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1. Introduction
1.1. Overview

A Uni form Resource ldentifier (URI) [RFC3986] is often used to
identify a specific resource within a conmon space of sinilar
resources (informally, a "URl space"). For exanple, personal web
spaces are often del egated using a comon pattern, such as

http://exanpl e. com ~fred/
http://exanpl e. com ~mar k/

or a set of dictionary entries might be grouped in a hierarchy by the
first letter of the term as in

http://exanpl e. com di cti onary/c/cat
http://exanpl e. com di cti onary/d/ dog

or a service interface mght be invoked with various user input in a
common pattern, as in

http:// exanpl e. com sear ch?q=cat & ang=en
http:// exanpl e. com sear ch?q=chi en& ang=fr

A URI Tenplate is a compact sequence of characters for describing a
range of Uniform Resource ldentifiers through variabl e expansion

URI Tenpl ates provide a nmechani smfor abstracting a space of resource
identifiers such that the variable parts can be easily identified and
described. URI Tenpl ates can have nany uses, including the discovery
of avail abl e services, configuring resource mappi ngs, defining
comput ed |inks, specifying interfaces, and other forms of
programmatic interaction with resources. For exanple, the above
resources could be described by the following URI Tenpl at es:

http://exanpl e. com ~{user nane}/
http://exanpl e.com dictionary/{term1}/{ternt
http: // exanpl e. com search{?q, | ang}

We define the followi ng terns:

expression: The text between '{’ and '}’, including the enclosing
braces, as defined in Section 2

expansion: The string result obtained froma tenpl ate expression

after processing it according to its expression type, |list of
vari abl e nanes, and value nodifiers, as defined in Section 3.
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tenpl ate processor: A programor library that, given a URI Tenpl ate
and a set of variables with values, transforms the tenplate string
into a URI reference by parsing the tenplate for expressions and
substituting each one with its correspondi ng expansi on

A URI Tenpl ate provides both a structural description of a URI space
and, when variable val ues are provided, nachi ne-readabl e instructions
on how to construct a URI corresponding to those values. A UR
Template is transformed into a URI reference by replacing each
delimted expression with its value as defined by the expression type
and the values of variables naned within the expression. The
expression types range fromsinple string expansion to multiple
name=val ue lists. The expansions are based on the URl generic
syntax, allowi ng an inplenmentation to process any URI Tenpl ate

wi t hout knowi ng the schene-specific requirements of every possible
resulting URI.

For exanple, the following URI Tenplate includes a formstyle
par amet er expression, as indicated by the "?" operator appearing
before the variabl e nanes.

http: //ww. exanpl e. coni f oo{ ?query, nunber}
The expansi on process for expressions beginning with the question-
mark ("?") operator follows the same pattern as formstyle interfaces
on the Wrld Wde Wb:

http: //ww. exanpl e. coni f oo{ ?query, nunber}

\ /
|
For each defined variable in [ 'query’, 'number’ ],
substitute "?" if it is the first substitution or "&"
thereafter, followed by the variable nane, '=, and the

vari abl e’ s val ue.
If the vari abl es have the val ues

"nycel i unt
100

query
nunber

then the expansion of the above URI Tenmplate is
htt p: // www. exanpl e. coni f oo?quer y=nycel i um&unber =100
Alternatively, if "query’ is undefined, then the expansion would be

http://ww. exanpl e. com f oo?nunber =100
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or if both variables are undefined, then it would be
htt p: // www. exanpl e. coni f oo

A URI Tenplate may be provided in absolute form as in the exanples
above, or in relative form A tenplate is expanded before the
resulting reference is resolved fromrelative to absolute form

Al though the URI syntax is used for the result, the tenplate string
is allowed to contain the broader set of characters that can be found
in Internationalized Resource Identifier (IR) references [RFC3987].
Therefore, a URI Tenmplate is also an IR template, and the result of
tenpl ate processing can be transformed to an IRl by follow ng the
process defined in Section 3.2 of [RFC3987].

1.2. Levels and Expression Types

URI Tenplates are simlar to a nmacro | anguage with a fixed set of
macro definitions: the expression type deternines the expansion
process. The default expression type is sinple string expansion,
wherein a single naned variable is replaced by its value as a string
after pct-encoding any characters not in the set of unreserved URI
characters (Section 1.5).

Since nost tenplate processors inplenented prior to this
specification have only inplenmented the default expression type, we
refer to these as Level 1 tenplates.

Level 1 exanples, wth variabl es having val ues of

I
I
| var
|
I

= "val ue"
hello := "Hello Worl d!'"
| - |
| Op Expr essi on Expansi on |
| = |
| | Sinple string expansion (Sec 3.2.2) |
| | |
| | {var} val ue |
| | {hel | 0} Hel | 0%20Wor | d921 |

Level 2 tenplates add the plus ("+") operator, for expansion of
val ues that are allowed to include reserved URI characters
(Section 1.5), and the crosshatch ("#") operator for expansion of
fragment identifiers.
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Level 2 exanples, with variables having val ues of

I

|

| var = "val ue"

| hello := "Hello World!'"

| pat h = "/fool bar"

I

| oo |
| Op Expressi on Expansi on |
| = mm i mm i I
| + | Reserved string expansion (Sec 3.2.3) |
I I I
| | {+var} val ue |
| | {+hel | o} Hel | 0%20Wor | d! |
| | {+pat h}/ here / f oo/ bar/ here |
| | her e?r ef ={ +pat h} her e?r ef =/ f oo/ bar |
[----- oo I
| # | Fragment expansion, crosshatch-prefixed (Sec 3.2.4)

I I I
| | X{#var} X#val ue |
| | X{ #hel | o} X#Hel | 0%20Wor | d! |

Level 3 tenplates allow nmultiple variables per expression, each
separated by a conma, and add nore conpl ex operators for dot-prefixed
| abel s, sl ash-prefixed path segnments, sem col on-prefixed path
paraneters, and the formstyle construction of a query syntax

consi sting of name=val ue pairs that are separated by an anpersand
character.

Level 3 examples, with variables having val ues of

I I
| |
| var = "val ue" |
| hello := "Hello World!'" |
I enpty :="" I
| pat h = "/fool bar" |
| X = "1024" |
| y = "768" |
I I
R R ORERREEE R EEEE R EEEEREEEETEE |
| Op Expressi on Expansi on |
| ==t il

| | String expansion with nultiple variables (Sec 3.2.2) |
| | |
| | map?{x, y} map?1024, 768 |
| | {x, hel l o, y} 1024, Hel | 09%20Wor | d921, 768 |
I I I
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|----- N S ..
| + | Reserved expansion with multiple variables (Sec 3.2.3) |
| | |
| | {+x, hel | 0, y} 1024, Hel | o%20Wor | d!, 768 |
| | {+path, x}/ here / f ool bar, 1024/ her e |
I I I
|----- b T T T |
| # | Fragment expansion with multiple variables (Sec 3.2.4) |
| | |
| | {#x, hel | 0, y} #1024, Hel | 0%20Wor | d!, 768 |
| | {#path, x}/ here #/ f oo/ bar, 1024/ her e |
I I I
| ----- e oo |
| | Label expansion, dot-prefixed (Sec 3.2.5) |
| | |
| | X{.var} X. val ue |
| | X{.x,y} X. 1024. 768 |
I I I
| ----- N bt |
| / | Path segments, slash-prefixed (Sec 3.2.6)

| | |
| | {/var} [ val ue |
| | {Ivar,x}/here [ val ue/ 1024/ here |
I I I
| ----- e oo |
| ; | Path-style paraneters, sem col on-prefixed (Sec 3.2.7) |
| | |
I I {;x,y} ; Xx=1024; y=768 |
I I {;x,y, enpty} 1 Xx=1024; y=768; enpt y |
I I I
| ----- R Pt |
| ? | Formstyle query, anpersand-separated (Sec 3.2.8)

| | |
| | {?x,y} ?x=10248y=768 |
| | {?x,y, enpt y} ?x=1024&y=768&enpt y= |
I I I
|----- e R R L L P |
| & | Formstyle query continuation (Sec 3.2.9) |
| | |
| | ?fi xed=yes{ &x} ?fi xed=yes&x=1024 |
| | {&,y, enpt y} & =10248y=768&enpt y= |
I I I

Finally, Level 4 tenmplates add value nodifiers as an optional suffix
to each variable nane. A prefix nodifier (":") indicates that only a
limted nunber of characters fromthe beginning of the value are used
by the expansion (Section 2.4.1). An explode ("*") nodifier
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indicates that the variable is to be treated as a conposite val ue,
consisting of either a list of names or an associative array of
(name, value) pairs, that is expanded as if each nenber were a
separate variable (Section 2.4.2).

Level 4 exanples, with variabl es having val ues of

I I
I I
| var = "val ue" |
| hello := "Hello World!" |
| path := "/foolbar" |
| l'ist = ("red", "green", "blue") |
| keys = [("sem",";"),("dot",". "), ("comma",", ")] |
I I
| Op Expressi on Expansi on |
IR bk I
| | String expansion with value nodifiers (Sec 3.2.2)

I I I
| | {var: 3} val |
| | {var: 30} val ue |
| | {list} red, green, bl ue |
| | {list*} red, green, bl ue |
| | {keys} sem , %8B, dot, ., conmg, %2C |
| | {keys*} sem =%3B, dot =. , conma=%C |
I I I
[----- oo oeooooooooooo-e I
| + | Reserved expansion with value nodifiers (Sec 3.2.3)

I I I
| | {+path: 6}/ here / fool b/ here |
| | {+list} red, green, bl ue |
| | {+list*} red, green, bl ue |
| | {+keys} sem, ;,dot,., commn, , |
| | {+keys*} sem =; , dot =., comma=, |
I I I
| ----- ...
| # | Fragnment expansion with value nodifiers (Sec 3.2.4)

I I I
| | {#path: 6}/ here #/ f oo/ b/ her e |
| | {#list} #red, gr een, bl ue |
| | {#list*} #red, green, bl ue |
| | {#keys} #sem , ;, dot, ., comm, , |
| | {#keys*} #seni =; , dot =. , coma=, |
I I I
[----- oo I
| . | Label expansion, dot-prefixed (Sec 3.2.5)

I I I
| | X{.var: 3} X. val |
| | X{.list} X.red, green, bl ue |
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| | X{.list*} X.red. green. bl ue |
| | X{. keys} X. seni , 98B, dot, ., comma, %2C |
| | X{. keys*} X. senm =93B. dot =. . comma=%2C |
I I I
|- R e |
| / | Path segments, slash-prefixed (Sec 3.2.6) |
I I I
| | {/var:1,var} /vl val ue |
| | {/list} /red, green, bl ue |
| | {/1ist*} / red/ green/ bl ue |
| | {/'list*, path: 4} [ red/ green/ bl ue/ %2Ff oo |
| | {/ keys} /sem , 98B, dot, ., comma, %2C |
| | {/ keys*} [ sem =%3B/ dot =. / comma=%2C |
I I I
|----- o i cioioliioiiiooaooo- |
| ; | Path-style paraneters, sem col on-prefixed (Sec 3.2.7) |
I I I
| | {; hel |l 0: 5} ;hell o=Hel | o |
| | {;list} ;list=red, green, bl ue |
| | {;list*} ;list=red;list=green;list=blue |
| | {; keys} ; keys=seni , 3B, dot, ., comma, %2C |
| | {; keys*} ; sem =%3B; dot =. ; comma=%2C |
I I I
| ----- R e e TP

| ? | Formstyle query, anpersand-separated (Sec 3.2.8) |
I I I
| | {?var: 3} ?var =val |
| | {?list} ?list=red, green, bl ue |
| | {?list*} ?list=red& ist=greend& ist=blue |
| | {?keys} ?keys=seni , %8B, dot, ., conma, %2C |
| | {?keys*} ?seni =%38B&dot =. &comma=%2C |
I I I
|----- e T e

| & | Formstyle query continuation (Sec 3.2.9) |
I I I
| | {&var: 3} &var =val |
| | {&ist} &l i st=red, green, bl ue |
| | {&ist*} &l i st=red& ist=green& ist=blue |
| | { &eys} &keys=sem , %8B, dot, ., comma, %2C |
| | { &keys*} &sem =%38B&dot =. &comma=%2C |
I I I

1.3. Design Considerations
Mechani sns simlar to URI Tenpl ates have been defined within several

specifications, including WsDL [WsDL], WADL [WADL], and OpenSearch
[ OpenSearch]. This specification extends and fornally defines the
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syntax so that URI Tenpl ates can be used consistently across nultiple
Internet applications and within Internet nessage fields, while at
the sane tine retaining conpatibility with those earlier definitions.

The URI Tenpl ate syntax has been designed to carefully bal ance the
need for a powerful expansion mechanismw th the need for ease of

i npl ementation. The syntax is designed to be trivial to parse while
at the sane tine providing enough flexibility to express many conmon
tenpl ate scenarios. Inplenentations are able to parse the tenplate
and performthe expansions in a single pass.

Tenpl ates are sinple and readabl e when used with conmon exanpl es
because the single-character operators match the URI generic syntax

delimters. The operator’s associated delimter (".", ";", "/", "?2",
"&", and "#") is omtted when none of the listed variables are
defined. Likew se, the expansion process for ";" (path-style

paraneters) will omt the when the variable value is enpty,
whereas the process for "?" (formstyle paraneters) will not onit the
"=" when the value is enpty. Miltiple variables and |ist val ues have
their values joined with "," if there is no predefined joining
mechani sm for the operator. The "+" and "#" operators wl|l
substitute unencoded reserved characters found inside the variable
val ues; the other operators will pct-encode reserved characters found

in the variable values prior to expansion

The nost common cases for URI spaces can be described with Level 1
tenpl ate expressions. |If we were only concerned with URl generation,
then the tenplate syntax could be limted to just sinple variable
expansi on, since nore conplex forns could be generated by changing
the variabl e values. However, UR Tenpl ates have the additional goa
of describing the layout of identifiers in terns of preexisting data
val ues. Therefore, the tenplate syntax includes operators that
reflect how resource identifiers are commonly allocated. Likew se,
since prefix substrings are often used to partition |arge spaces of
resources, nodifiers on variable values provide a way to specify both
the substring and the full value string with a single variable nane.

1. 4. Limtations

Since a URI Tenpl ate describes a superset of the identifiers, there
is no inplication that every possible expansion for each delimted
vari abl e expression corresponds to a URI of an existing resource.

Qur expectation is that an application constructing URIs according to
the tenplate will be provided with an appropriate set of values for
the variabl es being substituted, or at |east a neans of validating
user data-entry for those val ues.
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URI Tenplates are not URIs: they do not identify an abstract or

physi cal resource, they are not parsed as URI's, and they shoul d not
be used in places where a URI woul d be expected unless the tenplate
expressions will be expanded by a tenplate processor prior to use
Distinct field, elenent, or attribute nanes should be used to
differentiate protocol elenents that carry a URI Tenplate fromthose
that expect a URI reference.

Sone URI Tenpl ates can be used in reverse for the purpose of variable
mat chi ng: conparing the tenplate to a fully formed URI in order to
extract the variable parts fromthat URI and assign themto the naned
variables. Variable matching only works well if the tenplate
expressions are delinmted by the beginning or end of the URI or by
characters that cannot be part of the expansion, such as reserved
characters surrounding a sinple string expression. |In general,
regul ar expression | anguages are better suited for variabl e matching.

1.5. Notational Conventions

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119].

Thi s specification uses the Augnented Backus- Naur Form ( ABNF)
notation of [RFC5234]. The following ABNF rules are inported from
the normative references [ RFC5234], [RFC3986], and [ RFC3987].

ALPHA = W%&41-5A /| 61-7A ; A-Z/ a-z
DAT = 9%30-39 ; 0-9
HEXDI G = bgaTt/ "A/ "B/ "C [/ "D/ "E" ] "F"

; case-insensitive

"6 HEXDI G HEXDI G
ALPHA / DIGT / "-" [ "." [ " " "~
gen-delinms / sub-delins
T A A A S B
B A A A N A
L A Y A Y

pct - encoded
unr eser ved
reserved
gen-deli s
sub-del i ns

=anouonn

9% A0- DTFF /| 9% F900- FDCF / % FDFO- FFEF
%10000- 1FFFD / 9%20000- 2FFFD / 9% 30000- 3FFFD
% 40000- 4FFFD / 9%50000- 5FFFD / % 60000- 6FFFD
% 70000- 7FFFD / %% 80000- 8FFFD / %%90000- 9FFFD
% A0000- AFFFD / 9% B0000- BFFFD / % C0000- CFFFD
% D0000- DFFFD / %E1000- EFFFD

ucschar

~ T~

9% EO000- F8FF / 9%FO0000- FFFFD / 9%x100000- 10FFFD

iprivate
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1.6. Character Encoding and Uni code Normalization

This specification uses the ternms "character”, "character encoding
schene", "code point", "coded character set", "glyph", "non-ASCII",
"nornalization", "protocol elenent", and "regul ar expression" as they

are defined in [ RFC6365] .

The ABNF notation defines its term nal values to be non-negative
integers (code points) that are a superset of the US-ASCI| coded
character set [ASCII]. This specification defines term nal val ues as
code points within the Unicode coded character set [ UN V6].

In spite of the syntax and tenpl ate expansi on process being defined
in terms of Unicode code points, it should be understood that

tenpl ates occur in practice as a sequence of characters in whatever
formor encoding is suitable for the context in which they occur,
whet her that be octets enbedded in a network protocol elenent or

gl yphs painted on the side of a bus. This specification does not
mandat e any particul ar character encodi ng schene for mappi ng between
URI Tenpl ate characters and the octets used to store or transmt
those characters. Wen a URI Tenpl ate appears in a protocol elenent,
the character encoding schene is defined by that protocol; wthout
such a definition, a URI Tenplate is assuned to be in the sane
character encodi ng scheme as the surrounding text. It is only during
the process of tenplate expansion that a string of characters in a
URI Template is REQU RED to be processed as a sequence of Unicode
code points.

The Uni code Standard [UNI V6] defines various equi val ences between
sequences of characters for various purposes. Unicode Standard Annex
#15 [UTR15] defines various Nornalization Forns for these
equi val ences. The nornalization formdeternines how to consistently

encode equivalent strings. 1In theory, all URl processing

i npl ementations, including tenplate processors, should use the sane
normal i zation formfor generating a URI reference. 1In practice, they
do not. |If a value has been provided by the sanme server as the
resource, then it can be assuned that the string is already in the
form expected by that server. |If a value is provided by a user, such

as via a data-entry dialog, then the string SHOULD be nornalized as
Normal i zati on Form C (NFC. Canoni cal Deconposition, followed by
Canoni cal Conposition) prior to being used in expansions by a

tenpl ate processor.

Li kewi se, when non-ASCI| data that represents readable strings is

pct-encoded for use in a URl reference, a tenplate processor MJST

first encode the string as UTF-8 [ RFC3629] and then pct-encode any
octets that are not allowed in a URI reference.
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2

2

2

Synt ax

A URl Tenplate is a string of printable Unicode characters that
contains zero or nore enbedded vari abl e expressi ons, each expression
being delinmted by a matching pair of braces ("{', '}').

URI - Tenplate = *( literals / expression )

Al t hough tenpl ates (and tenpl ate processor inplenentations) are
descri bed above in terns of four gradual |evels, we define the URI-
Tenpl ate syntax in terns of the ABNF for Level 4. A tenplate
processor limted to | ower-level tenplates MAY exclude the ABNF rul es
applicable only to higher levels. However, it is RECOVWENDED t hat

all parsers inplenent the full syntax such that unsupported |evels
can be properly identified as such to the end user

1. Literals

The characters outside of expressions in a URI Tenplate string are
intended to be copied literally to the URI reference if the character
is allowed in a URI (reserved / unreserved / pct-encoded) or, if not
al l oned, copied to the URI reference as the sequence of pct-encoded
triplets corresponding to that character’s encoding in UTF-8

[ RFC3629] .

= %21 /| 9%23-24 /| %26 /| 9%28-3B / 9%3D / %3F-5B
[ 95D / 95F /| %61-7A / 9%7E / ucschar / iprivate
/  pct-encoded

; any Uni code character except: CTL, SP
DQUOTE, "'", "% (aside from pct-encoded),

’ ’ ’ ’ ’

literals

’

2. Expressions

Tenpl at e expressions are the paraneterized parts of a URI Tenpl ate.
Each expression contains an optional operator, which defines the
expression type and its correspondi ng expansi on process, followed by
a conme-separated list of variable specifiers (variable names and
optional value nmodifiers). |If no operator is provided, the
expression defaults to sinple variabl e expansi on of unreserved

val ues.

expr essi on "{" [ operator ] variable-list "}"

oper at or = op-level2 / op-level 3 / op-reserve
op-1 evel 2 = "+ [ "#

op-l evel 3 Y A T
op-reserve = "=/ rra@ ot
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The operator characters have been chosen to reflect each of their
roles as reserved characters in the URI generic syntax. The
operators defined in Section 3 of this specification include:

+ Reserved character strings;
# Fragnent identifiers prefixed by "#"
Nane | abel s or extensions prefixed by ".";
/ Pat h segnents prefixed by "/";
; Pat h paraneter name or nanme=val ue pairs prefixed by ";";

? Query component beginning with "?" and consi sting of
nane=val ue pairs separated by "&"; and,

& Continuation of query-style &iane=value pairs within
a literal query component.

The operator characters equals ("="), comma (","), exclamation ("!"),
at sign ("@), and pipe ("|") are reserved for future extensions.

The expression syntax specifically excludes use of the dollar ("$")
and parentheses ["(" and ")"] characters so that they remain

avail abl e for use outside the scope of this specification. For
exanpl e, a macro | anguage m ght use these characters to apply macro
substitution to a string prior to that string being processed as a
URI Tenpl at e.

2.3. Variables

After the operator (if any), each expression contains a |list of one
or nore conma-separated variable specifiers (varspec). The variable
nanes serve nultiple purposes: docunentation for what kinds of val ues
are expected, identifiers for associating values within a tenplate
processor, and the literal string to use for the nane in nane=val ue
expansi ons (aside from when expl odi ng an associ ative array).

Vari abl e nanes are case-sensitive because the nane m ght be expanded
within a case-sensitive URl conponent.

vari abl e-11i st varspec *( "," varspec )

var spec = varname [ nodifier-level 4 ]
var name = varchar *( ["."] varchar )
var char = ALPHA/ DIG T/ "_" | pct-encoded
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A varname MAY contain one or nore pct-encoded triplets. These
triplets are considered an essential part of the variable name and
are not decoded during processing. A varnane containing pct-encoded
characters is not the sanme variable as a varnane with those sane
characters decoded. Applications that provide URI Tenplates are
expected to be consistent in their use of pct-encoding within

vari abl e nanes.

An expression MAY reference variables that are unknown to the
tenpl ate processor or whose value is set to a special "undefined"
val ue, such as undef or null. Such undefined variables are given
special treatnment by the expansi on process (Section 3.2.1).

A variable value that is a string of length zero is not considered
undefined; it has the defined value of an enpty string.

In Level 4 tenplates, a variable may have a conposite value in the
formof a list of values or an associative array of (nane, val ue)
pairs. Such value types are not directly indicated by the tenplate
syntax, but they do have an inpact on the expansion process
(Section 3.2.1).

A variable defined as a |ist value is considered undefined if the
list contains zero nenbers. A variable defined as an associ ati ve
array of (nanme, value) pairs is considered undefined if the array
contains zero nenbers or if all nmenber names in the array are
associ ated with undefi ned val ues.

2.4. Value Mdifiers

Each of the variables in a Level 4 tenplate expression can have a
modi fier indicating either that its expansion is limted to a prefix
of the variable s value string or that its expansion is exploded as a
conposite value in the formof a value list or an associative array
of (nane, value) pairs.

nmodifier-level4 = prefix / explode
2.4.1. Prefix Values

A prefix nodifier indicates that the variable expansion is linted to
a prefix of the variable's value string. Prefix nodifiers are often
used to partition an identifier space hierarchically, as is conmon in
ref erence indi ces and hash-based storage. It also serves to limt
the expanded val ue to a maxi mum nunber of characters. Prefix

nodi fiers are not applicable to variables that have conposite val ues.
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2

4.

prefix
max- | engt h

= max- | engt h

= W31-39 0*3DIAT ; positive integer < 10000

The max-length is a positive integer that refers to a nmaxi mum nunber
of characters fromthe beginning of the variable' s value as a Uni code
string. Note that this nunbering is in characters, not octets, in
order to avoid splitting between the octets of a nmulti-octet-encoded
character or within a pct-encoded triplet. |If the nmax-length is
greater than the length of the variable s value, then the entire

val ue string is used.

For exanpl e,

G ven the variabl e assignnents

var = "val ue"
sem = ";"

Exanpl e Tenpl ate Expansi on
{var} val ue
{var: 20} val ue
{var: 3} val
{sen} %3B
{sem : 2} %3B

2. Comnposite Val ues

An explode ("*") nodifier indicates that the variable is to be
treated as a conposite value consisting of either a list of values or
an associative array of (nane, value) pairs. Hence, the expansion
process is applied to each nmenber of the conposite as if it were
listed as a separate variable. This kind of variable specification
is significantly | ess self-docunenting than non-expl oded vari abl es,
since there is | ess correspondence between the variable nane and how
the URI reference appears after expansion

expl ode = "

Since URI Tenplates do not contain an indication of type or schens,
the type for an exploded variable is assuned to be determ ned by
context. For exanple, the processor mght be supplied values in a
formthat differentiates values as strings, lists, or associative
arrays. Likew se, the context in which the tenplate is used (script,
mar k-up | anguage, Interface Definition Language, etc.) mght define
rul es for associating variable nanes with types, structures, or
schena.
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Expl ode nodifiers inprove brevity in the URl Tenplate syntax. For
exanpl e, a resource that provides a geographic map for a given street
address m ght accept a hundred pernutations on fields for address

i nput, including partial addresses (e.g., just the city or posta
code). Such a resource could be described as a tenplate with each
and every address conponent listed in order, or with a far nore
simple tenplate that nmakes use of an explode nodifier, as in

[ mapper { ?addr ess*}

along with sone context that defines what the variabl e named
"address" can include, such as by reference to sonme other standard
for addressing (e.g., [UPU-S42]). A recipient aware of the schema
can then provide appropriate expansions, such as:

[ mapper ?ci t y=Newpor t %20Beach&st at e=CA

The expansion process for exploded variables is dependent on both the
operat or being used and whether the conposite value is to be treated
as a list of values or as an associative array of (nane, val ue)

pairs. Structures are processed as if they are an associative array
with nanmes corresponding to the fields in the structure definition
and "." separators used to indicate name hierarchy in substructures.

If a variable has a conposite structure and only sonme of the fields
in that structure have defined values, then only the defined pairs
are present in the expansion. This can be useful for tenplates that
consi st of a large nunber of potential query terns.

An expl ode nodifier applied to a list variable causes the expansion
to iterate over the list’s nenber values. For path and query

par anet er expansi ons, each nmenber value is paired with the variable’s
nane as a (varnanme, value) pair. This allows path and query
paraneters to be repeated for nultiple values, as in

G ven the variabl e assignnents

year = ("1965", "2000", "2012")
dom = ("exanple", "cont)
Exanpl e Tenpl ate Expansi on
fi nd{?year*} fi nd?year=1965&year =2000&year =2012
ww . domt} www. exanpl e. com
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3.

3.

3.

Expansi on

The process of URI Tenplate expansion is to scan the tenplate string
frombeginning to end, copying literal characters and repl aci ng each
expression with the result of applying the expression’s operator to
the val ue of each variable naned in the expression. Each variable’'s
val ue MJUST be formed prior to tenplate expansion

The requirenents on expansion for each aspect of the URI Tenpl ate
grammar are defined in this section. A non-nornmative algorithmfor
t he expansi on process as a whole is provided in Appendi x A

If a tenplate processor encounters a character sequence outside an
expressi on that does not match the <URI - Tenpl ate> grammar, then
processing of the tenplate SHOULD cease, the URl reference result
SHOULD contain the expanded part of the tenplate foll owed by the
remai nder unexpanded, and the |l ocation and type of error SHOULD be
indicated to the invoking application

If an error is encountered in an expression, such as an operator or
value nodifier that the tenplate processor does not recognize or does
not yet support, or a character is found that is not allowed by the
<expressi on> gramar, then the unprocessed parts of the expression
SHOULD be copied to the result unexpanded, processing of the

remai nder of the tenplate SHOULD continue, and the |ocation and type
of error SHOULD be indicated to the invoking application

If an error occurs, the result returned mght not be a valid UR
reference; it will be an inconpletely expanded tenplate string that
is only intended for diagnostic use.

1. Literal Expansion

If the literal character is allowed anywhere in the URl syntax
(unreserved / reserved / pct-encoded ), then it is copied directly to
the result string. Oherw se, the pct-encoded equival ent of the
literal character is copied to the result string by first encodi ng
the character as its sequence of octets in UTF-8 and then encodi ng
each such octet as a pct-encoded triplet.

2. Expression Expansion
Each expression is indicated by an opening brace ("{") character and

continues until the next closing brace ("}"). Expressions cannot be
nest ed.
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An expression is expanded by determning its expression type and then
followi ng that type’'s expansion process for each comma- separ at ed
varspec in the expression. Level 1 tenplates are limted to the
default operator (sinple string value expansion) and a single

vari abl e per expression. Level 2 tenplates are limted to a single
var spec per expression

The expression type is determ ned by |ooking at the first character
after the opening brace. |If the character is an operator, then
renenber the expression type associated with that operator for |ater
expansi on deci sions and skip to the next character for the variable-
list. |If the first character is not an operator, then the expression
type is sinple string expansion and the first character is the

begi nning of the variable-Ilist.

The exanples in the subsections bel ow use the followi ng definitions
for variabl e val ues:

count := ("one", "tw", "three")
dom = ("exanple", "coni)

dub = "nme/too"

hello := "Hello World!"

hal f = "50%

var = "val ue"

who = "fred"

base = "http://exanpl e. conl hore/"
pat h = "/fool bar"

Iist = ("red", "green", "blue")
keys = [("sem",";"),("dot","."), ("comma",",")]
v ="6"

X = "1024"

y = "768"

empty = ""

empty_keys =[]

undef := nul

3.2.1. Variabl e Expansion

A variable that is undefined (Section 2.3) has no value and is
i gnored by the expansion process. |If all of the variables in an
expressi on are undefined, then the expression’s expansion is the

enpty string.

Vari abl e expansi on of a defined, non-enpty value results in a
substring of allowed URI characters. As described in Section 1.6,
the expansion process is defined in ternms of Unicode code points in
order to ensure that non-ASCI| characters are consistently pct-
encoded in the resulting URI reference. One way for a tenplate
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processor to obtain a consistent expansion is to transcode the val ue
string to UTF-8 (if it is not already in UTF-8) and then transform
each octet that is not in the allowed set into the corresponding pct-
encoded triplet. Another is to map directly fromthe value's native
character encoding to the set of allowed UR characters, with any
remai ni ng di sal |l owed characters mapping to the sequence of pct-
encoded triplets that correspond to the octet(s) of that character
when encoded as UTF-8 [ RFC3629].

The all owed set for a given expansi on depends on the expression type:
reserved ("+") and fragnent ("#") expansions allow the set of
characters in the union of ( unreserved / reserved / pct-encoded ) to
be passed t hrough wi thout pct-encodi ng, whereas all other expression
types allow only unreserved characters to be passed through without
pct-encoding. Note that the percent character ("% ) is only allowed
as part of a pct-encoded triplet and only for reserved/fragnent
expansion: in all other cases, a value character of "% MJST be pct-
encoded as "%5" by variabl e expansi on.

If a variable appears nore than once in an expression or within

mul tiple expressions of a URI Tenpl ate, the value of that variable
MUST remai n static throughout the expansi on process (i.e., the

vari abl e must have the sane value for the purpose of cal culating each
expansion). However, if reserved characters or pct-encoded triplets
occur in the value, they will be pct-encoded by sonme expression types
and not by others.

For a variable that is a sinple string value, expansion consists of
appendi ng the encoded value to the result string. An expl ode

nmodi fier has no effect. A prefix nodifier lints the expansion to
the first max-length characters of the decoded value. |If the value
contains nulti-octet or pct-encoded characters, care nust be taken to
avoid splitting the value in md-character: count each Uni code code
poi nt as one character

For a variable that is an associative array, expansion depends on
both the expression type and the presence of an explode nodifier. |If
there is no explode nodifier, expansion consists of appending a
comma- separ at ed concatenati on of each (name, value) pair that has a
defined value. |[If there is an explode nodifier, expansion consists
of appending each pair that has a defined value as either
"name=val ue" or, if the value is the enpty string and the expression
type does not indicate formstyle paranmeters (i.e., not a "?" or "&"
type), sinmply "name". Both name and val ue strings are encoded in the
same way as sinple string values. A separator string is appended

bet ween defined pairs according to the expression type, as defined by
the follow ng tabl e:
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Type Separ at or

N (default)

+ " y "

# "

/ "

> i

& " &'
For a variable that is a list of values, expansion depends on both
the expression type and the presence of an explode nodifier. |If
there is no explode nodifier, the expansion consists of a comma-
separ ated concatenati on of the defined nmenber string values. |If
there is an explode nodifier and the expression type expands naned
paranmeters (";", "?", or "&'), then the list is expanded as if it

were an associative array in which each nenber value is paired with
the list’s varname. Oherwise, the value will be expanded as if it
were a list of separate variabl e val ues, each val ue separated by the
expressi on type's associ ated separator as defined by the table above.

Exampl e Tenpl ate Expansi on

{count} one, two, t hree

{count *} one, two, t hree

{/ count} /one, two, t hree

{/ count *} [ one/two/three

{; count} ; count =one, two, t hree

{; count *} ; count =one; count =t wo; count =t hr ee
{?count } ?count =one, two, t hree

{?count *} ?count =one&count =t wo&count =t hr ee
{ &count *} &count =one&count =t wo&count =t hr ee

3.2.2. Sinple String Expansion: {var}

Sinple string expansion is the default expression type when no
operator is given.

For each defined variable in the variable-list, performvariable
expansion, as defined in Section 3.2.1, with the allowed characters
being those in the unreserved set. |If nore than one variable has a
defined val ue, append a comma (",") to the result string as a
separ at or between vari abl e expansi ons.
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Reserved expansi on,
2 and above tenpl ates,
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Exanpl e Tenpl ate Expansi on
{var} val ue
{hel | o} Hel | 0%20Wor | do21
{hal f} 50925
O enmpty} X oX
Qundef } X oX
{x, vy} 1024, 768
{x, hell o, y} 1024, Hel | 0%20Wor | d%21, 768
?{x, enpty} 2?1024,
?{x, undef} 2?1024
?{undef, y} ?768
{var: 3} val
{var: 30} val ue
{list} red, green, bl ue
{list*} red, green, bl ue
{keys} sem , %8B, dot, ., conma, %2C
{keys*} sem =%3B, dot =. , conma=%C

as indicated by the plus ("+") operator for Level

is identical to sinple string expansion except

Gregorio, et al.

that the substituted values may al so contain pct-encoded triplets and
characters in the reserved set.

For each defined variable in the variable-list, performvariable
expansion, as defined in Section 3.2.1, with the allowed characters
being those in the set (unreserved / reserved / pct-encoded). |If
nmore than one variable has a defined value, append a comma (",") to
the result string as a separator between variabl e expansi ons.
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Exanpl e Tenpl ate

{+var}
{+hel | o}
{+hal f}

{base}i ndex
{+base}i ndex
o +enpt y} X
[ +undef } X

{+pat h}/ here

her e?r ef ={ +pat h}
up{+pat h}{var}/ here
{+x, hel l o0, y}
{+path, x}/ here

{+path: 6}/ here

{+list}

{+list*}

{ tkeys}

{ tkeys*}
3.2.4. Fragnment Expansion
Fragnent expansion, as
Level 2 and above tenpl
except that a crosshatc
first to the result str

Exanpl e Tenpl ate

{#var}
{#hel | o}
{#hal f}

f oo{#empt y}

f oo{#undef}
{#x, hel l 0, y}
{#path, x}/here
{#path: 6}/ here
{#list}
{#list*}
{#keys}
{#keys*}

Gregorio, et al.
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Expansi on

val ue
Hel | 09%20Wor | d!
50925

ht t pdB8AYRFY2Fexanpl e. cont2Fhonme%2Fi ndex
http:// exanpl e. com hone/ i ndex

OoX

OoX

/ f ool bar/ here

her e?r ef =/ f oo/ bar

up/ f oo/ bar val ue/ here
1024, Hel | 0%20Wbr | d!, 768
/ f ool bar, 1024/ here

/ fool b/ here

red, green, bl ue

red, green, bl ue

sem, ;,dot,.,commn,,
sem =; , dot =., comma=,

o {#var}

i ndi cated by the crosshatch ("#") operator for
ates, is identical to reserved expansion

h character (fragment delinmter) is appended
ing if any of the variables are defined.

Expansi on

#val ue

#Hel | 09%20Wor | d!
#50925

f oo#

f oo

#1024, Hel | o%20Wor | d! , 768
#/ f oo/ bar, 1024/ here
#/ f oo/ b/ here
#red, gr een, bl ue

#red, green, bl ue

#sem , ;,dot,.,comm,,
#sem =; , dot =. , commma=

St andards Track [ Page 23]



RFC 6570 URI Tenpl ate March 2012

3.2.5. Label Expansion with Dot-Prefix: {.var}

Label expansion, as indicated by the dot (".") operator for Level 3
and above tenplates, is useful for describing URI spaces with varying
domai n nanes or path selectors (e.g., filenanme extensions).

For each defined variable in the variable-list, append "." to the
result string and then perform vari abl e expansion, as defined in
Section 3.2.1, with the all owed characters being those in the
unreserved set.

Si nce is in the unreserved set, a value that contains a has

the effect of adding nmultiple |abels.

Exampl e Tenpl ate Expansi on
{.who} .fred
{. who, who} .fred.fred
{. hal f, who} . 50925. fred
ww . domt} www. exanpl e. com
X{.var} X. val ue
X{.empty} X.
X{. undef} X
X{.var: 3} X. val
X{.list} X.red, green, bl ue
X{.list*} X.red. green. bl ue
X{. keys} X. senm , 98B, dot, ., comma, %2C
X{. keys*} X. sem =9@B. dot =. . comma=%C
X{.enpty_keys} X
X{.enpty_keys*} X

3.2.6. Path Segnment Expansion: {/var}

Pat h segnent expansion, as indicated by the slash ("/") operator in
Level 3 and above tenplates, is useful for describing URI path
hi er ar chi es.

For each defined variable in the variable-list, append "/" to the
result string and then perform vari abl e expansion, as defined in
Section 3.2.1, with the all owed characters being those in the
unreserved set.

Not e that the expansion process for path segnent expansion is
identical to that of |abel expansion aside fromthe substitution of
"/" instead of o

However, unlike ".", a "/" is a reserved
character and will be pct-encoded if found in a val ue.
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3.

2

Pat h- styl e paranmet er expansi on
operator in Level 3 and above tenpl ates,

pat h paraneters, such as "path;property" or "path;nane=val ue"

7

Exanpl e Tenpl ate

{/ who}

{/who, who}

{/ hal f, who}
{/ who, dub}
{/var}

{/var, enpty}
{/var, undef}
{lvar,x}/here
{/var:1,var}
{/list}
{/list*}
{/list*, path: 4}
{/ keys}

{/ keys*}

URI Tenpl ate

Expansi on

/fred

[fred/fred

[/ 50925/ fred

[ fred/ ne%2Ft oo

/val ue

[ val ue/

[ val ue

/ val ue/ 1024/ her e

/vl val ue

/red, green, bl ue

[ red/ green/ bl ue

/ red/ green/ bl ue/ ¥%2Ff oo

/ sem , 98B, dot, ., comma, %2C
/ sem =9%8B/ dot =. / conma=%2C

Pat h- Styl e Paraneter Expansion: {;var}

For each defined variable in the variable-list:

0

(o]

append ";" to the result string;

i s useful

March 2012

as indicated by the semicolon (";")
for describing URI

if the variable has a sinple string value or no expl ode nodifier

is given, then:

* append the variable nanme (encoded as if

string) to the result string;

* if the variable s value is not enpty,

string;

perform vari abl e expansi on,
al | oned characters being those in the unreserved set.
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as defined in Section 3.2.1, with the
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Exanpl e Tenpl ate Expansi on
{; who} ; who=fred
{;hal f} ; hal f =50925
{;enpty} ; enpty
{; v, enpty, who} ; V=6; enpt y; who=fr ed
{; v, bar, who} ; v=6; who=fred
{;x,y} ; Xx=1024; y=768
{;x,y, enpty} ; Xx=1024; y=768; enpt y
{; X, ¥y, undef} ; Xx=1024; y=768
{; hel |l 0: 5} ;hell o=Hel | o
{;list} ;1ist=red, green, bl ue
{;list*} ;list=red;|ist=green;|ist=blue
{; keys} ; keys=seni , 3B, dot , ., comma, %2C
{; keys*} ; sem =93B; dot =. ; conma=%2C

3.2.8.

Form Styl e Query Expansion: {?var}

Form styl e query expansion, as indicated by the question-mark ("?")
operator in Leve

entire optiona

3 and above tenplates, is useful for describing an
guery conponent.

For each defined variable in the variable-list:

o append "?" to the result string if this is the first defined val ue
or append "&" thereafter;

o if the variable has a sinple string value or no expl ode nodifier
is given, append the variable nanme (encoded as if it were a
literal string) and an equals character ("=") to the result
string; and,

o performvariable expansion, as defined in Section 3.2.1, with the
al | oned characters being those in the unreserved set.

Exanpl e Tenpl ate Expansi on
{?who} ?who=fred
{?hal f} ?hal f =50925
{?x,y} ?x=1024&y=768
{?x,y, enpty} ?x=1024&y=768&enpt y=
{?x,y, undef} ?x=1024&y=768
{?var: 3} ?var=va
{?list} ?li st=red, green, bl ue
{?list*} ?li st=red& ist=green& ist=blue
{?keys} ?keys=seni , %8B, dot, ., conmg, %2C
{?keys*} ?sen =%8B&dot =. &comma=%2C
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3.

4.

2.9. Form Style Query Continuation: {&var}

Form style query continuation, as indicated by the anpersand ("&")
operator in Level 3 and above tenplates, is useful for describing
optional &nane=value pairs in a tenplate that already contains a
literal query component with fixed paraneters

For each defined variable in the variable-Ilist:

0 append "&" to the result string;

o if the variable has a sinple string value or no expl ode nodifier
is given, append the variable name (encoded as if it were a
literal string) and an equals character ("=") to the result

string; and,

o performvariable expansion, as defined in Section 3.2.1, with the
al | oned characters being those in the unreserved set.

Exampl e Tenpl ate Expansi on
{ &ho} &who=fr ed
{&hal f} &hal f =50925
?fi xed=yes{ &} ?fi xed=yes&x=1024
{&,y, enpty} & =10248y=768&enpt y=
{&x,y, undef} &x=10248y=768
{&var: 3} &var =val
{&ist} &l i st=red, green, bl ue
{&ist*} &l i st=red& ist=greendist=blue
{ &eys} &keys=sem , %8B, dot , ., comma, %R2C
{&eys*} &sem =%3B&dot =. &comma=%2C

Security Considerations

A URI Tenpl ate does not contain active or executable content.

However, it mght be possible to craft unanticipated URIs if an
attacker is given control over the tenplate or over the variable

val ues within an expression that all ows reserved characters in the
expansion. In either case, the security considerations are largely
determ ned by who provides the tenplate, who provides the values to
use for variables within the tenplate, in what execution context the
expansi on occurs (client or server), and where the resulting URIs are
used.
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6.

6.

Thi s specification does not linit where URI Tenpl ates m ght be used.
Current inplementations exist within server-side devel opnent
frameworks and within client-side javascript for computed |inks or
forns.

Wthin frameworks, tenplates usually act as gui des for where data

m ght occur within later (request-tine) URIs in client requests.
Hence, the security concerns are not in the tenpl ates thensel ves, but
rather in how the server extracts and processes the user-provided
data within a nornmal Wb request.

Wthin client-side inplenentations, a URI Tenplate has many of the
same properties as HTM. forns, except limted to URI characters and
possi bly included in HTTP header field values instead of just nessage
body content. Care ought to be taken to ensure that potentially
dangerous URI reference strings, such as those beginning with
"javascript:", do not appear in the expansion unless both the

tenpl ate and the values are provided by a trusted source.

O her security considerations are the same as those for URl's, as
described in Section 7 of [RFC3986].
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Appendi x A. I nplenmentation Hints

The normative sections on expansi on describe each operator with a
separ at e expansi on process for the sake of descriptive clarity. In
actual inplenentations, we expect the expressions to be processed
left-to-right using a cormon al gorithmthat has only minor variations
in process per operator. This non-nornmative appendi x describes one
such al gorithm

Initialize an enpty result string and its non-error state.

Scan the tenplate and copy literals to the result string (as in
Section 3.1) until an expression is indicated by a "{", an error is

i ndi cated by the presence of a non-literals character other than "{",
or the tenplate ends. Wen it ends, return the result string and its
current error or non-error state.

o |If an expression is found, scan the tenplate to the next "}" and
extract the characters in between the braces.

o If the tenplate ends before a "}", then append the "{" and
extracted characters to the result string and return with an error
status indicating the expression is malforned.

Exanmine the first character of the extracted expression for an
oper at or.

o If the expression ended (i.e., is "{}"), an operator is found that
i s unknown or uninplenmented, or the character is not in the
varchar set (Section 2.3), then append "{", the extracted
expression, and "}" to the result string, remenber that the result
isin an error state, and then go back to scan the remnai nder of
the tenpl ate.

o |If a known and inplenented operator is found, store the operator
and skip to the next character to begin the varspec-1list.

o0 Oherwi se, store the operator as NUL (sinple string expansion).

Use the followi ng value table to determ ne the processi ng behavior by
expression type operator. The entry for "first" is the string to
append to the result first if any of the expression’s variables are
defined. The entry for "sep" is the separator to append to the
result before any second (or subsequent) defined vari abl e expansion
The entry for "named” is a boolean for whether or not the expansion

i ncludes the variable or key name when no explode nodifier is given
The entry for "ifenp" is a string to append to the nane if its
corresponding value is enpty. The entry for "allow' indicates what
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characters to all ow unencoded within the val ue expansion: (U) neans
any character not in the unreserved set will be encoded; (WR) neans
any character not in the union of (unreserved / reserved / pct-
encoding) will be encoded; and, for both cases, each disall owed
character is first encoded as its sequence of octets in UTF-8 and
then each such octet is encoded as a pct-encoded triplet.

| NUL + / ; ? & #

| __________________________________________________________________

| first | ™" " " " " "o " & "

| sep | "," " " W " " & " & R
| naned | false false false false true true true false

| ifenp | "" " " " " = = " |
| allow | U U+R U U U U U WR |

Wth the above table in mnd, process the variable-list as follows:

For each varspec, extract a variable nane and optional nodifier from
the expression by scanning the variable-list until a character not in
the varname set is found or the end of the expression is reached.

o If it is the end of the expression and the varnane is enpty, go
back to scan the remainder of the tenplate.

o If it is not the end of the expression and the |ast character
found indicates a nodifier ("*" or ":"), remenber that nodifier
If it is an explode ("*"), scan the next character. |If it is a
prefix (":"), continue scanning the next one to four characters
for the max-length represented as a decinmal integer and then, if
it is still not the end of the expression, scan the next
character.

o If it is not the end of the expression and the |ast character
found is not a comma (","), append "{", the stored operator (if
any), the scanned varname and nodifier, the remaining expression,
and "}" to the result string, renenber that the result is in an
error state, and then go back to scan the remai nder of the
tenpl at e.

Lookup the value for the scanned variabl e nane, and then

o I|If the varname is unknown or corresponds to a variable with an
undefined value (Section 2.3), then skip to the next varspec.
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this is the first defined variable for this expression, append

the first string for this expression type to the result string and
remenber that it has been done. O herw se, append the sep string

to

o |If

*

the result string.
this variable's value is a string, then

if named is true, append the varname to the result string using
the sanme encoding process as for literals, and

+ if the value is enpty, append the ifenp string to the result
string and skip to the next varspec;

+ otherw se, append "=" to the result string.

if aprefix nodifier is present and the prefix length is |ess
than the value string I ength in nunber of Unicode characters,
append that nunber of characters fromthe beginning of the
value string to the result string, after pct-encoding any
characters that are not in the allow set, while taking care not
to split multi-octet or pct-encoded triplet characters that
represent a single Unicode code point;

ot herwi se, append the value to the result string after pct-
encodi ng any characters that are not in the all ow set.

o0 else if no explode nodifier is given, then

*

Gregori o,

if named is true, append the varname to the result string using
the sane encodi ng process as for literals, and

+ if the value is enpty, append the ifenp string to the result
string and skip to the next varspec;

+ otherw se, append "=" to the result string; and

if this variable’'s value is a list, append each defined |i st
menber to the result string, after pct-encoding any characters
that are not in the allow set, with a conma (",") appended to
the result between each defined |ist nenber

if this variable's value is an associative array or any other
form of paired (name, value) structure, append each pair with a
defined value to the result string as "name,val ue", after pct-
encodi ng any characters that are not in the allow set, with a
comma (",") appended to the result between each defined pair.
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o else if an explode nodifier is given, then

* if naned is true, then for each defined |ist menber or array
(nanme, value) pair with a defined val ue, do:

+ if this is not the first defined nenber/val ue, append the
sep string to the result string;

+ if thisis a list, append the varnane to the result string
usi ng the sane encoding process as for literals;

+ if this is a pair, append the nanme to the result string
usi ng the sane encoding process as for literals;

+ if the nenber/value is enpty, append the ifenmp string to the
result string; otherw se, append "=" and the nenber/value to
the result string, after pct-encoding any nenber/val ue
characters that are not in the all ow set.

* else if naned is fal se, then

+ if thisis a list, append each defined |ist nmenber to the
result string, after pct-encoding any characters that are
not in the allow set, with the sep string appended to the
result between each defined Iist nenber.

+ if this is an array of (name, value) pairs, append each pair
with a defined value to the result string as "name=val ue",
after pct-encoding any characters that are not in the allow
set, with the sep string appended to the result between each
defined pair.

VWhen the variable-list for this expression is exhausted, go back to
scan the remai nder of the tenplate.
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