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Abstract

The HTTP-based Menento franmework bridges the present and past Web.

It facilitates obtaining representations of prior states of a given
resource by introducing datetine negotiation and Ti neMaps. Datetine
negotiation is a variation on content negotiation that |everages the
given resource’s URI and a user agent’s preferred datetine. TimeMaps
are lists that enunerate URI's of resources that encapsul ate prior
states of the given resource. The framework also facilitates

recogni zing a resource that encapsul ates a frozen prior state of

anot her resource.

Status of This Meno

Thi s docunent is not an Internet Standards Track specification; it is
published for informational purposes.

This is a contribution to the RFC Series, independently of any other
RFC stream The RFC Editor has chosen to publish this document at
its discretion and makes no statenent about its value for

i npl ementation or depl oynent. Docunents approved for publication by
the RFC Editor are not a candidate for any | evel of Internet

St andard; see Section 2 of RFC 5741

I nformation about the current status of this docunent, any errata,

and how to provide feedback on it may be obtained at
http://ww.rfc-editor.org/info/rfc7089
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HTTP Menent o

1. Introduction

1.1. Term nol ogy

Thi s specification uses the terns "resource",
"entity-body", "content negotiation",

described in [ RFC2616],

Decenber 2013

"request", "response",

"user agent", and "server" as

and it uses the terns "representation" and

"resource state" as described in [WC. REC aww 20041215] .

I n addition,

o Oiginal

or used to exist,

the following terns specific to the Menento franmework
are introduced:

Resource: An Oigi nal

may be required.

o0 Menento:

encapsul ates a prior state of the Original
Resource as it existed at tine T is a resource
that encapsul ates the state the Oi gi nal

for an Oiginal

o TineGate:

Resource is a resource that exists

A Menento for an Oiginal

A TimeGate for an Ori gi nal

and for which access to one of its prior states

Resource is a resource that

Resource. A Menento
Resource had at tine T.

Resource is a resource that

is capabl e of datetine negotiation to support access to prior

states of the Oiginal

Resour ce.

o TimeMap: A TinmeMap for an Ori gi nal
which a list of URIs of Menentos of the Original Resource is
avai | abl e.

1.2. Notational Conventions

The key words "MJST",
"SHOULD', "SHOULD NOT",

"MUST NOT",

" REQUI RED",

" RECOMVENDED', " MAY", and

Resource is a resource from

"SHALL", "SHALL NOT",
"COPTIONAL" in this

docunent are to be interpreted as described in [ RFC2119].

When needed

o URI-Ris
o URI-Gis
o URI-Mis
o URI-Tis
Van de Sonpel,

for extra clarity,
used to denote the
used to denote the
used to denote the

used to denote the

UR

UR

URI

UR

of
of
of

of

an Origi nal
a Ti neGat e.
a Menent o.

a Ti neMap.

et al. I nf or mat i onal

the follow ng conventions are used:

Resour ce.
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1.3. Purpose

The state of an Original Resource may change over timne.
Dereferencing its URI at any specific nonment yields a response that
reflects the resource’s state at that nonment: a representation of the

resource’'s state (e.g., "200 OK" HTTP status code), an indication of
its nonexistence (e.g., "404 Not Found" HTTP status code), a relation
to anot her resource (e.g., "302 Found" HTTP status code), etc.

However, responses may al so exist that reflect prior states of an
Original Resource: a representation of a prior state of the Oiginal
Resource, an indication that the Oiginal Resource did not exist at
sonme time in the past, a relation that the Original Resource had to
anot her resource at sone tine in the past, etc. Menentos that

provi de such responses exist in Wb archives, content nanagenent
systens, or revision control systens, anong others. For any given
Original Resource several Menentos may exist, each one reflecting a
frozen prior state of the Oiginal Resource.

Exanpl es are:
Menentos for Original Resource http://ww.ietf.org/ are as foll ows:
o http://web.archive. org/web/19970107171109/ http://ww. ietf.org/

o http://webarchive. national ar chi ves. gov. uk/ 20080906200044/ http://
www. i et f.org/

Menentos for Original Resource
http://en.wi ki pedi a. org/wi ki / Hypertext_ Transfer_ Protocol are as
fol | ows:

o http://en.w ki pedi a. org/w
i ndex. php?titl e=Hypertext_Transfer_ Protocol &l di d=366806574

o http://en.w kipedia.org/w
i ndex. php?titl e=Hypertext Transfer Protocol &l di d=33912

o http://web. archive. org/web/20071011153017/ http://en. w ki pedi a. or g/
wi ki / Hypertext _Transfer_Protocol

Menentos for Original Resource http://ww. w3.org/ TR webarch/ are as
fol | ows:

o http://ww. w3. org/ TR/ 2004/ PR- webar ch- 20041105/
o http://ww. w3. org/ TR/ 2002/ WD- webar ch- 20020830/

0 http://archive.is/20120527002537/ htt p://ww. w3. or g/ TR/ webar ch/
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In the abstract, the Menmento framework introduces a nechanismto
access versions of Web resources that:

o Is fully distributed in the sense that resource versions my
reside on nultiple servers, and that any such server is likely
only aware of the versions it holds;

0 Uses the global notion of datetine as a resource version indicator
and access key;

0 Leverages the following printives of [WC. REC aww 20041215]:
resource, resource state, representation, content negotiation, and
link.

The core conponents of Menento’s nmechanismto access resource
versions are:

1. The abstract notion of the state of an Oiginal Resource (URI-R)
as it existed at datetime T. Note the relationship with the
ability to identify the state of a resource at datetime T by
means of a URI as intended by the proposed Dated URI schene
[ DATED- URI ] .

2. A "bridge" fromthe present to the past, consisting of:

0 The existence of a TineGate (URI-GQ, which is aware of (at
| east part of the) version history of the Oiginal Resource
(URI-R;

0 The ability to negotiate in the datetime dinension with that
TineGate (URI-G), as a nmeans to access the state that the
Oiginal Resource (URI-R) had at datetine T.

3. A "bridge" fromthe past to the present, consisting of an
appropriately typed link froma Menmento (URI-M, which
encapsul ates the state the Original Resource (URI-R) had at
datetine T, to the Oiginal Resource (UR -R).

4. The existence of a TineMap (URI-T) fromwhich a list of all
Menent os that encapsulate a prior state of the Original Resource
(URI-R) can be obtai ned.

Thi s docunent is concerned with specifying an instantiation of these
abstractions for resources that are identified by HTTP(S) URISs.
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2. HTTP Headers, Link Relation Types

The Menento framework is concerned with HEAD and GET interactions
with Oiginal Resources, TineGates, Menentos, and Ti neMaps that are
identified by HTTP or HTTPS URIs. Details are only provided for
resources identified by HTTP URIs but apply similarly to those with
HTTPS URI s.

2. 1. HTTP Headers

The Menento framework operates at the | evel of HTTP request and
response headers. |t introduces two new headers ("Accept-Datetinme"
and "Mement o-Datetime") and introduces new val ues for two existing
headers ("Vary" and "Link"). Oher HITP headers are present or
absent in Menento response/request cycles as specified by [ RFC2616].

2.1.1. Accept-Datetinme and Menento-Datetine

The "Accept-Datetinme" request header is transmtted by a user agent
to indicate it wants to access a past state of an Origi nal Resource.
To that end, the "Accept-Datetinme" header is conveyed in an HTTP
request issued against a TinmeGate for an Original Resource, and its
val ue indicates the datetine of the desired past state of the

Origi nal Resource.

Exanpl e of an "Accept-Datetine" request header:
Accept-Datetime: Thu, 31 May 2007 20:35:00 GVII

The "Mement o-Datetine" response header is used by a server to
indicate that a response reflects a prior state of an Oiginal
Resource. Its value expresses the datetinme of that state. The UR
of the Oiginal Resource for which the response reflects a prior
state is provided as the Target IRl of a link provided in the HITP
"Li nk" header that has a Relation Type of "original" (see

Section 2.2).

The presence of a "Menento-Dateti ne" header and associ ated val ue for
a given response constitutes a prom se that the resource state
reflected in the response will no | onger change (see Section 4.5.6).
Exanpl e of a "Menento-Datetinme" response header:

Menent o- Dateti me: Wed, 30 May 2007 18:47:52 GMI

Val ues for the "Accept-Datetine" and "Menent o-Datetine" headers

consi st of a MANDATORY datetinme expressed according to the [ RFC1123]
format, which is forrmalized by the rfcll123-date construction rule of
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2

2

the BNF in Figure 1. This BNF is derived fromthe HITP-date
construction of the BNF for Full Dates provided in [ RFC2616]. The
datetine is case sensitive with names for days and nonths exactly as
shown in the wkday and nonth construction rules of the BNF
respectively. The datetine MJUST be represented in G eenwi ch Mean
Time (GM).

accept-dt-value = rfcll23-date
rfcll23-date = wkday "," SP datel SP tinme SP "GVI"

dat el 2DIG T SP nonth SP 4DIA T
; day nmonth year (e.g., 20 Mar 1957)
time =2DGET ":" 2DQT ":" 2D T
; 00:00:00 - 23:59:59 (e.g., 14:33:22)
wkday = "Mon" | "Tue" | "Wed" | "Thu" | "Fri" | "Sat"
" Sun"
nmont h = "Jan" | "Feb" | "Mar" | "Apr" | "May" | "Jun"
“Jul™ | "Aug" | "Sep" | "Cct" | "Nov" | "Dec"
Figure 1: BNF for the Datetine Format
1.2. Vary

General ly, the "Vary" header is used in HTTP responses to indicate
the di mensions in which content negotiation is possible. 1In the
Menento framework, a TineGate uses the "Vary" header with a val ue
that includes "accept-datetinme" to convey that datetine negotiation
i s possible.

For exanple, this use of the "Vary" header indicates that datetine is
the only dinension in which negotiation is possible:

Vary: accept-datetine

The use of the "Vary" header in this exanple shows that both datetine
negoti ati on and nedi a type content negotiation are possibl e:

Vary: accept-datetinme, accept
1.3. Link
The Menento framework defines the "original", "timegate", "tinemap",

and "memento" Relation Types to convey typed |inks anong Origi na
Resources, TimeCates, Menentos, and Ti meMaps. They are defined in

Section 2.2, below. In addition, existing Relation Types may be
used, for example, to support navigating anmong Menentos. Exanples
are "first", "last", "prev"', "next", "predecessor-version", and

"successor-version" as detailed in [ RFC5988] and [ RFC5829].
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2.2. Link Relation Types

This section introduces the Relation Types used in the Menento
framework. They are defined in a general way, and their use in HITP
"Li nk" headers [RFC5988] is described in detail. The use of these
Rel ation Types in TinmeMaps is described in Section 5.

2.2.1. Link Relation Type "original"

"original" -- Alink with an "original" Relation Type is used to
point froma TineGate or a Menento to its associated Oi gi nal
Resour ce.

Use in HTTP "Li nk" headers: Responses to HITP HEAD/ GET requests
i ssued against a TinmeGate or a Menento MJST include exactly one |ink
with an "original" Relation Type in their HTTP "Li nk" header.

2.2.2. Link Relation Type "tinegate"

"timegate" -- Alink with a "tinmegate" Relation Type is used to point
fromthe Oiginal Resource, as well as froma Menmento associated with
the Original Resource, to a TineGate for the Oiginal Resource.

Use in HTTP "Link" headers: If there is a TineGate associated with an
Oiginal Resource or Menento that is preferred for use, then
responses to HITP HEAD/ GET requests issued against these latter
resources MIST include a link with a "tinmegate” Relation Type in
their HTTP "Link" header. Since multiple TineGates can exist for any
Original Resource, multiple "timegate" |inks MAY occur, each with a
distinct Target IRI.

2.2.3. Link Relation Type "tinemap"

"timemap" -- Alink with a "tinmemap" Relation Type is used to point
froma TinmeGate or a Menento associated with an Original Resource, as
well as fromthe Original Resource itself, to a TinmeMap for the
Original Resource.

Attributes: Alink with a "tinemap" Relation Type SHOULD use the
"type" attribute to convey the M ME type of the Ti meMap
serialization. The "fronm' and "until" attributes may be used to
express the start and end of the tenporal interval covered by
Menmentos listed in the TimeMap. That is, the linked TimeMap will not
contain Mementos with archival datetimes outside of the expressed
tenmporal interval. Attenpts SHOULD be nade to convey this interval
as accurately as possible. The value for the these attributes MJST
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be a datetime expressed according to the rfcll123-date construction
rule of the BNF in Figure 1, and it MJST be represented in G eenw ch
Mean Time (GWVI).

Use in HTTP "Li nk" headers: If there is a TineMap associated with an
Oiginal Resource, a TineGate, or a Memento that is preferred for
use, then responses to HTTP HEADY GET requests issued agai nst these
latter resources MUST include a link with a "timemp" Rel ation Type
in their HTTP "Li nk" header. Miltiple such Iinks, each with a
distinct Target IR, MAY be expressed as a neans to point to
different TinmeMaps or to different serializations of the sane
TinmeMap. In all cases, use of the "from' and "until" attributes is
OPTI ONAL.

2.2.4. Link Relation Type "nenento"

"menmento” -- Alink with a "menento" Relation Type is used to point
froma TinmeGate or a Menento for an Original Resource, as well as
fromthe Original Resource itself, to a Memento for the Original
Resour ce.

Attributes: Alink with a "nmenento" Relation Type MJST include a
"datetime" attribute with a value that nmatches the "Menent o-Datetine"
of the Menento that is the target of the link; that is, the value of
the "Menent o-Dateti ne" header that is returned when the URI of the
linked Menento is dereferenced. The value for the "datetine"
attribute MIST be a datetinme expressed according to the rfcll123-date
construction rule of the BNF in Figure 1, and it MJST be represented
in Geenwich Mean Tine (GMI). This link MAY include a "license"
attribute to associate a license with the Menmento; the value for the
"l'icense" attribute MJST be a URI.

Use in HTTP "Li nk" headers: Responses to HITP HEAD/ GET requests

i ssued agai nst an Oiginal Resource, a TineGate, and a Menento MAY
include links in their HTTP "Link" headers with a "nenento" Relation
Type. For responses in which a Menento is selected, the provision of
navi gational links that |ead to Menentos other than the sel ected one
can be beneficial to the user agent. O special inportance are |inks
that lead to the tenporally first and | ast Menento known to the
respondi ng server, as well as links leading to Menentos that are
tenporal |y adjacent to the sel ected one.
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3.

.1

Overvi ew of the Menento Franmework

The Menento framework defines two conpl enentary approaches to support
obtai ning representations of prior states of an Origi nal Resource:

o Datetine Negotiation: Datetinme negotiation is a variation on
content negotiation by which a user agent expresses a datetine
preference pertaining to the representation of an Ori gi nal
Resource, instead of, for exanple, a media type preference. Based
on the responding server’s knowl edge of the past of the Oiginal
Resource, it selects a Menento of the Original Resource that best
nmeets the user agent’s datetinme preference. An overviewis
provided in Section 3.1; details are in Section 4.

o TimeMaps: A TineMap is a resource fromwhich a |list can be
obt ai ned that provides a conprehensive overvi ew of the past of an
Original Resource. A server nakes a TinmeMap avail abl e t hat
enunmerates all Menentos that the server is aware of, along with
their archival datetine. A user agent can obtain the TimeMap and
sel ect Menentos fromit. An overviewis provided in Section 3.2;
details are in Section 5.

Dat eti me Negotiation

Fi gure 2 provides a schematic overview of a successful request/
response chain that involves datetine negotiation. Dashed |ines
depi ct HTTP transacti ons between user agent and server. The
interactions are for a scenario where the Oiginal Resource resides
on one server, whereas both its TinmeGate and Menmentos reside on
another (Pattern 2.1 (Section 4.2.1) in Section 4). Scenarios also
exi st in which all these resources are on the sane server (for
exanpl e, content nmanagement systens) or all are on different servers
(for example, an aggregator of TineGates).

1: UA --- HTTP HEAD/ GET; Accept-Datetime: T ---------------- > URI-R
2: UA <-- HTTP 200; Link:i URI-G --------mmmmmmm e e e m o URI - R
3: UA --- HITP HEAD/ GET; Accept-Datetine: T ---------------- > URI -G
4: UA <-- HITP 302; Location: URI-M Vary; Link:

I S B e B e T T P > URI -G
5: UA --- HTTP GET URI-M Accept-Datetine: T --------------- > URI-M
6: UA <-- HTTP 200; Menento-Datetine: T; Link:

URI-R URI-T,URI -G - - - - s m e e e e e e e oo URI - M

Figure 2: A Datetine Negotiation Request/Response Chain
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Step 1: The user agent that wants to access a prior state of the
Oiginal Resource issues an HITP HEADY GET agai hst URI-R that
has an "Accept-Dateti ne” HTTP header with a value of the
datetine of the desired state.

Step 2: The response from URI -R includes an HTTP "Li nk" header with
a Relation Type of "tinegate" pointing at a TimeGate (URI -G
for the Original Resource.

Step 3: The user agent starts the datetine negotiation process with
the TinmeGate by issuing an HTTP GET request against URI-G
that has an "Accept-Datetine" HTTP header with a val ue of
the datetime of the desired prior state of the Oiginal
Resour ce.

Step 4: The response from URI -G includes a "Location" header
pointing at a Menento (URI-M for the Original Resource. In
addition, the response contains an HITP "Li nk" header with a
Rel ati on Type of "original" pointing at the Oiginal
Resource (URI-R), and an HTTP "Link" header with a Relation
Type of "tinmemap" pointing at a TinmeMap (URI-T).

Step 5: The user agent issues an HTTP GET request against URI -M

Step 6: The response from URI -Mincludes a "Menento-Datetine" HITP
header with a value of the archival datetinme of the Menento.
It also contains an HITP "Link" header with a Relation Type
of "original" pointing at the Oiginal Resource (UR-R),
with a Relation Type of "timegate" pointing at a TineGate
(URI-@ for the Oiginal Resource, and with a Relation Type
of "tinmemap" pointing at a TimeMap (URI-T) for the Oiginal
Resource. The state that is expressed by the response is
the state the Oiginal Resource had at the archival datetine
expressed in the "Menent o-Datetine" header.

In order to respond to a datetine negotiation request, the server
uses an internal algorithmto select the Menento that best neets the
user agent’'s datetime preference. The exact nature of the selection
algorithmis at the server’s discretion but is intended to be

consi stent, for exanple, always selecting the Menento that is nearest
intime relative to the requested datetine, always selecting the
Menento that is nearest in the past relative to the requested
datetine, etc.

Due to the sparseness of Mementos in nost systens, the value of the
"Menment o- Dat eti me" header returned by a server may differ
(significantly) fromthe val ue conveyed by the user agent in "Accept-
Dat eti nme".
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Al t hough a Menento encapsul ates a prior state of an Origina

Resource, the entity-body returned in response to an HITP GET request
i ssued against a Menento may very well not be byte-to-byte the same
as an entity-body that was previously returned by that Oigina
Resource. Various reasons exist why there are significant chances
these woul d be different yet do convey substantially the sane
information. These include format migrations as part of a digita
preservation strategy, URI-rewiting as applied by some Web archives,
and the addition of banners as a means to brand Wb archi ves.

When negotiating in the datetine dinmension, the regular content
negoti ati on di mensions (nedia type, character encoding, |anguage, and
conpression) remain available. It is the TinmeGate server’s
responsibility to honor (or not) such content negotiation, and in
doing so it MJST always first select a Memento that neets the user
agent’s datetine preference, and then consider honoring regul ar
content negotiation for it. As a result of this approach, the
returned Menento will not necessarily neet the user agent’s regul ar
content negotiation preferences. Therefore, it is RECOMWENDED t hat
the server provides "nenmento" links in the HITP "Link" header

poi nting at Menmentos that do neet the user agent’s regul ar content
negoti ati on requests and that have a value for the "Menento-Datetine"
header in the tenporal vicinity of the user agent’'s preferred
datetine val ue.

A user agent that engages in datetime negotiation with a resource
typically starts by issuing an HTTP HEAD, not CGET, request with an
"Accept-Datetine" header in order to determne how to proceed. This
strategy is related to the existence of various server inplenentation
patterns as will become clear in Section 4.

Detail s about the HTTP interactions involved in datetime negotiation
are provided in Section 4.

3.2. TinmeMps

Fi gure 3 provides a schematic overview of a successful request/
response chain that shows a user agent obtaining a TimeMap. The
pictorial conventions are the sanme as the ones used in Figure 2, as
is the scenario. Note that, in addition to a TineGate, an Origina
Resource and a Menmento can also provide a link to a Ti neMap
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10 UA --- HITP HEAD/ GET ------- oo mmmmmm oo oo > URI-R
2: UA <-- HTTP 200; Linki URI-G ---------mmmmmmmmiiiaaoa oo UR - R
3: UA --- HITP HEAD/ GET --------mmmmmmm e o e m oo - > URI-G
4: UA <-- HTTP 302; Location: URI -M Vary; Link:

URI-R URI-T mmmmmmmmm e e m e - > URI -G
5: UA --- HTTP GET URI =T ---mmmmmmmmmm o e e e e > URI-T
6: UA <-- HITP 200 ------mmmm oo oo oo URI-T

Figure 3: A Request/Response Chain to Cbtain a Ti neMap

Step 1: The user agent that wants to access a TineMap for the
Oiginal Resource issues an HTTP HEAD/ CET agai nst URI-R
This can be done with or without an "Accept-Datetinme" HITP
header .

Step 2: Irrespective of the use of an "Accept-Datetine" HITP header
in Step 1, the response from URI -R includes an HTTP "Link"
header with a Relation Type of "tinegate" pointing at a
TineGate (URI-G for the Original Resource.

Step 3: The user agent issues an HITP GET request against UR -G
This can be done with or without an "Accept-Datetine" HITP
header .

Step 4: Irrespective of the use of an "Accept-Datetime" HTTP header
in Step 1, the response contains an HITP "Link" header with
a Relation Type of "tinmemap" pointing at a TinmeMap (URI-T).

Step 5: The user agent issues an HTTP GET request against URI-T.

Step 6: The response fromURI-T has an entity-body that lists all
Menentos for the Original Resource known to the responding
server, as well as their archival datetines.

Detail s about the content and serialization of TineMaps are provided
in Section 5.

4. Datetime Negotiation: HITP Interactions
Figure 2 depicts a specific pattern to inplenent the Menento
framework. Muiltiple patterns exist, and they can be grouped as
fol | ows:

0o Pattern 1 (Section 4.1) - The Oiginal Resource acts as its own
Ti meGat e

0o Pattern 2 (Section 4.2) - Arenote resource acts as a TineGate for
the Original Resource
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o Pattern 3 (Section 4.3) - The Original Resource is a Fixed
Resour ce

o0 Pattern 4 (Section 4.4) - Menentos without a TineGate

Details of the HTTP interactions for comon cases for each of those
patterns are provided in Sections 4.1 through 4.4. Appendix A
summari zes the use of the "Vary", "Menento-Datetinme", and "Link"
headers in responses from Oigi nal Resources, TineGates, and Mementos
for the various patterns. Special cases are described in

Section 4.5. Note that in the follow ng sections, the HITP status
code of the responses with an entity-body is shown as "200 OK', but a
series of "206 Partial Content" responses could be substituted.

Figure 4 shows a user agent that attenpts to datetinme negotiate with
the Original Resource http://a.exanple.org/ by including an "Accept -
Dat eti me" header in its HITP HEAD request. This initiating request

is the sane for Pattern 1 (Section 4.1) through Pattern 3

(Section 4.3).

HEAD / HTTP/ 1.1

Host: a.exanple.org

Accept-Datetine: Tue, 20 Mar 2001 20: 35: 00 GV
Connection: cl ose

Figure 4: User Agent Attenpts Datetinme Negotiation
with Oiginal Resource

4.1. Pattern 1 - The Original Resource Acts as Its Own TineGate

In this inmplementation pattern, the Oiginal Resource acts as its own
Ti meGate, which nmeans that URI-R and URI -G coi ncide. Content
managenent systens and revision control systens can support datetine
negotiation in this way as they are commonly aware of the version

hi story of their own resources.

The response to this request when datetine negotiation for this
resource i s supported depends on the negotiation style it uses (200-
style or 302-style) and on the existence or absence of a URI -M for
Menentos that is distinct fromthe URI-R of the associated Oi gi nal
Resource. The various cases are sumuarized in the below table, and
the server responses for each are detailed in the renmainder of this
secti on.
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S RIS S I S T . +
| Pattern | Oiginal | TimeGate | Menmento | Negotiation |
| | Resource | | | Style |
o e e e e oo R TS R S +
| Pattern 1.1 | URI-R | URI-R | URI-M | 302 |
| (Section 4.1.1) | | | | |
| Pattern 1.2 | URI-R | URI-R | URI-M | 200 |
| (Section 4.1.2) | | | | |
| Pattern 1.3 | URI-R | URI-R | UR-R | 200 |
| (Section 4.1.3) | | | | |
S TR S TR Focmmnaaann S TRy . +

Table 1. Pattern 1
.1. Pattern 1.1 - URI-R=URI -G 302-Style Negotiation; Distinct URI-M

In this case, the response to the user agent’s request of Figure 4
has a "302 Found" HTTP status code, and the "Locati on" header conveys
the URI-M of the selected Menento. The use of Menento response
headers and links in the response fromURI -R=URI-Gis as follows:

o The "Vary" header MJST be provided, and it MJST include the
"accept-datetine" val ue.

0 The response MJST NOT contain a "Menento-Datetine" header.

o The "Link" header MJST be provided, and it MJST contain at |east a
link with the "original" Relation Type that has the URI -R of the
Oiginal Resource as Target IRI. The provision of other links is
encouraged and is subject to the considerations described in
Section 2. 2.

The server’s response to the request of Figure 4 is shown in

Figure 5. Note the inclusion of the recommended link to the TinmeGate
that, in this case, has a Target IR that is the URI-R of the

Origi nal Resource.
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HTTP/ 1.1 302 Found
Date: Thu, 21 Jan 2010 00: 06: 50 GMVI
Server: Apache
Vary: accept-datetine
Locati on:
http://a. exanpl e. org/ ?ver si on=20010320133610
Li nk: <http://a.exanple.org/>;, rel="original tinegate"
Content-Length: O
Cont ent - Type: text/plain; charset=UTF-8
Connection: close

Figure 5: Response from URI -R=URI-G for Pattern 1.1

In a subsequent request, shown in Figure 6, the user agent can obtain
the selected Menento by issuing an HITP GET request against the URI -M
that was provided in the "Location" header. The inclusion of the
"Accept-Datetine" header in this request is not needed but will
typically occur as the user agent is in datetinme negotiation node.

GET / ?versi on=20010320133610 HTTP/ 1.1

Host: a.example.org

Accept-Datetine: Tue, 20 Mar 2001 20: 35: 00 GV
Connection: close

Figure 6: User Agent Requests Sel ected Menento

The response has a "200 OK' HITP status code, and the entity-body of
the response contains the representation of the sel ected Menento.
The use of Menento response headers and links in the response from
URI-Mis as foll ows:

0o A "Vary" header that includes an "accept-datetine" val ue MJST NOT
be provi ded.

0 The response MJST include a "Menento-Dateti ne" header. |Its value
expresses the archival datetine of the Menento.

o The "Link" header MJST be provided, and it MJST contain at |east a
link with the "original" Relation Type that has the URI -R of the

Oiginal Resource as Target IRI. The provision of other links is
encouraged and is subject to the considerations described in
Section 2.2.

The server’s response to the request of Figure 6 is shown in

Figure 7. Note the provision of the required "original", and the

recomended "tinegate" and "tinmemap" links. The former two point to
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4.

1.

the Original Resource, which acts as its own TinmeGate. The latter
has "fronm and "until" attributes to indicate the tenporal interva
covered by Menentos listed in the |inked Ti neMap

HTTP/ 1.1 200 K

Date: Thu, 21 Jan 2010 00: 06: 51 GMVI

Server: Apache-Coyote/1.1

Menent o- Dateti me: Tue, 20 Mar 2001 13:36:10 GMI

Li nk: <http://a.example.org/>; rel="original tinegate",

<http://a.exanpl e. org/ ?versi on=al | &t yl e=t i nemap>
;o rel="tinmemap"; type="application/link-formt"
; from="Tue, 15 Sep 2000 11:28:26 Gur"
;ountil="Wed, 20 Jan 2010 09: 34: 33 GvI"

Content - Lengt h: 23364

Cont ent - Type: text/htm ;charset=utf-8

Connection: close

Figure 7: Response fromURI-Mfor Pattern 1.1
2. Pattern 1.2 - URI-R=URI -G 200-Style Negotiation; Distinct URI-M

In this case, the response to the user agent’s request of Figure 4
has a "200 OK" HTTP status code, and the "Content-Location" header
conveys the URI -M of the selected Menento. The use of Menento
response headers and links in the response fromUR -R=URI-Gis as
fol |l ows:

o The "Vary" header MJST be provided, and it MJST include the
"accept-datetine" val ue.

0 The response MJST include a "Menento-Datetine" header. Its value
expresses the archival datetime of the selected Menmento

o The "Link" header MJUST be provided, and it MJST contain at |east a
link with the "original" Relation Type that has the URI -R of the
Oiginal Resource as Target IRI. The provision of other links is
encouraged and is subject to the considerations described in
Section 2. 2.

The server’'s response to the request of Figure 4 is shown in

Figure 8. Note the provision of optional "nenmento" |inks pointing at
the ol dest and nost recent Menento for the Oiginal Resource known to
the respondi ng server.
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HTTP/ 1.1 200 K

Date: Thu, 21 Jan 2010 00: 06: 50 GMVI

Server: Apache

Vary: accept-datetine

Cont ent - Locat i on:
http://a. exanpl e. org/ ?ver si on=20010320133610

Menment o- Dat eti me: Tue, 20 Mar 2001 13:36: 10 GMI

Li nk: <http://a.exanple.org/>; rel="original timegate",
<http://a.exanmpl e. org/ ?ver si on=20000915112826>
; rel="nmenento first"; dateti ne="Tue, 15 Sep 2000 11:28:26 GVI",
<http://a.exanpl e. org/ ?ver si on=20100120093433>
; rel="memento last"; datetine="Wed, 20 Jan 2010 09: 34: 33 GVI",
<http://a.exanpl e. org/ ?versi on=al | &t yl e=t i nemap>
; rel="timemap"; type="application/link-formt"

Cont ent - Lengt h: 23364

Content - Type: text/htm ;charset=utf-8

Connection: close

Figure 8: Response from URI-R=URI -G for Pattern 1.2

In a subsequent request, which is the same as Figure 4 but with HTTP
CGET instead of HEAD, the user agent can obtain the representation of
the selected Menento. It will be provided as the entity-body of a
response that has the same Menento headers as in Figure 8.

4.1.3. Pattern 1.3 - URI-R=URI-G 200-Style Negotiation; No Distinct
URl - M

In this case, the response to the user agent’s request of Figure 4
has a "200 OK" HTTP status code, and it does not contain a "Content-
Location" nor a "Location" header as there is no URI-M of the

sel ected Menento to convey. The use of Menmento response headers and
links in the response fromUR -R=URI-Gis as foll ows:

o0 The "Vary" header MJST be provided, and it MJST include the
"accept-datetine" val ue.

0 The response MJIST include a "Menento-Datetine" header. |Its value
expresses the archival datetinme of the sel ected Menento.

o The "Link" header MJUST be provided, and it MJST contain at |east a
link with the "original" Relation Type that has the URI -R of the

Oiginal Resource as Target IRI. The provision of other links is
encouraged and is subject to the considerations described in
Section 2.2.
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The server’s response to the request of Figure 4 is shown in
Figure 9. The recommended "timemap" and "tinegate" |inks are
included in addition to the mandatory "original"” |ink

HTTP/ 1.1 200 K

Date: Thu, 21 Jan 2010 00: 06: 50 GMI

Server: Apache

Vary: accept-datetine

Menment o- Dat eti me: Tue, 20 Mar 2001 13:36: 10 GMI

Li nk: <http://a.exanple.org/>; rel="original tinegate",
<http://a.exanpl e. org/ ?versi on=al | &t yl e=t i nemap>

;o rel="tinmemap"; type="application/link-formt"

Content - Lengt h: 23364

Cont ent - Type: text/htm ;charset=utf-8

Connection: cl ose

Figure 9: Response from URI -R=URI-G for Pattern 1.3

In a subsequent request, which is the same as Figure 4 but with HTTP
CGET instead of HEAD, the user agent can obtain the representation of
the selected Menento. It will be provided as the entity-body of a
response that has the sane Menento headers as in Figure 9

4.2. Pattern 2 - A Renpte Resource Acts as a TineGate for the Origina
Resour ce

In this inplenentation pattern, the Oiginal Resource does not act as
its owmn TineGate, which means that URI-R and URI -G are different.
This pattern is typically inplenented by servers for which the
history of their resources is recorded in renpote systens such as Wb
archives and transactional archives [Fitch]. But servers that

mai ntain their own history, such as content managenent systens and
version control systens, may also inplenent this pattern, for
exanple, to distribute the |oad involved in responding to requests
for current and prior representations of resources between different
servers.

This pattern is summarized in the below table and is detailed in the
remai nder of this section. Three cases exist that differ regarding
the negotiation style that is used by the renote Ti neGate and
regarding the existence of a URI-Mfor Menentos that is distinct from
the URI -G of the TineGate.
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S RIS S I S T . +
| Pattern | Oiginal | TimeGate | Menmento | Negotiation |
| | Resource | | | Style |
o e e e e oo R TS R S +
| Pattern 2.1 | URI-R | URI-G | UR-M | 302 |
| (Section 4.2.1) | | | | |
| Pattern 2.2 | URI-R | URI-G | URI-M | 200 |
| (Section 4.2.2) | | | | |
| Pattern 2.3 | URI-R | URI-G | UR-G | 200 |
| (Section 4.2.3) | | | | |
S TR S TR Focmmnaaann S TRy . +

Table 2: Pattern 2

The response by the Original Resource to the request shown in
Figure 4 is the sane for all three cases. The use of headers and
links in the response fromUR -R is as follows:

o0 A "Vary" header that includes an "accept-datetine" value MJST NOT
be provi ded.

0 The response MJUST NOT contain a "Menento-Datetine" header.

o The "Link" header SHOULD be provided. It MJST NOT include a |link
with an "original" Relation Type. |If a preferred TinmeGate is
associated with the Oiginal Resource, then it MJST include a Iink
with a "tinmegate” Relation Type that has the URI-G of the TineGate
as Target IRI. If a preferred TineMap is associated with the
Original Resource, then it SHOULD include a link with a "tinemp”
Rel ati on Type that has the URI-T of the TineGate as Target I|RI.
Multiple "tinegate" and "timemap" |inks can be provided to
acconmodat e situations in which the server is aware of multiple
Ti meGates or TimeMaps for the Oiginal Resource.

Fi gure 10 shows such a response. Note the absence of an "original"
link as the responding resource is neither a TineGate nor a Menento.

HTTP/ 1.1 200 XK

Date: Thu, 21 Jan 2010 00:02: 12 GMI

Server: Apache

Li nk: <http://arxiv.exanple.net/tinegate/ http://a.exanple.org/>
; rel="tinmegate"

Cont ent - Lengt h: 255

Connection: cl ose

Content - Type: text/htm ; charset=i so-8859-1

Figure 10: Response from URI -R<>URI -G for Pattern 2
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Once a user agent has obtained the URI-G of a renpte TinmeGate for the
Original Resource, it can engage in datetinme negotiation with that
TimeGate. Figure 11 shows the request issued against the TineGate,
whereas Sections 4.2.1 through 4.2.3 detail the responses for various
Ti meGat e i npl enentati on patterns.

HEAD /tinegate/ http://a.exanmple.org/ HITP/ 1.1
Host: arxiv. exanpl e. net

Accept-Datetine: Tue, 20 Mar 2001 20: 35: 00 GV
Connection: close

Figure 11: User Agent Engages in Datetine Negotiation
with Renote Ti neGate

4.2.1. Pattern 2.1 - URI-R<>URI-G 302-Style Negotiation; Distinct
URI - M

In case the TinmeGate uses a 302 negotiation style, the response to
the user agent’s request of Figure 11 has a "302 Found" HTTP status
code, and the "Location" header conveys the URI -M of the sel ected
Menento. The use of Menento response headers and links in the
response fromURI -G is as follows:

o The "Vary" header MJST be provided, and it MJST include the
"accept-datetine" val ue.

o The response MJST NOT contain a "Menento-Datetine" header.

o The "Link" header MJUST be provided, and it MJST contain at |east a
link with the "original" Relation Type that has the URI -R of the

Oiginal Resource as Target IRI. The provision of other links is
encouraged and is subject to the considerations described in
Section 2. 2.
The server’s response to the request of Figure 11 is shown in
Figure 12. It contains the mandatory "original" link that points
back to the Original Resource associated with this TinmeGate, and it
shows the recomrended "tinmemap" link that includes "from' and "until"

attri butes.
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HTTP/ 1.1 302 Found
Date: Thu, 21 Jan 2010 00: 02: 14 GMVI
Server: Apache
Vary: accept-datetine
Locati on:
http://arxiv. exanpl e. net/web/20010321203610/ http:// a. exanpl e. or g/
Li nk: <http://a.exanple.org/> rel="original",
<http://arxiv.exanpl e.net/ti memap/ http://a. exanpl e. org/ >
; rel="timemap"; type="application/link-formt"
; from="Tue, 15 Sep 2000 11:28:26 GVI"
;ountil="Wed, 20 Jan 2010 09: 34: 33 GvI"
Content-Length: O
Cont ent - Type: text/plain; charset=UTF-8
Connection: cl ose

Figure 12: Response from URI -G<>URI-R for Pattern 2.1

In a subsequent HTTP GET request, shown in Figure 13, the user agent
can obtain the selected Menmento by issuing an HTTP GET request
against the URI-Mthat was provided in the "Location" header. The
inclusion of the "Accept-Datetime” header in this request is not
needed but will typically occur as the user agent is in datetine
negoti ati on node.

GET /web/20010321203610/ http://a. exanmpl e.org/ HITP/ 1.1
Host: arxiv. exanpl e. net/

Accept-Datetine: Tue, 20 Mar 2001 20: 35: 00 GV
Connection: close

Figure 13: User Agent Requests Sel ected Menento

The response has a "200 OK' HITP status code. The use of Menento
response headers and links in the response fromUR -Mis as follows:

o0 A "Vary" header that includes an "accept-datetine" val ue MJST NOT
be provi ded.

0 The response MJIST include a "Menento-Datetine" header. |Its value
expresses the archival datetine of the Memento.

o The "Link" header MJUST be provided, and it MJST contain at |east a
link with the "original" Relation Type that has the URI -R of the

Oiginal Resource as Target IRI. The provision of other links is
encouraged and is subject to the considerations described in
Section 2.2.
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The server’s response to the request of Figure 13 is shown in
Figure 14. Note the provision of the recomrended "tinmegate" and
"timemap" |inks.

HTTP/ 1.1 200 K

Date: Thu, 21 Jan 2010 00:02: 15 GMI

Server: Apache-Coyote/1.1

Menent o- Dateti me: Wed, 21 Mar 2001 20:36:10 GMI

Li nk: <http://a.exanmple.org/>;, rel="original",

<http://arxiv.exanple.net/timemap/ http://a. exanple.org/>
; rel="tinmemap"; type="application/link-formt",

<http://arxiv.exanple.net/tinegate/ http://a.exanple.org/>
; rel="timegate"

Cont ent - Lengt h: 25532

Cont ent - Type: text/htm ;charset=utf-8

Connection: close

Figure 14: Response fromURI -Mfor Pattern 2.1

4.2.2. Pattern 2.2 - URI-R<>URI -G 200-Style Negotiation; Distinct
URl - M

In case the TineGate uses a 200 negotiation style, and each Menento
has a distinct URI-M the response to the user agent’s request of
Figure 11 has a "200 OK" HTTP status code, and the "Content-Location"
header conveys the URI -M of the selected Menmento. The use of Menento
response headers and links in the response fromUR -Gis as follows:

o0 The "Vary" header MJST be provided, and it MJST include the
"accept-datetine" val ue.

0 The response MJIST include a "Menento-Datetine" header. |Its value
expresses the archival datetine of the Memento.

o The "Link" header MJST be provided, and it MJST contain at |east a
link with the "original" Relation Type that has the URI -R of the

Oiginal Resource as Target IRI. The provision of other links is
encouraged and is subject to the considerations described in
Section 2. 2.

The server’s response to the request of Figure 11 is shown in
Fi gure 15.
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HTTP/ 1.1 200 K
Date: Thu, 21 Jan 2010 00: 09: 40 GMVI
Server: Apache-Coyote/1.1
Vary: accept-datetine
Cont ent - Locat i on:
http://arxiv. exanpl e. net/web/20010321203610/ http:// a. exanpl e. or g/
Menment o- Dateti me: Wed, 21 Mar 2001 20:36: 10 GMTI
Li nk: <http://a.exanple.org/> rel="original",
<http://arxiv.exanpl e.net/timemap/ http://a. exanpl e. org/ >
; rel="tinmemap"; type="application/link-formt",
<http://arxiv.exanple.net/tinegate/ http://a.exanple.org/>
; rel="tinmegate"
Cont ent - Lengt h: 25532
Cont ent - Type: text/htm ;charset=utf-8
Connection: cl ose

Fi gure 15: Response from URI -G<>URI-R for Pattern 2.2

In a subsequent request, which is the same as Figure 11 but with HTTP
CGET instead of HEAD, the user agent can obtain the representation of
the selected Menento. It will be provided as the entity-body of a
response that has the sanme Menento headers as Figure 15

4.2.3. Pattern 2.3 - URI-R<>URI -G 200-Style Negotiation; No D stinct
URI - M

In case the TimeGate uses a 200 negotiation style, but Menentos have
no distinct URIs, the response to the user agent’s request of

Figure 11 has a "200 OK" HTTP status code, and it does not contain a
"Cont ent - Location" nor "Location" header as there is no URI-M of the
sel ected Menento to convey. The use of Menento response headers and
links in the response fromUR -Gis as follows:

o The "Vary" header MJST be provided, and it MJST include the
"accept-datetine" val ue.

0 The response MJST include a "Menento-Datetine" header. Its value
expresses the archival datetinme of the Memento.

o The "Link" header MJUST be provided, and it MJST contain at |east a
link with the "original" Relation Type that has the URI -R of the

Original Resource as Target IRI. The provision of other links is
encouraged and is subject to the considerations described in
Section 2. 2.
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The server’s response to the request of Figure 11 is shown in
Fi gure 16.

HTTP/ 1.1 200 K
Date: Thu, 21 Jan 2010 00:09: 40 GMI
Server: Apache-Coyote/1.1
Vary: accept-datetine
Menent o- Dateti me: Wed, 21 Mar 2001 20:36:10 GMI
Li nk: <http://a.exanmple.org/>;, rel="original",
<http://arxiv.exanple.net/timemap/ http://a. exanple.org/>
; rel="tinmemap"; type="application/link-formt",
<http://arxiv.exanple.net/tinegate/ http://a.exanple.org/>
; rel="timegate"
Cont ent - Lengt h: 25532
Cont ent - Type: text/htm ;charset=utf-8
Connection: close

Fi gure 16: Response from URI-G<>URI-R for Pattern 2.3

In a subsequent request, which is the same as Figure 11 but with HTTP
CGET instead of HEAD, the user agent can obtain the representation of
the selected Menento. It will be provided as the entity-body of a
response that has the sanme Menento headers as Figure 16

4.3. Pattern 3 - The Original Resource is a Fixed Resource

This pattern does not involve datetime negotiation with a TinmeGate,
but it can be inplenented for Oiginal Resources that never change
state or do not change anynore past a certain point in their

exi stence, neaning that URI-R and URI -M coi ncide either fromthe
outset or starting at sone point in tinme. This pattern is sunmarized
in the below table. Exanples are tweets or stable nedia resources on
news sites.

S o a o S S o e e e oo +
| Pattern | Ori gi nal | TimeGate | Menento | Negoti ati on |

| Resour ce | | | Style |
Fomm oo - oo o - Fomm oo - B Fom e e e oo +
| Pattern | URI - R | - | URI-R | - |
I 3 I I I I I
S o a o S S o e e e oo +

Table 3: Pattern 3
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Servers that host such resources can support the Menento framework by
treating the stable resource (Fi xedResource as per

[ WVBC. gen-ont - 20090420]) as a Menento. The use of Menento response
headers and links in responses fromsuch a stable resource is as
fol |l ows:

o0 A "Vary" header that includes an "accept-datetine" value MJST NOT
be provi ded.

0 The response MJUST include a "Menento-Dateti ne" header. |Its value
expresses the datetinme at which the resource becanme stabl e.
Providing this value includes a pronise that the resource has not
changed since this datetine and will not change anynore beyond it.

o The "Link" header MJST be provided and MJST have a link with the
"original" Relation Type that has the URI-R of the stable resource
itself as Target IRI.

Figure 17 shows a response to an HTTP HEAD request for the resource
with URI-R http://a.exanple.org/ that has been stable since March 20,
2009.

HTTP/ 1.1 200 K

Date: Thu, 21 Jan 2010 00: 09: 40 GV

Server: Apache-Coyote/1.1

Menment o- Datetime: Fri, 20 Mar 2009 11:00: 00 GV
Li nk: <http://a.example.org/>; rel="original"
Content-Length: 875

Content - Type: text/htm ;charset=utf-8
Connection: cl ose

Figure 17: Response from URI -R=URI-M for Pattern 3
4.4, Pattern 4 - Menentos without a TimeGate

Cases may occur in which a server hosts Menentos but does not expose
a TineGate for them This can, for exanple, be the case if the
server’s Menentos result fromtaking a snapshot of the state of a set
of Original Resources fromanother server as it is being retired. As
aresult, only a single Menento per Oiginal Resource is hosted,
maki ng the introduction of a TinmeGate unnecessary. But it nay al so
be the case for servers that host nultiple Menentos for an Oigina
Resource but consider exposing TinmeGates too expensive. In this
case, URI-R and URI-M are distinct, but a TinmeGate is absent. This
case is summari zed in the bel ow table.
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I . I S T . +
| Pattern | Ori gi nal | TimeGate | Menento | Negoti ati on |
| | Resour ce | | | Style |
TS S TS R o e e e e oo oo +
| Pattern | URl - R | - | URI-M | - |
I 4 I I I I I
T . T T IR +

Table 4: Pattern 4

Servers that host such Menentos without TineGates can still support
the Menento framework by providing the appropriate Menento headers
and links. Their use is as follows for a response from URI - M

o0 A "Vary" header that includes an "accept-datetine" value MJST NOT
be provi ded.

0 The response MJST include a "Menento-Datetine" header. Its value
expresses the archival datetine of the Menento.

o The "Link" header MJST be provided, and it MJST have a link with
the "original" Relation Type that has the URI-R of the associated

Oiginal Resource as Target IRI. The provision of other links is
encouraged and is subject to the considerations described in
Section 2. 2.

Figure 18 shows a response to an HITP HEAD request for the Menento
with URl -M
http://arxiv.exanpl e. net/web/20010321203610/ http://a. exanpl e. org/.
Note the use of links: three Iinks have the URI -M of the Menento as

Target IRl and have respective Relation Types "nmenmento", "first", and
"last". This conmbination indicates that this is the only Memento for
the Oiginal Resource with Target IRl provided by the "original™ |ink

(http://a.exanple.org/) of which the server is aware. Note al so that
such a response does not inply that there is no server whatsoever
that exposes a TineGate; it merely means that the responding server
nei ther provides nor is aware of the location of a TineGate.
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HTTP/ 1.1 200 K
Date: Thu, 21 Jan 2010 00: 09: 40 GMVIr
Server: Apache-Coyote/1.1
Menment o- Dat eti me: Wed, 21 Mar 2001 20:36: 10 GMTI
Li nk: <http://a.exanple.org/>;, rel="original",
<http://arxiv.exanpl e. net/web/20010321203610/ http://a. exanpl e. org/ >
; rel="first last nenento"
; datetinme="Wed, 21 Mar 2001 20: 36:10 GvIr"
Cont ent - Lengt h: 25532
Content - Type: text/htm ;charset=utf-8
Connection: close

Fi gure 18: Response from URI -M<>URI -R for Pattern 4
4.5. Special Cases
4.5.1. Oiginal Resource Provides No "tinegate" Link

Cases exist in which the response fromthe Oiginal Resource does not
contain a "timegate" l|ink, including:

o0 The Oiginal Resource’'s server does not support the Menento
f ramewor k;

0o The Oiginal Resource no |longer exists, and the responding server
is not aware of its prior existence;

0 The server that hosted the Original Resource no | onger exists.

In all these cases, the user agent should attenpt to determnine an
appropriate TineGate for the Original Resource, either automatically
or interactively supported by the user.

4.5.2. Server Exists but Oiginal Resource No Longer Does

Cases exist in which the server knows that an Original Resource used
to exist, but no | onger provides a current representation. |If there
is a preferred TineGate for such a discontinued Original Resource,
then the server MJST include a "tinegate" link in responses to
requests for it. This nmay all ow access to Menentos for the Oiginal
Resource even if it no |onger exists. A server’'s response to a
request for the discontinued resource http://a.exanple.org/pic is
illustrated in Figure 19.
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HTTP/ 1.1 404 Not Found

Date: Thu, 21 Jan 2010 00: 02: 12 GMVI

Server: Apache

Li nk:

<http://arxiv.exanple.net/tinegate/ http://a.exanpl e. org/ pic>
; rel="tinmegate"

Cont ent - Lengt h: 255

Cont ent - Type: text/htm ; charset=i so-8909-1

Connection: cl ose

Figure 19: Response froman Oiginal Resource That No Longer Exists
4.5.3. Issues with Accept-Datetine

The foll owi ng special cases may occur regarding the "Accept-Datetinme"
header when a user agent issues a request against a TineGate:

o |If the value of the "Accept-Datetinme" is either earlier than the
datetine of the first Menento or |later than the datetine of the
nost recent Menento known to the TinmeGate, the first or nost
recent Menento MUST be sel ected, respectively.

o |If the value of the "Accept-Datetine" does not conformto the
rfcll23-date construction rule of the BNF in Figure 1, the
response MJST have a "400 Bad Request" HITP status code.

o |If a user agent issues a request against a TineGate and fails to
include an "Accept-Datetine" request header, the nobst recent
Merment o SHOULD be sel ect ed.

In all cases, the use of headers and links in responses is as
described for TimeGates in the respective scenari os.

4.5.4. Menento of a 3XX Response

Cases exist in which HTTP responses with 3XX status codes are
archived. For exanple, craw -based Web archives commonly archive
responses with HITP status codes "301 Moved Permanently" and "302
Found", whereas Linked Data archives hold on to "303 See O her"
responses.

If the Menento requested by the user agent is an archived version of
an HTTP response with a 3XX status code, the server’s response MJST
have the same 3XX HITP status code. The use of other Menento headers
is as described for Menmentos in the respective scenari os.
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The user agent’s handling of an HTTP response with a 3XX status code
is not affected by the presence of a "Menento-Datetime" header. The
user agent MJST behave in the same manner as it does with HTTP
responses with a 3XX status code that do not have a "Menent o-

Dat eti me" header.

However, the user agent MJST be aware that the URI that was sel ected
fromthe "Location" header of an HTTP response with a 3XX status code
m ght not be that of a Menento but rather of an Original Resource.

In the latter case, it SHOULD proceed by |ooking for a Menento of the
sel ected Original Resource.

For exanple, Figure 20 shows the response to an HTTP GET request for
http://a.exanple.org issued on April 11, 2008. This response is
archived as a Menento of http://a.exanple.org that has as URI -M
http://arxiv. exanpl e. net/webh/ 20080411000650/ htt p: // a. exanpl e. or g.
The response to an HTTP GET on this URI-Mis shown in Figure 21. It
is areplay of the original response with "Mnento-Datetinme" and

"Li nk" headers added, to allow a user agent to understand the
response is a Menmento. In Figure 21, the value of the "Location”
header is the same as in the original response; it identifies an
Original Resource. The user agent proceeds with finding a Menento
for this Oiginal Resource. Wb archives sonetines overwite the
value that was originally provided in the "Location" header in order
to point at a Menento they hold of the resource to which the redirect
originally led. This is shown in Figure 22. 1In this case, the user
agent may decide it found an appropriate Menento.

HTTP/ 1.1 301 Moved Pernmanently

Date: Fri, 11 Apr 2008 00:06:50 GMI
Server: Apache

Location: http://b.exanmple.org
Content-Length: O

Cont ent - Type: text/plain; charset=UTF-8
Connection: close

Fi gure 20: Response |Is a Redirect
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HTTP/ 1.1 301 Moved Permanently

Date: Thu, 21 Jan 2010 00: 09: 40 GMVI

Server: Apache-Coyote/1.1

Menent o-Datetinme: Fri, 11 Apr 2008 00: 06: 50 GMVI

Location: http://b.exanple.org

Li nk: <http://a.exanple.org> rel="original",

<http://arxiv.exanple.net/timemap/ http://a.exanpl e. org>
; rel="timemap"; type="application/link-formt",

<http://arxiv.exanpl e.net/tinmegate/ http://a.exanpl e. org>
; rel="tinegate"

Content-Length: O

Cont ent - Type: text/plain; charset=UTF-8

Connection: close

Figure 21: Response is a Memento of a Redirect; Leads
to an Oiginal Resource

HTTP/ 1.1 301 Moved Pernmanently

Date: Thu, 21 Jan 2010 00:09:40 GMI

Server: Apache-Coyote/1.1

Menento-Datetime: Fri, 11 Apr 2008 00: 06: 50 GMVI

Locati on:

http://arxiv.exanpl e. net/web/ 20080411000655/ http://b. exanpl e. org

Li nk: <http://a.exanple.org> rel="original",

<http://arxiv.exanple.net/timemap/ http://a.exanpl e. org>
; rel="timemap"; type="application/link-format",

<http://arxiv.exanpl e.net/tinegate/ http://a.exanpl e. org>
; rel="tinegate"

Content-Length: O

Cont ent - Type: text/plain; charset=UTF-8

Connection: close

Figure 22: Response is a Menento of a Redirect; Leads to a Menento
4.5.5. Menento of Responses with 4XX or 5XX HTTP Status Codes

Cases exist in which responses with 4XX and 5XX HTTP status codes are
archived. |If the Memento requested by the user agent is an archived
versi on of such an HITP response, the server’s response MJST have the
sane 4XX or 5XX HTTP status code. The use of headers and links in
responses is as described for Menmentos in the respective scenari os.

For exanple, Figure 23 shows the 404 response to an HTTP GET request
for http://a.exanple.org issued on April 11, 2008. This response is
archived as a Menento of http://a.exanple.org that has as URI -M
http://arxiv. exanpl e. net/web/ 20080411000650/ htt p: // a. exanpl e. or g.

The response to an HTTP HEAD on this URI-Mis shown in Figure 24. It
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is areplay of the original response with "Menento-Datetinme" and
"Li nk" headers added, to allow a user agent to understand the
response is a Menento.

HTTP/ 1.1 404 Not Found

Date: Fri, 11 Apr 2008 00:06:50 GMI
Server: Apache

Cont ent - Lengt h: 255

Cont ent - Type: text/plain; charset=UTF-8
Connection: close

Fi gure 23: Response Is a 404

HTTP/ 1.1 404 Not Found

Date: Thu, 21 Jan 2010 00:09: 40 GVII

Server: Apache-Coyote/1.1

Menent o-Datetine: Fri, 11 Apr 2008 00: 06:50 GMVr

Li nk: <http://a.exanple.org> rel="original",

<http://arxiv.exanple.net/timemap/ http://a.exanpl e. org>
; rel="timemap"; type="application/link-formt",

<http://arxiv.exanpl e.net/tinegate/ http://a.exanpl e. org>
; rel="tinegate"

Content - Lengt h: 255

Cont ent - Type: text/plain; charset=UTF-8

Connection: close

Figure 24: Response Is a Menento of a 404
4.5.6. Sticky "Menento-Datetine" and "original" Link for Menentos

A response to an HTTP HEADY GET request issued agai nst a Menento:

0 Includes a "Menento-Datetinme" header that entails a prom se that
the response is archived, frozen in tinme. The value of the header
expresses the archival datetine of the Menento.

0 Includes a link in the HTTP "Link" header with an "original"

Rel ati on Type that unanbi guously points to the Oiginal Resource
associated with the Menento. The Target IR of the link is the
URI -R of that Oiginal Resource.

Both the "Menmento-Datetime" header and the "original" |ink MJST be
"sticky" in the foll owi ng ways:

o The server that originally assigns them MJST retain themin all

responses to HITP requests (with or without an "Accept-Datetine"
request header) that occur against the Menento after the tine of
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their original assignnent, and the server MJUST NOT change the
val ue of the "Menento-Datetinme" header nor the Target IR of the
"original" |ink.

0 Applications that mirror Menentos at a different URI MJST retain
them and MUST NOT change themunless nmirroring involves a
meani ngf ul state change. This allows, anong others, duplicating a
Web archive at a new | ocation while preserving the value of the
"Menment o- Dat eti me" header and the link with the "original"”
Rel ati on Type for the archived resources. For exanple, when
mrroring, the "Last-Modified" header will be updated to reflect
the time of mirroring at the new URI, whereas the value for
"Mement o- Datetime” will be maintained.

4.5.7. I nt er redi at e Resour ces

An internediate resource is a resource that issues a redirect to a
TimeGate, to a Menento, or to another internediate resource, and thus
plays an active role in the Memento infrastructure. Internediate
resources conmmnly exist in Wb archives on the path froma Ti neGate
to an appropriate Menento.

A response of an internmedi ate resource has an HTTP status code
indicative of HTTP redirection (e.g., 302) and uses Menento headers
and links that allow user agents to recognize that the resource plays
arole in the Menento framework:

o0 A "Vary" header that includes an "accept-datetine" val ue MJUST NOT
be provi ded.

0 The response MJST NOT include a "Menento-Datetinme" header

o The "Link" header MJST be provided, and it MJST have a link with
the "original" Relation Type that has the URI-R of the associated
Original Resource as Target IRI. Links with "tinegate",
"timemap", and "nenento" Rel ation Types are OPTIONAL and, if
provi ded, MJST pertain to the Oiginal Resource for which the user
agent is trying to obtain a Menento.

A user agent MUST follow a redirection provided by an internedi ate
resource; nultiple such redirections can be chai ned.

Consi der the case where a user agent follows the "timegate" |ink
provided in Figure 10 and engages in datetime negotiation with the
assuned TimeGate in the manner shown in Figure 11. But instead of
receiving a response as shown in Figure 12, it receives the one shown
below in Figure 25. Such a response i s unanbi guously recogni zabl e as
coming froman intermedi ate resource
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HTTP/ 1.1 302 Found

Date: Thu, 21 Jan 2010 00: 06: 50 GMVI

Server: Apache

Locati on:
http://arxiv.exanpl e. net/ newtinegate/ http://a.exanpl e.org/
Li nk: <http://a.exanple.org> rel="original"

Content-Length: O

Cont ent - Type: text/plain; charset=UTF-8

Connection: cl ose

Figure 25: Redirecting Resource Redirects to a TineGate
4.5.8. Resources Excluded from Dateti ne Negotiation

VWhen delivering a Menento to a user agent, a Wb archive comonly
enhances that Menento's archived content, for exanple, by including a
banner that provides branding and hi ghlights the archival status of
the Memento. The resources that are involved in providing such
systemspecific functionality, many tinmes JavaScript or inmages, nust
be used in their current state.

A server that generally supports datetine negotiation should nmake
resources that need to be excluded from dateti ne negotiation
recogni zable. Doing so allows a user agent to refrain from
attenpting to access a Menento for them |In order to achieve this,
the server SHOULD i nclude a special -purpose link in the HITP "Link"
header when responding to an HITP HEAD/ GET request to a resource
excluded fromdateti me negotiation. This |link has
"http://menment oweb. org/terns/donotnegotiate" as Target IRl and
"type", defined in [ RFC6903], as the value of the "rel" attribute.
O her Memento headers as defined in Section 2.1 SHOULD NOT be

provi ded.

Figure 26 shows the response to an HTTP HEAD request froma resource
excl uded from datetime negotiation

HTTP/ 1.1 200 K

Date: Thu, 21 Jan 2010 00: 09: 40 GMVIr

Server: Apache-Coyote/1.1

Li nk: <http://nmement oweb. org/terns/ donot negoti ate>; rel ="type"
Content-Length: 238

Cont ent - Type: application/javascript; charset=UTF-8
Connection: cl ose

Fi gure 26: Response to an HITP HEAD Request from a Resource Excl uded
fromDatetine Negotiation
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5. TineMaps: Content and Serialization

A TimeMap is introduced to support retrieving a conprehensive list of
all Menentos for a specific Oiginal Resource known to a server. The
entity-body of a response to an HTTP GET request issued against a
TinmeMap’s URI-T:

0o MIST list the URI-R of the Oiginal Resource that the TimeMap is
about ;

0o MJIST list the URI-M and archival datetine of each Menento for the
Oiginal Resource known to the server, preferably in a single
docunent, or, alternatively in multiple documents that can be
gathered by following contained links with a "tinemap" Relation

Type;

0 SHOULD list the URI-G of one or nore TineGtes for the Oiginal
Resource known to the respondi ng server;

0 SHOULD, for self-containnent, list the URI-T of the TimeMap
itself;

0 MJST unanbi guously type |isted resources as being Oiginal
Resource, TinmeGate, Menento, or Ti neMap.

The entity-body of a response froma Ti meMap MAY be serialized in
various ways, but the link-value format serialization described here
MUST be supported. |In this serialization, the entity-body MJST be
formatted in the sane way as the value of an HTTP "Link" header, and
hence MJST conply to the "link-value" construction rule of Section 5.
The Link header field of [RFC5988], and the nedia type of the entity-
body MJST be "application/link-format" as introduced in [ RFC6690].

Li nks contained in the entity-body MIJST be interpreted as foll ows:

0 The Context IR is set to the anchor paraneter, when specifi ed;

0 The Context IRl of links with the "self" Relation Types is the
URI-T of the TineMap, i.e., the URI of the resource from which the
Ti meMap was request ed;

o The Context IR of all other links is the URI-R of the Oiginal
Resource, which is provided as the Target IR of the link with an
"original" Relation Type.

In order to retrieve the link-value serialization of a TineMap, a

user agent uses an "Accept" request header with a value set to
"application/link-format". This is shown in Figure 27.
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GET /tinmemap/ http://a. exanple.org/ HITP/ 1.1
Host: arxiv. exanpl e. net

Accept: application/link-format;qg=1.0
Connection: close

Fi gure 27: Request for a TineMap

If the TimeMap requested by the user agent exists, the server’s
response has a "200 OK" HITP status code and the list of Menentos is
provided in the entity-body of the response. Such a response is
shown in Figure 28.

HTTP/ 1.1 200 K

Date: Thu, 21 Jan 2010 00: 06: 50 GMI
Server: Apache

Cont ent - Lengt h: 4883

Cont ent - Type: application/link-format
Connection: cl ose

<http://a.exanmple.org>;rel ="original",
<http://arxiv.exanpl e.net/timemap/ http://a. exanpl e. org>

; rel="self";type="application/link-format"

; from="Tue, 20 Jun 2000 18:02:59 Gvr"

;ountil ="Wed, 09 Apr 2008 20:30:51 Gvr",
<http://arxiv.exanple.net/timegate/ http://a.exanpl e.org>

; rel="timegate",
<http://arxiv.exanpl e. net/web/ 20000620180259/ htt p: // a. exanpl e. or g>

; rel="first memento"; datetine="Tue, 20 Jun 2000 18:02:59 GvI"

; license="http://creativecomons. org/ publicdomai n/zero/1.0/",
<http://arxiv. exanpl e. net/ web/ 20091027204954/ htt p: / / a. exanpl e. or g>

; rel="last nenento";datetine="Tue, 27 Cct 2009 20: 49:54 GVI"

; license="http://creativecomons. org/ publicdomain/zero/1.0/",
<http://arxiv.exanpl e. net/web/20000621011731/ http://a. exanpl e. or g>

; rel="mement 0"; dateti me="Wed, 21 Jun 2000 01:17:31 Gvr"

; license="http://creativecomons. org/ publicdomai n/zero/1.0/",
<http://arxiv. exanpl e. net/ web/ 20000621044156/ htt p: / / a. exanpl e. or g>

; rel ="memento"; dateti me="Wed, 21 Jun 2000 04:41:56 GMVI"

; license="http://creativecomons. org/ publicdomain/zero/1.0/",

Fi gure 28: Response froma Ti meMap
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5.1. Special Cases
5.1.1. Index and Pagi ng Ti meMaps
Cases exist in which a TineMap points at one or nore other Ti meMaps

0 Index TineMap - A TinmeMap can nerely point at other TinmeMaps and
not list any Menentos itself. This can happen when Menentos are
spread across several archives that share a front-end. An exanple
is shown in Figure 29

o Paging TinmeMap - The nunber of available Menentos can require
introducing nmultiple TineMaps that can be paged. An exanple is
shown in Figure 30. Note that a Paging TimeMap contains links to
ot her TimeMaps but actually also Iists Mementos.

In both cases, including the "from' and "until" attributes for
"timemap" links is RECOMVENDED as a neans to express the tenporal
span of Mementos listed in each TinmeMap. Note that Ti meMaps obtai ned
by following a "timemap" link can contain links to further Ti meMaps.

<http://a.exanple.org>;rel ="original",
<http://arxiv.exanple.net/tinegate/ http://a.exanpl e.org>
; rel="tinmegate",
<http://arxiv.exanple.net/timemap/ http://a.exanpl e. org>
; rel="self";type="application/link-formt",
<http://arxivl. exanpl e.net/timemap/ http://a.exanpl e. org>
;o rel="tinmemap";type="application/link-format"
; from="Wed, 21 Jun 2000 04:41:56 GVI"
;ountil ="wWed, 09 Apr 2008 20:30:51 Gvr",
<http://arxiv2. exanpl e.net/ti memap/ http://a. exanpl e. org>
; rel="timemap";type="application/link-format"
; from="Thu, 10 Apr 2008 20: 30:51 Gvr"
;ountil ="Tue, 27 Oct 2009 20:49:54 QvI"
<http://arxiv3.exanpl e.net/tinmemap/ http://a.exanpl e. org>
;o rel="tinmemap";type="application/link-format"
; frome"Thu, 29 Cct 2009 20:30:51 GMI"

Fi gure 29: Index Ti meMap

Van de Sonpel, et al. I nf or mat i onal [ Page 38]



RFC 7089 HTTP Menent o Decenber 2013

<http://a.exanple.org> rel ="original",
<http://arxiv.exanpl e.net/tinmegate/ http://a.exanpl e. org>
; rel="timegate",
<http://arxiv.exanple.net/tinemap/ 1/ http://a. exanpl e. org>
; rel="self";type="application/link-format"
; from="Tue, 20 Jun 2000 18:02:59 Gvr"
;until="Wed, 09 Apr 2008 20:30:51 GvVI",
<http://arxiv.exanpl e.net/timemap/ 2/ http://a. exanpl e. org>
;o rel="timemap";type="application/link-formt"
; frome"Thu, 10 Apr 2008 20:30:51 GvI"
;ountil="Tue, 27 Cct 2009 20:49:54 QvI"
<http://arxiv.exanple.net/timemp/ 3/ http://a. exanpl e. org>
; rel="timemap";type="application/link-fornmat"
; frome"Thu, 29 Cct 2009 20:30:51 GMVI"
;pountil="Fri, 31 Aug 2012 12:22:34 GMVI"
<http://arxiv.exanpl e. net/web/ 20000620180259/ htt p:// a. exanpl e. or g>
; rel="mement o"; dateti me="Tue, 20 Jun 2000 18:02:59 Gvr"
<http://arxiv. exanpl e. net/ web/ 20000621011731/ htt p: // a. exanpl e. or g>
; rel="memento"; dateti me="Wed, 21 Jun 2000 01:17:31 GMVI",
<http://arxiv.exanpl e. net/web/ 20000621044156/ htt p:// a. exanpl e. or g>
rel ="menent 0"; dat eti ne="Wed, 21 Jun 2000 04:41:56 GMI",

3

Fi gure 30: Pagi ng Ti meMap
5.1.2. Menentos for TineMaps

A TimeMap itself can act as an Original Resource for which a TineGate
and Menentos may exist. Hence, the response froma Ti meMap coul d
include a "timegate" link to a TineGate via which prior TinmeMp
versions are available. And, in cases where URI-T=URI -R=URI -G (a
TimeMap is an Original Resource that acts as its own TineGate), an
"original" link pointing at the TinmeMap URI-T woul d be incl uded.

Therefore, caution is required in cases where a TineMap for an
Original Resource wants to explicitly express in a "Link" header for
which Original Resource it is a TineMap. It can do so by including a
"timemap" link that has the URI-R of the Oiginal Resource as Context
IRl and the URI-T of the TimeMap as Target IRI.

Fi gure 31 shows the response to an HTTP HEAD request against a

Ti meMap that has

http://arxiv.exanple.net/timemap/ http://a.exanple.org as URI-T. This
Ti meMap provi des informati on about Menentos for the Original Resource
that has http://a.exanple.org as URI-R  The response includes an
"original" link pointing to the Original Resource that this Ti meMap
is about. Note the use of the "anchor" attribute inthis link to
convey the URI-R of that Original Resource.
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HTTP/ 1.1 200 K

Date: Thu, 21 Jan 2010 00: 06: 50 GMVI

Server: Apache

Li nk: <http://arxiv.exanple.net/timemap/ http://a.exanpl e. org>
; anchor="http://a.exanple.org"; rel ="ti menap"
; type="application/link-formt"

Content-Length: O

Cont ent - Type: application/link-format; charset=UTF-8

Connection: cl ose

Figure 31: TineMap Links to the Original Resource It |s about
6. | ANA Consi derations
6.1. HITP Headers
| ANA has registered the "Accept-Datetine" and "Menento-Datetinme" HITP

headers (defined in Section 2.1.1) in the "Permanent Message Header
Fi el d Nanes" registry:

0 Header field name: Accept-Datetine

o Applicable protocol: "http" (RFC 2616)

o Status: informationa

0 Author/Change controller: Herbert Van de Sonpel, Los Al anpbs
Nati onal Laboratory, hvdsonp@mail.com

0 Specification docunment(s): this docunent

0 Header field name: Memento-Datetinme

o0 Applicable protocol: "http" (RFC 2616)

o Status: informationa

o Author/Change controller: Herbert Van de Sonpel, Los Al anos
Nati onal Laboratory, hvdsonp@mail.com

0 Specification docunment(s): this docunent

6.2. Link Relation Types

| ANA has registered the Relation Types "original", "tinmegate",
"timemap", and "menento" (defined in Section 2.2) in the "Link
Rel ati on Types" registry:

Rel ati on Name: origi nal

Description: The Target IR points to an Oigi nal Resource.

Ref erence: this docunent

Notes: An Original Resource is a resource that exists or used to
exi st, and for which access to one of its prior states may be
required.

O O0OO0oOo
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0 Relation Nane: tinegate

0 Description: The Target IRl points to a TineGate for an O gi nal
Resour ce.

0 Reference: this docunment

0 Notes: A TineGate for an Original Resource is a resource that is
capabl e of datetine negotiation to support access to prior states
of the Original Resource.

0 Relation Nane: timenmap

0 Description: The Target IRl points to a TineMap for an Oigi nal
Resour ce.

0 Reference: this docunent

0 Notes: A TineMap for an Original Resource is a resource from which
alist of URls of Menmentos of the Original Resource is avail able.

0 Relation Nane: nenento

0 Description: The Target IRl points to a Menento, a fixed resource
that will not change state anynore.

0 Reference: this docunent

0 Notes: A Menento for an Original Resource is a resource that
encapsul ates a prior state of the Original Resource.

7. Security Considerations

Provision of a "tinegate" HITP "Link" header in responses to requests
for an Original Resource that is protected (e.g., 401 or 403 HITP
response codes) is OPTIONAL. The inclusion of this Link when
requesting authentication is at the server’s discretion; cases may
exi st in which a server protects the current state of a resource, but
supports open access to prior states and thus chooses to supply this
HTTP "Li nk" header. Conversely, the server may choose to not
advertise the TimeGate URIs (e.g., they exist in an intranet archive)
for unauthenticated requests.

The veracity of archives and the rel ationshi ps between Oi gi nal
Resources and Menentos is beyond the scope of this docunent. Even in
the absence of malice, it is possible for separate archives to have
different Menentos for the same Original Resource at the sane
datetine if the state of the Original Resource was dependent on the
requesting archive's user agent |P address, specific HITP request
headers, and possibly other factors.

Further authentication, encryption, and other security-related issues
are ot herw se orthogonal to Menento.
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Appendi x A.  Use of Headers and Rel ation Types per Pattern

| Response Header | Pattern | Oiginal | TineGate | Menento |
| | Resource | | |

Pattern 1.1
(Section 4.1.1)
&
Pattern 1.2
(Section 4.1.2)

Vary:
accept-datetinme

Pattern 1.3
(Section 4.1.3)

I I
I I
| |
I I
I I
I I
I I
I I
| |
| Pattern 2.1 |
| (Section 4.2.1) |
I & I
| Pattern 2.2 |
| (Section 4.2.2) |
| |
I I
I I
I I
I I
I I
| |
I I
I I

Pattern 2.3
(Section 4.2.3)

Pattern 3
(Section 4.3)

Pattern 4

I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
(Section 4.4) |
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| Response Header | Pattern | Original | TineGate | Menento |
| | | Resource | | |

Vary:
Menent o-
Dateti ne

Pattern 1.1
(Section 4.1.1)
&

Pattern 1.2
(Section 4.1.2)

Pattern 1.3
(Section 4.1.3)

I I
I I
I I
I I
| |
I I
I I
I I
I I
I I
| Pattern 2.1 |
| (Section 4.2.1) |
I & I
| Pattern 2.2 |
| (Section 4.2.2) |
I I
| |
I I
I I
I I
I I
I I
| |
I I

Pattern 2.3
(Section 4.2.3)

Pattern 3
(Section 4.3)

Pattern 4

I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
|
(Section 4.4) |
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| Response Header | Pattern | Original | TineGate | Menento |
| | | Resource | | |

Li nk:
rel ="original" Pattern 1.1

(Section 4.1.1)
&

Pattern 1.2
(Section 4.1.2)

Pattern 1.3
(Section 4.1.3)

I I
I I
I I
I I
| |
I I
I I
I I
I I
I I
| Pattern 2.1 |
| (Section 4.2.1) |
I & I
| Pattern 2.2 |
| (Section 4.2.2) |
I I
| |
I I
I I
I I
I I
I I
| |
I I

Pattern 2.3
(Section 4.2.3)

Pattern 3
(Section 4.3)

Pattern 4

I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
|
(Section 4.4) |
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dememmememeeaaaas dememmememeeaaaas I I S T +
| Response Header | Pattern | Original | TineGate | Menento |
| | | Resource | | |
o e e e e oo o e e e e oo TS TS R +
| Li nk: | I | | |
| rel="tinegate" | Pattern 1.1 | >=0 | >=0 | >=0 |
| | (Section 4.1.1) | | | |
I I & I I I I
| | Pattern 1.2 | | | |
| | (Section 4.1.2) | | | |
I I I I I I
| | Pattern 1.3 | >=0 | >=0 | >=0 |
| | (Section 4.1.3) | | | |
I I I I I I
| | Pattern 2.1 | >=0 | 0 | >=0 |
| | (Section 4.2.1) | | | |
I I & I I I I
| | Pattern 2.2 | | | |
| | (Section 4.2.2) | | | |
I I I I I I
| | Pattern 2.3 | >=0 | >=0 | >=0 |
| | (Section 4.2.3) | | | |
I I I I I I
| | Pattern 3 | NA | NA | NA |
| | (Section 4.3) | | | |
I I I I I I
| | Pattern 4 | NA | NA | NA |
| | (Section 4.4) | | | |
Focmmnaaann Focmmnaaann S TRy +
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o e e oo o e e oo Fome e o Fome e o e +
| Response Header | Pattern | Original | TineGate | Menento |
| | | Resource | | |
o e e e e oo o e e e e oo TS TS R +
I Li nk: I I I I I
| rel="tinmemp" | Pattern 1.1 | >=0 | >=0 | >=0 |
| | (Section 4.1.1) | | | |
I I & I I I I
| | Pattern 1.2 | | | |
| | (Section 4.1.2) | | | |
I I I I I I
| | Pattern 1.3 | >=0 | >=0 | >=0 |
| | (Section 4.1.3) | | | |
I I I I I I
| | Pattern 2.1 | >=0 | >=0 | >=0 |
| | (Section 4.2.1) | | | |
I I & I I I I
| | Pattern 2.2 | | | |
| | (Section 4.2.2) | | | |
I I I I I I
| | Pattern 2.3 | >=0 | >=0 | >=0 |
| | (Section 4.2.3) | | | |
I I I I I I
| | Pattern 3 | >=0 | NA | >=0 |
| | (Section 4.3) | | | |
I I I I I I
| | Pattern 4 | >=0 | NA | >=0 |
| | (Section 4.4) | | | |
I I I I I I
oo e e oo oo e e oo e e e e S +
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o e e oo o e e oo Fome e o Fome e o e +
| Response Header | Pattern | Original | TineGate | Menento |
| | | Resource | | |
o e e e e oo o e e e e oo TS TS R +
I Li nk: I I I I I
| rel="nmenento" | Pattern 1.1 | >=0 | >=0 | >=0 |
| | (Section 4.1.1) | | | |
I I & I I I I
| | Pattern 1.2 | | | |
| | (Section 4.1.2) | | | |
I I I I I I
| | Pattern 1.3 | >=0 | >=0 | >=0 |
| | (Section 4.1.3) | | | |
I I I I I I
| | Pattern 2.1 | >=0 | >=0 | >=0 |
| | (Section 4.2.1) | | | |
I I & I I I I
| | Pattern 2.2 | | | |
| | (Section 4.2.2) | | | |
I I I I I I
| | Pattern 2.3 | >=0 | >=0 | >=0 |
| | (Section 4.2.3) | | | |
I I I I I I
| | Pattern 3 | >=0 | NA | >=0 |
| | (Section 4.3) | | | |
I I I I I I
| | Pattern 4 | >=0 | NA | >=0 |
| | (Section 4.4) | | | |
o e oo e oo oo e oo - +

Table 5: Menento Headers
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