l l 
f a c e t s  a r e  s p e c i f ie d  a s  facetname = 
"facetvalue", with explicit 
quotation marks

• I n  th e  W X S  c o m p a c t s y n ta x :
– S o m e  fa c e t s  h a v e  th e i r  o w n  id io s y n c r a t ic  
u l t r a -c o m p a c t s y n t a x

– A l l o t h e r  f a c e t s  a r e  s p e c i f ie d  a s  facetname 
= facetvalue, w i t h  n o  q u o ta t io n  m a r k s
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L e n g th  F a c e t s

• A p p l ic a b le  to  s t r in g  a n d  m is c e l la n e o u s  
t y p e s

• length fa c e t s p e c i f ie s  th e  e x a c t le n g th
• minLength a n d  maxLength fa c e t s  s e t 
l im i t s ; e i t h e r  o r  b o t h  m a y  b e  u s e d

• le n g t h s  o f hexBinary a n d  
base64Binary ty p e s  a r e  m e a s u r e d  in  
o c te t s , n o t c h a r a c t e r s
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L e n g th  F a c e t s

• T h e  W X S  c o m p a c t s y n ta x  h a s  a  s p e c ia l 
r e p r e s e n ta t io n  o f le n g th  fa c e t s  b a s e d  o n  
i t s  r e p r e s e n ta t io n  o f o c c u r r e n c e  
in d ic a t o r s
– length = [3] r e p r e s e n t s  a
length o f 3

– length = [3,] r e p r e s e n t s  a  
minLength o f 3

– length = [,5] r e p r e s e n t s  a  
maxLength o f 5
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L e n g th  F a c e t s

• T h e  W X S  c o m p a c t s y n ta x  h a s  a  s p e c ia l 
r e p r e s e n ta t io n  o f le n g th  fa c e t s  b a s e d  o n  
i t s  r e p r e s e n ta t io n  o f o c c u r r e n c e  
in d ic a t o r s
– length = [3,5] r e p r e s e n t s  
s im u l t a n e o u s ly :
• a  minLength o f 3
• a  maxLength o f 5



C o p y r ig h t 2 0 0 3 -0 5  J o h n  C o w a n  u n d e r  th e  G N U  G P L

1 3 5

B o u n d s  V a lu e  F a c e t s

• A p p l ic a b le  to  n u m e r ic  a n d  d a te  t y p e s

• minExclusive a n d  minInclusive 
s p e c i f y  a  lo w e r  b o u n d ; e i t h e r  b u t n o t 
b o th  m a y  b e  u s e d

• maxExclusive a n d  maxInclusive 
s p e c i f y  a n  u p p e r  b o u n d ; e i t h e r  b u t n o t 
b o th  m a y  b e  u s e d
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B o u n d s  V a lu e  F a c e t s

• T h e  W X S  c o m p a c t s y n ta x  a ls o  h a s  a  
s p e c ia l r e p r e s e n ta t io n  o f b o u n d s  fa c e t s  
b a s e d  o n  th e  m a th e m a t ic a l 
r e p r e s e n ta t io n  o f in t e r v a ls

• S q u a r e  b r a c k e t s  r e p r e s e n t in c lu s iv e  
b o u n d s  (a s  w i t h  le n g th s ), p a r e n th e s e s  
r e p r e s e n t e x c lu s iv e  o n e s

• S o  [-100,+100] b o u n d s  th e  v a lu e  
b e tw e e n  -1 0 0  in c lu s iv e  a n d  + 1 0 0  
in c lu s iv e
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B o u n d s  V a lu e  F a c e t s

• Y o u  c a n  m ix  b r a c k e t t y p e s :  [0,100) 
r e p r e s e n t s  a t le a s t 0  b u t n o t m o r e  th a n  
o r  e q u a l t o  1 0 0

• Y o u  c a n  a ls o  o m it e i t h e r  s id e  o f th e  
in t e r v a l:
– [10.5,] m e a n s  a t le a s t 1 0 .5

– (,10.5) m e a n s  le s s  th a n  1 0 .5



C o p y r ig h t 2 0 0 3 -0 5  J o h n  C o w a n  u n d e r  th e  G N U  G P L

1 3 8

D e c im a l V a lu e  F a c e t s

• totalDigits s p e c i f ie s  th e  to ta l 
n u m b e r  o f s ig n i f ic a n t d ig i t s  in  a  
decimal, integer, 
(non)PositiveInteger, o r  
(non)NegativeInteger v a lu e

• fractionDigits s p e c i f ie s  th e  
n u m b e r  o f f r a c t io n a l d ig i t s  in  a  decimal 
v a lu e
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P a t t e r n  F a c e t

• A p p l ic a b le  to  a n y  ty p e
• S p e c i f ie s  a  r e g u la r  e x p r e s s io n  th a t th e  
d a ta  m u s t m a t c h

• X M L  S c h e m a : I f m u l t ip le  pattern 
fa c e t s  a r e  p r e s e n t , t h e  d a ta  m u s t m a t c h  
a t le a s t o n e  o f th e m

• R E L A X  N G : I f m u l t ip le  pattern fa c e t s  
a r e  p r e s e n t , t h e  d a ta  m u s t m a t c h  a l l o f 
th e m

• I n  th e  W X S  c o m p a c t s y n ta x , p a t t e r n s  
a r e  e n c lo s e d  in  s la s h e s
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whiteSpace fa c e t
• N o t a p p l ic a b le  in  R E L A X  N G

• S p e c i f ie s  h o w  to  h a n d le  w h i t e s p a c e  in  a   
string

• T h r e e  c a s e s :
– P r e s e r v e  (u s e  th e  v a lu e  a s -is )
– R e p la c e  (c h a n g e  T A B , C R , L F  to  a  s p a c e )
– C o l la p s e  (r e m o v e  le a d in g  a n d  t r a i l in g  
w h i t e s p a c e  a n d  c o l la p s e  r u n s  o f 
w h i t e s p a c e )
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enumeration fa c e t
• N o t a p p l ic a b le  to  R E L A X  N G  (u s e  a  
c h o ic e  b e tw e e n  v a lu e s  in s t e a d )

• S p e c i f ie s  a  s e t o f v a lu e s

• T h e  d a ta  m u s t m a t c h  e x a c t ly  o n e  o f 
th e m

• I n  th e  W X S  c o m p a c t s y n ta x , r e p r e s e n te d  
b y  c o m m a -s e p a r a t e d  s t r in g s  in  q u o ta t io n  
m a r k s
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F a c e t s  fo r  n o n -a to m ic  t y p e s

• I n  W X S , y o u  c a n  a p p ly  th e  length, 
maxLength, a n d  minLength fa c e t s  to  a  
l is t t y p e , in  w h ic h  c a s e  th e y  r e f e r  t o  th e  
n u m b e r  o f i t e m s  in  th e  l is t

• I n  W X S , y o u  c a n  a p p ly  th e  pattern a n d  
enumeration fa c e t s  to  b o th  l is t t y p e s  
a n d  u n io n  ty p e s
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M O R E  IN F O R M A T IO N

http://www.w3.org/TR/xmlschema-0/
http://dret.net/projects/xscs/
http://www.ccil.org/~cowan/


