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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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ribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria negded for the
Fent types of ISO documents should be noted. This document was drafted in acéordance with the
rial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént may be the subject of
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it rights. ISO shall not be held responsible for identifying any or all such-patent rights. Details of
atent rights identified during the development of the document will be in the Introdug¢tion and/or
e [SO list of patent declarations received (see www.iso.org/patents).

frade name used in this document is information given for the-éonvenience of users gnd does not
[itute an endorsement.

Ain explanation on the voluntary nature of standards, the meaning of ISO specifi¢ terms and
pssions related to conformity assessment, as well ‘as’information about 1SO’s adherence to the
d Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
www.iso.org/iso/foreword.html.

document was prepared by Technical Committee ISO/TC 46, Information and dodumentation,
pmmittee 4, Technical interoperability.

second edition cancels and replaces the first edition (ISO 28500:2009), which has been technically
ed.
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Introduction

Websites and web pages emerge and disappear from the World Wide Web every day. For the past 10
years, memory storage organizations have tried to find the most appropriate ways to collect and keep
track of this vast quantity of important material using web-scale tools such as web crawlers. A web
crawler is a program that browses the web in an automated manner according to a set of policies;
starting with a list of URLs, it saves each page identified by a URL, finds all the hyperlinks in the page
(e.g. links to other pages, images, videos, scripting or style instructions, etc.), and adds them to the list
of URLs to visit recursively. Storing and managing the billions of saved web page objects itself presents
a challenge.

At the samd
files not ned
by environt
container fg
data objectq
need to be o
fortunately

The WARC

(data object]
file. The WA
store “web

ff unrestricted type (including many binary types for audio, CAD, compressed files, etc.

time, those same organizations have a rising need to archive large numbers of 'd
essarily captured from the web (e.g. entire series of electronic journals, or data(gene
hental sensing equipment). A general requirement that appears to be emerging is
rmat that permits one file simply and safely to carry a very large numbetrof consti

fhe container needs only minimal knowledge of the nature of the objects.

Web ARChive) file format offers a convention for concatenating‘multiple resource req
5), each consisting of a set of simple text headers and an arbitrary data block into one

gital
rated
for a
uent

for the purpose of storage, management, and exchange. Those data objects (or resoulrces)

, but

ords
long

RC format is an extension of the ARC file format (ARC) thathas traditionally been us
‘'rawls” as sequences of content blocks harvested from the World Wide Web. Each ca

ed to

in an ARC fi
length. This
ARC format
and by seve

ture
e is preceded by a one-line header that very briefly deseribes the harvested content a{d its
is directly followed by the retrieval protocol respgnse messages and content. The original
file has been used by the Internet Archive (1A) sinice 1996 for managing billions of ob
‘al national libraries.

ects,

ional
ralia,
The
e Los

ion to extend the ARC format arose from the discussion and experiences of the Internat
servation Consortium (IIPC), whose miembers include the national libraries of Aust
hmark, Finland, France, Iceland, Italy, Norway, Sweden, The British Library (UK)
ongress (USA), and the InternetArchive (IA). The California Digital Library and the
onal Laboratory also provided.input on extending and generalizing the format.

The motivat
Internet Prd
Canada, De
Library of (
Alamos Nat

pcted
ning

The WARC fprmat offers a standard way-to structure, manage and store billions of resources collg
from the wep and elsewhere. It is used to build applications for harvesting, managing, accessing, m
and exchanging content. While it represents the unique standard format for web archives, it has |been
adopted beyond the web archiving community to store born-digital or digitized materials. Thel way
WARC files yvill be created apdresources stored and rendered will depend on software and applications
implementations.

Besides the| primary, gontent recorded in ARCs, the extended WARC format accommodates re]ated
secondary ¢ontentSuch as assigned metadata, abbreviated duplicate detection events, later;date
transformations, and segmentation of large resources. The extension may also be useful for more
general applicabions than web archiving. To aid the development of tools that are backwards compatible,

WARC content is clearly distinguishable from pre-revision ARC content.

The WARC file format is made sufficiently different from the legacy ARC format files so that software
tools can unambiguously detect and correctly process both WARC and ARC records; given the large
amount of existing archival data in the previous ARC format, it is important that access and use of this
legacy not be interrupted when transitioning to the WARC format.

vi © ISO 2017 - All rights reserved
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1

Scope

This document specifies the WARC file format:

2
The

constitutes requirements of this document. For dated references, only the edition cited

und

RFC1035Y Mockapetris, P. Domain names — Implementation and specification, STD 13, Nove

RFC2045% Freed, N. and Berenstein, N. Multipurpose Internet Mail Extensions (MIME) Part
of Infernet Message Bpdies, November 1996

RFC245403) Eastlake,D. Detached Domain Name System (DNS) Information, March 1999
RFC2616% Fielding, R., Gettys, J., Mogul, J., Frystyk, H., Masinter, L., Leach, P. and Ber

Hyp

RFC3629°) Yergeau, F. UTF-8, a transformation format of ISO 10646. STD 63, November 2003

to store both the payload content and control information from mainstream Internet application

layer protocols, such as the HT'TF, DNS, and FTP;

flo store arbitrary metadata linked to other stored data (e.g. subject classifier, discover
eéncoding);

tlo support data compression and maintain data record integrity;

information;
flo store the results of data transformations linked to other stored data;

flo store a duplicate detection event linked to other stored-data (to reduce storage in the
identical or substantially similar resources);

tlo be extended without disruption to existing functionality;

o support handling of overly long records by truncation or segmentation, where desir¢

Normative references

following documents are referred:té in the text in such a way that some or all of t

dted references, the latest edition of the referenced document (including any amendme

drtextIransfer Protocol — HTTP/1.1. June 1999 (TXT, PS, PDF, HTML, XML)

bd language,

fo store all control information from the harvesting protocol (e.g. request headers), notjyist response

presence of

heir content
applies. For
hts) applies.

mber 1987

One: Format

ners-Lee, T.

RF(C39860) Berners-Lee, T., Fielding, R., Masinter, L. Uniform Resource Identifier (URI): Generic Syntax.
STD 66, January 2005 (TXT, HTML, XML)

1)
2)
3)
4)
5)
6)

Available at: https://www.ietf.org/rfc/rfc1035.txt.

Available at: https: //www.ietf.org/rfc/rfc2045.txt.

Available at: https://tools.ietf.org/html/rfc2540.

Available at: https: //www.ietf.org/rfc/rfc2616.txt.

Available at: https://tools.ietf.org/html/rfc3629.

Available at: https://www.ietf.org/rfc/rfc3986.txt.

© IS0 2017 - All rights reserved
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RFC40277) Josefsson, S. Domain Name System Media Types, April 2005

RF(C42918) Hinden, R. and Deering, S. IP Version 6 Addressing Architecture, February 2006

RF(C53229 Resnick, P. (ed.) Internet Message Format, October 2008

3 Terms

3.1

, definitions and abbreviated terms

Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC
[SO Onl

IEC Eleq

3.1.1
WARC reco
basic consti

3.1.2

WARC reco
part (zero o
WARC recor

3.1.3
WARC reco
data object

3.1.4

WARCreco
beginning o
with a given

maintain terminological databases for use in standardization at the following address

ne browsing platform: available at http://www.iso.org/obp

tropedia: available at http://www.electropedia.org/

rd
fuent of a WARC file, consisting of a sequence of WARC records

I'd content block
' more octets) of a WARC record that follows the headér and that forms the main bodj
d

d payload
referred to, or contained by a WARC recordas’a meaningful subset of the content blocK

'd header

version number, followed by lines of named fields up to a blank line

y of a

f a WARC record, consisting of one first line declaring the record to be in the WARC format

3.1.5

WARC named fields

set of elements consisting of a name, a colon, and a value, with long values continued on indented ljnes
3.1.6

WARC logidgal record

<segmentatjon> recordcomposed of multiple segments, each represented by a WARC record
3.2 Abbre¢viated-terms

ABNF atgmented-BackusNaurform

ARC archive

CRLF carriage return line feed

DNS domain name system

FTP file transfer protocol

7) Available at: https://tools.ietf.org/html/rfc4027.
8) Available at: https://tools.ietf.org/html/rfc4291.
9) Available at: https://tools.ietf.org/html/rfc5322.

2 © IS0 2017 - All rights reserved
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HTTP hypertext transport protocol

[ANA Internet Assigned Numbers Authority

[ESG Internet Engineering Steering Group

RFC request for comments

UR (I/L/N) uniform resource (identifier/locator/name)
WARC web archive

ile and record model

A WARC format file is the simple concatenation of one or more WARC records. Thefirst re
describes the records to follow. In general, record content is either the direct'result o
atterhpt (web pages, inline images, URL redirection information, DNS hostmame lookup re
along files, etc.) or is synthesized material (e.g. metadata, transformed content) that provide
inforymation about archived content.

A WARC record shall consist of a record header followed by a record content block and twj
The WARC record header shall consist of one first line declaringthe record to be in the W
with|a given version number, then a variable number of line*ofiented named fields tern
blank line. The WARC record header format shall follow the\general rules of HTTP/1.1 [RI
[RFA5322] headers with one major exception: it shall ‘also allow UTF-8 characters, as

0:2017(E)

cord usually
F a retrieval
sults, stand-
s additional

0 new lines.
'ARC format
linated by a
FC2616] and
specified in

augmented
oid the risk
on here has
tibyte UTF-

ile itself.

llowed by a
be preceded
ields can be

of confusion, where any WARC rule has thesame name as an [RFC2616] rule, the definit
been| made the same, except in the caseof‘the CHAR rule, which in WARC includes mu
8 chgracters.)
warctiile = l*warc-record
warctrecord = header CRLF

block CRLF CRLF
headgr = version wdrg-fields
versfon = "WARC/1¢N'.CRLF
warctfields = *named=iteld CRLF
block = *OCTER
The tecord versionshall appear first in every record and hence shall also begin the WARC f]
The WARC record relies heavily on named fields. Each named field consists of a name fa
colon (“”) and/the field value. Field names are not case-sensitive. The field value may |
by apy ameunt of linear white space (LWS), though a single space is preferred. Header f

extellxded over multiple lines by preceding each extra line with at least one space or tab cha|

racten

Named fields may appear in any order and field values may contain any UTF-8 character. B

oth defined-

fields and extension-fields follow the generic named-field format. Extension-fields may be used in

extensions of the core format.
field-name ":"
token

* (field-content | LWS)

named-field
field-name
field-value

]

[ field-value

further qualified
; by field

; definitions

<the OCTETs making up the field-value

and consisting of either *TEXT or combinations

of token, separators, and quoted-string>

’

field-content

OCTET = <any 8-bit sequence of data>

token = 1*<any US-ASCII character>
except CTLs or separators>

Separators P " (" ‘ ") " ‘ "<" ‘ ">" ‘ "@"

© IS0 2017 - All rights reserved
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TEXT

CHAR
DIGIT
CTL

CR
LF
SP
HT
CRLF

:2017(E)

T I L IR
(A T T
o™ "y | SP | HT

= <any OCTET except CTLs,

but including LWS>

= <UTF-8 characters; RFC 3629>

= <any US-ASCII digit "O".."9">

= <any US-ASCII control charact

(octets 0 - 31) and DEL (127)
= <ASCII CR, carriage return> ;
= <ASCII LF, linefeed> ;
= <ASCII SP, space> ;
= <ASCII HT, horizontal-tab> ;

= oD T

<">

w_mn

;7 (0-191, 194-244)

er
>
(13)
(10)
(32)
(9)

LWS

quoted-str]
gdtext
quoted-paif
uri

Although U1
when writin

NOTE In|
been changed

The rest of
record type

defined-fiel(

= [CRLF] 1*(SP | HT) ;

ng = (<"> *(gdtext | quoted-pair)
= <any TEXT except <">>
= "\" CHAR ;

= <'URI' per RFC3986>

semantics same as
single SP
<" )

single-character quoting

'F-8 characters are allowed, the ‘encoded-word’ mechanism of [RFC2047 }-may also befused

g WARC fields and shall also be understood by WARC reading software.

WARC 1.0 standard (ISO 28500:2009), uri was defined as “<” <'URI' pér RFC3986> “>”. This rule has

| to meet requests from implementers.

the WARC record grammar concerns de

creation time, content length, and content type.

= WARC-Type
| WARC-Record-ID
| WARC-Date
| Content-Length
| Content-Type
| WARC-Concurrent-To
| WARC-Block-Digest
| WARC-Payload-Digest
| WARC-IP-Address
| WARC-Refers-To
| WARC-Refers-To-Target=URI
| WARC-Refers-To-Dafe
| WARC-Target-URL
| WARC-Truncated
| WARC-Warcinfio3ID
| WARC-Filename ;
| WARC-Prafile ;
| WARC-Identified-Payload-Type
| WARC£Segment-Origin-ID ;
| WARC~Segment-Number
| WARC-Segment-Total-Length ;

Every WAR

fined-field parameters such as record identifier,

warcinfo only
revisit only

continuation only

continuation only

[ record shall have a type, reported in the WARC-Type field. Eight WARC record types are
defined in tll)is document as follows:

— ‘warcinfo;

— ‘response’;

— ‘resource’;

— ‘request’;

— ‘metadata’;

— ‘revisit’;

— ‘conversion’;

— ‘continuation’.

© ISO 2017 - All rights reserved
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The relevant fields for each record type are described in detail in Clause 6. Each field’s meaning and
legal value format are described in Clause 5.

The record block shall contain octet content, interpreted based on the record type and other header
values. All records shall include a Content-Length field to specify the length of the block.

Some record types (and possibly future record types) also define a payload, such as a meaningful subset
of the block or content from a predecessor record. Some headers pertain to the payload of a record
rather than the block directly.

For example, in a ‘response’ record with a content block consisting of HTTP headers and a data

Obje [ ) [ ) (s ) (3 )
and

ontinuation’ records may have a payload. All ‘warcinfo’ and ‘metadata’ records sha
ad.

ent matching the warc-file rule shall have the MIME content-type “applicatignywarc”,

Clause 8.

Cont
contg

New
is st
exist]
infon

bnt matching only the warc-fields rule is useful as a simple descriptive format, an
ent-type “application/warc-fields”, as specified in Clause 8.

named fields and new records types may be defined in extensions of the core format
ongly recommended to discuss any addition to verify that a‘suitable field or type doeg
to avoid collision. Discussion should notably be held within' the IIPC. See Reference [
mation.

‘conversion’
I not have a

as specified

1 has MIME

However, it
not already
[1] for more

5 Named fields

5.1 | General

Namgd fields within a WARC record provide information about the current record. WARC|both reuses
apprppriate headers from other standards and defines new headers, all beginning “WARC-[, for WARC-
specjfic purposes.

WARC named fields of the same:type shall not be repeated in the same WARC record (fof example, a
WAR[C record shall not have-several WARC-Date or several WARC-Target-URI), except a$ noted (e.g.

WAR(C-Concurrent-To).

Because new fields may be defined in extensions to the core WARC format, WARC processing software

shall

5.2

A W/
of int

ignore fields with’unrecognized names.

WARC-Réecord-ID (mandatory)

ARC-Record-ID is an identifier assigned to the current record that is globally unique fi

ended use. No identifier scheme is mandated by this specification, but each WARC-Req

br its period
ord-ID shall

be a

1111 pa . | ] 3ol + A | Ead | et | i) i laialait £
Cedl UNI dllu Litdlly IHIUILdlt 4 UULUIHITIIITU dlIU TTEISTITITU SUIITIIT TU WITITITIU CUITTU

ms (e.g. via

a URI scheme prefix such as “http:” or “urn:”). Care should be taken to ensure that this value is written

with

WARC-

no internal white space.

Record-ID = "WARC-Record-ID"™ ":" "<" uri ">"

All records shall have a WARC-Record-ID field.

5.3

Content-Length (mandatory)

The Content-Length is the number of octets in the block, similar to [RFC2616]. If no block is present, a
value of “0” (zero) shall be used.

Content-Length

= "Content-Length" ":" 1*DIGIT

All records shall have a Content-Length field.

© ISO

2017 - All rights reserved
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5.4 WARC-Date (mandatory)

The WARC-Date is a UTC timestamp as described in ISO 8601[1], for example YYYY-MM-DDThh:mm:
ssZ. The timestamp shall represent the instant that data capture for record creation began. Multiple
records written as part of a single capture event (see 5.7) shall use the same WARC-Date, even though
the times of their writing will not be exactly synchronized.

WARC-Date may be specified at any of the levels of granularity described in[1l. I[f WARC-Date includes
a decimal fraction of a second, the decimal fraction of a second shall have a minimum of 1 digit and a
maximum of 9 digits. WARC-Date should be specified with as much precision as is accurately known.
This document recommends no particular algorithm for access software to choose a record by date
when an exgetTmatciris ot avaitabte:

WARC-Date "WARC-Date" ":" iso08601
1is0860] <a UTC timestamp formatted according to [1]>

All records shall have a WARC-Date field.

See Annex A for examples on usage of WARC-Date fields.

5.5 WARC-Type (mandatory)

WARC-Typelis the type of WARC record. Record types defined in this documeént are
— ‘warcinfo’,
— ‘responge’,
— ‘resourge’,
— ‘request’,
— ‘metadqta’,
— ‘revisit’
— ‘conversion’, and
— ‘continyation’.

Other typeq of WARC records may be defined in extensions of the core format. Types are further
described irf Clause 6.

A WARC filg needs not te'contain any particular record types, though starting all WARC files wfith a
‘warcinfo’ r¢cord is recethmended.

WARC-Type = "WARC¥Type" ":" record-type

record-typg = 'Warcinfo" | "response" | "resource"
[N request" | "metadata" | "revisit"
[J"conversion" | "continuation"

All records shall have a WARC-Type field.
WARC processing software shall ignore records of unrecognized type.

See Annex A for examples on usage of WARC-Type fields.

5.6 Content-Type

The Content-Type field is the MIME type (as defined in [RFC2045]) of information contained
in the record’s block. For example, in HTTP request and response records, this would be
‘application/http’ as specified in 19.1 of [RFC2616] (or ‘application/http; msgtype=request’ and
‘application/http; msgtype = response’ respectively). In particular, the content-type is not the value of
the HTTP Content-Type header in a HTTP response but a MIME type to describe the full archived HTTP
message (hence ‘application/http’ if the block contains request or response headers).

6 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=5a5da3477fd689d2acb65380571c18e2

ISO 28500:2017(E)

Content-Type = "Content-Type" ":" media-type
media-type = type "/" subtype *(";" parameter)
type = token

subtype = token

parameter = attribute "=" value

attribute = token

value = token | quoted-string

All records with a non-empty block (non-zero Content-Length), except ‘continuation’ records, should
have a Content-Type field. Only if the media type is not given by a Content-Type field, a reader may
attempt to guess the media type via inspection of its content and/or the name extension(s) of the URI
used to identify the resource. If the media type remains unknown, the reader should treat it as type
“application/octet-stream”.

5.7 | WARC-Concurrent-To

The WARC-Concurrent-To field (or fields) contains the WARC-Record-ID of any recards’creatied as part of
the spme capture event as the current record. A capture event comprises the information ayitomatically
gathered by a retrieval against a single WARC-Target-URI; for example, it.may be represented by a
‘resplonse’ or ‘revisit’ record plus its associated ‘request’ record.

WARCtConcurrent-To = "WARC-Concurrent-To" ":" "<" uri ">"
This|field may be used to associate records of types ‘request’, ‘response’, ‘resource’, ‘mgtadata’, and
‘revipit’ with one another when they arise from a single captufe event. (When so used,|any WARC-
Condurrent-To association shall be considered bidirectional éven if the header only appgars on one
record.) The WARC-Concurrent-To field shall not be used in_‘Warcinfo’, ‘conversion’, and ‘continuation’
records.

As ap exception to the general rule, several WARC;Concurrent-To fields may be repeated within the
same¢ WARC record.

See Annex A for examples on usage of WARC-Cencurrent-To fields.

5.8 | WARC-Block-Digest

The WARC-Block-Digest is an optional'parameter indicating the algorithm name and calculgted value of
a digest applied to the full block.of'the record.

WARCtBlock-Digest = "WARG-BIock-Digest" ":" labelled-digest
labelled-digest = algorithm ":" digest-value

algokithm = token

digept-value =~ token

An example is a SHA=I-1abelled Base32 ([RFC4648]) value:

WARCFBlock-Didgest: shal:AB2CD3EF4GH5IJ6KL7MNS8OPQ
No particularalgorithm is recommended.

Any frecard may have a WARC-Block-Digest field.

5.9 WARC-Payload-Digest

A WARC-Payload-Digest is an optional parameter indicating the algorithm name and calculated value
of a digest applied to the payload referred to or contained by the record, which is not necessarily
equivalent to the record block.

WARC-Payload-Digest = "WARC-Payload-Digest" ":" labelled-digest
An example is a SHA-1 labelled Base32 ([RFC4648]) value:

WARC-Payload-Digest: shal:3EF4GH5IJ6KL7MN8OPQAB2CD
No particular algorithm is recommended.

The payload of an application/http block is its ‘entity-body’ (specified in [RFC2616]). In contrast to
WARC-Block-Digest, the WARC-Payload-Digest field may also be used for data not actually present in the
current record block, for example when a block is left off in accordance with a ‘revisit’ profile (see 6.7),
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or when a record is segmented (the WARC-Payload-Digest recorded in the segments of a segmented
record shall be the digest of the payload of the logical record).

The WARC-Payload-Digest field may be used on WARC records with a well-defined payload and shall
not be used on records without a well-defined payload.

5.10 WARC-IP-Address

The WARC-IP-Address is the numeric Internet address contacted to retrieve any included content.
An IPv4 address shall be written as a “dotted quad”; an IPv6 address shall be written as specified in
[RFC4291]. For a HTTP retrieval, this will be the IP address used at retrieval time corresponding to the
hostname i1} the record’s target-URI.

WARC-IP-Address "WARC-IP-Address" ":" (ipv4 | ipv6)
ipv4 <"dotted quad">

ipv6 <per section 2.2 of RFC4291>

The WARC-]P-Address field may be used on ‘response’, ‘resource’, ‘request’, ‘metadata’, and ‘reyisit’

records, but{shall not be used on ‘warcinfo’, ‘conversion’ or ‘continuation’ records.

5.11 WARC-Refers-To

The WARC-Refers-To field contains the WARC-Record-ID of a single record for which the present rgcord
holds additipnal content.

WARC-Referg-To = "WARC-Refers-To" ":" "<" uri ">"
The WARC-Refers-To field may be used to associate a ‘metadata®record to another record it desctibes.
The WARC-Refers-To field may also be used to associate a re¢ord of type ‘revisit’ or ‘conversion’|with
the preceding record which helped determine the present record content. The WARC-Refers-To|field

The WARC-Refers-To-Target-URI field contains the WARC-Target-URI of a record for which the present
record is copsidered a revisit of.

WARC-Referg-To-Target-URI = "WARC-Refers-To-Target-URI" ":" uri
The WARC-Refers-To-Target-UR] field may be used to associate a record of type ‘revisit’ with an¢ther
record which contains the resoutrce which has not been archived.

The WARC-Refers-To-Target“URI field may be used in ‘revisit’ records and shall not be used in ‘wardinfo’,
‘response’, ‘netadata’.eonversion’, ‘resource’, ‘request’, and ‘continuation’ records.

5.13 WARC-Refers-To-Date

The WARC-Refe
considered a revisit of.

WARC-Refers-To-Date = "WARC-Refers-To-Date" ":" iso8601
is08601 = <a UTC timestamp formatted according to [1]>

The WARC-Refers-To-Date field may be used to associate a record of type ‘revisit’ with another record
which contains the resource which has not been archived.

The WARC-Refers-To-Date field may be used in ‘revisit’ records and shall not be used in ‘warcinfo’,
‘response’, ‘metadata’, ‘conversion’, ‘resource’, ‘request’, and ‘continuation’ records.
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5.14 WARC-Target-URI

The WARC-Target-URI is the original URI whose capture gave rise to the information content in this
record. In the context of web harvesting, this is the URI that was the target of a crawler’s retrieval
request. For a ‘revisit’ record, it is the URI that was the target of a retrieval request. Indirectly, such as
for a ‘metadata’, or ‘conversion’ record, it is a copy of the WARC-Target-URI appearing in the original
record to which the newer record pertains. The URI in this value shall be written as specified in
[RFC3986].

WARC-Target-URI = "WARC-Target-URI" ":" uri
All ‘response’, ‘resource’, ‘request’, ‘revisit’, ‘conversion’ and ‘continuation’ records shall have a WARC-
TargestRHield—-A"metadatarecordmaytave s WARCFarset URHeld—A—wareintereeqrd shall not

have|a WARC-Target-URI field.

5.15 WARC-Truncated

For practical reasons, writers of the WARC format may place limits on the ¢ime or storage allocated
to archiving a single resource. As a result, only a truncated portion of theleriginal resoyirce may be
availpble for saving into a WARC record.

Any record may indicate that truncation of its content block has occurred and give the rgason with a
WAR[C-Truncated field.

WARCFTruncated = "WARC-Truncated" ":" reason-token
reaspn-token = "length" ; exceeds configired max
; length
| "time" ; exceeds cegnfigured max time
| "disconnect" ; network Ndisconnect
4

| "unspecified" other/unknown reason
Othefr reasons may be defined in extensions of the,core format.

For ¢xample, if the capture of what appeared to be a multi-gigabyte resource was cut ghort after a
trangfer time limit was reached, the partidlresource could be saved to a WARC record with this field.

The WARC-Truncated field may be used on any WARC record. The WARC Content-Length fi¢ld shall still
repolt the actual truncated size of the record block.

5.1 WARC-Warcinfo-ID

Whepn present, the WARC-Warcinfo-ID indicates the WARC-Record-ID of the associated ‘warcinfo’
record for this record) Typically, the WARC-Warcinfo-ID parameter is used when the context of the
applicable ‘warcipfoltrecord is unavailable, such as after distributing single records into separate WARC
files.{WARC writing applications (such as web crawlers) may choose to always record this garameter.

WARCtWarcimfo-ID = "WARC-Warcinfo-ID" ":" "<" uri ">"
The WARC:Warcinfo-ID field value overrides any association with a previously occurring (ip the WARC)
‘wartififo" record, thus providing a way to protect the true association when records afe combined
fromdifferemt WARC fites:

The WARC-Warcinfo-ID field may be used in any record type except ‘warcinfo’.

5.17 WARC-Filename

The WARC-Filename is the filename containing the current ‘warcinfo’ record.

WARC-Filename = "WARC-Filename" ":" (TEXT | quoted-string)
The WARC-Filename field may be used in ‘warcinfo’ type records and shall not be used for other
record types.
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5.18 WARC-Profile

The WARC-Profile is a URI signifying the kind of analysis and handling applied in a ‘revisit’ record.
(Like an XML namespace, the URI may, but needs not, return human-readable or machine-readable
documentation.) If reading software does not recognize the given URI as a supported kind of handling,

it shall not a

WARC-Profile

ttempt to interpret the associated record block.

"WARC-Profile" ":" uri

The section ‘revisit’ defines two initial profile options for the WARC-Profile header for ‘revisit’ records.

The WARC-Profile field is mandatory on ‘revisit’ type records and undefined for other record types.

5.19 WAR(

The WARC-
independen
up from are
often be unfj

WARC-Ident}

The WARC-
and shall no|

5.20 WAR(

The WARC-{
records.

WARC-Segmeqj
In the first §
this parame
mandatory.
increasing

See Clause 7

5.21 WAR(

The WARC-
content blod

WARC-Segmel]
This field is
on record sq

C-Identified-Payload-Type

dentified-Payload-Type is the content-type of the record’s payload as determined h
F check. This string shall not be arrived at by blindly promoting a HTTP Content-Type Y
cord block into the WARC header without direct analysis of the payload, as’such values
eliable.

fied-Payload-Type

"WARC-Identified-Payload-Type" ":"
media-type

dentified-Payload-Type field may be used on WARC records with a well-defined pay}
t be used on records without a well-defined payload.

-Segment-Number

egment-Number reports the current record’s relative ordering in a sequence of segmg

t-Number = "WARC-Segment-Number" ":" (W*DIGIT

egment of any record that is completed-in one or more later ‘continuation’” WARC rec
ter is mandatory. Its value there is_{1% In a ‘continuation’ record, this parameter is
Its value is the sequence numberCof the current segment in the logical whole re
y 1 in each next segment.

on record segmentation for-fixll details on the use of WARC record segmentation.

C-Segment-Origin-iP

begment-Origin-ID)identifies the starting record in a series of segmented records w
ks are reassembled to obtain a logically complete content block.

t-Origins D "WARC-Segment-Origin-ID" ":" "<" uri ">"
mandatery on all ‘continuation’ records, and shall not be used in other records. See Cla

gmentation for full details on the use of WARC record segmentation.

y an
ralue
may

rload

nted

ords,
also
cord,

hose

1se 7

5.22 WAR

all ol L o DR S 4 A |
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In the final record of a segmented series, the WARC-Segment-Total-Length reports the total length of all
segment content blocks when concatenated together.

WARC-Segment-Total-Length = "WARC-Segment-Total-Length" ":"

1*DIGIT

This field is mandatory on the last ‘continuation’ record of a series, and shall not be used elsewhere.

See Clause 7 on record segmentation for full details on the use of WARC record segmentation.
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6 WARCrecord types

6.1

General

The purpose and use of each defined record type is described in 6.2 to 6.9.

Because new record types that extend the WARC format may be defined in future versions of the WARC
standard, WARC processing software shall skip records of unknown type.

6.2

‘warcinfo’

A ‘W
‘war
ofter]

The
contq

folloy
a)

(

q

b)

«

)

d

q

«

f)

g)

It m4

So th
first
into

ircinfo’ record describes the records that follow it, up through end of file, end of input,
cinfo’ record. Typically, this appears once and at the beginning of a WARC file. For-a'wg
contains information about the web crawl which generated the following records:

format of this descriptive record block may vary, though the use of the “application
ent-type is recommended. Allowable fields include, but are not limited>to, all [DCH
ving field definitions. All fields are optional.

pperator’: contact information for the operator who created this WARC resource. A ng
ind email address is recommended.

‘software’: the software and software version used to ereate this WARC resource. H
lheritrix/1.12.0”".

robots” the robots policy followed by the harvester creating this WARC resource

‘tlassic’ indicates the 1994 web robots exclusion:standard rules are being obeyed.

hostname’: the hostname of the machine.that created this WARC resource, such as

archive.org”.

ip”: the IP address of the machine thatcreated this WARC resource, such as “123.2.3.4”

http-header-user-agent”: the HTTP ‘user-agent’ header usually sent by the harveste
bach request. Note that if ‘request’ records are used to save verbatim requests, this in
edundant. (If a ‘request’ orimetadata’ record reports a different ‘user-agent’ for a speq
he more specific infornmration should be considered more reliable.)

http-header-fromy’;the HTTP ‘from’ header usually sent by the harvester along with e
The same considerations as for ‘user-agent’ apply.)

y also contain-téchnical information such as base encoding of the digests used in namg

at multiple record excerpts from inside WARC files are also valid WARC files, it is opti
record-of a legal WARC be a ‘warcinfo’ description. Also, to allow the concatenation o
h larger valid WARC file, it is allowable for ‘warcinfo’ records to appear anywhere in a |

br until next
b archive, it

warc-fields”
1] plus the

me Oor name

or example,

The string

‘crawling17.

I along with
formation is
ific request,

ach request.

bd fields.

nal that the
f WARC files
IWARC file.

See B.1 for an example of a ‘warcinfo’ record.

6.3

‘response’

6.3.1 General

A ‘response’ record should contain a complete scheme-specific response, including network protocol
information, where possible. The exact contents of a ‘response’ record are determined not just by the
record type but also by the URI scheme of the record’s target-UR], as described in 6.3.2 to 6.3.3.

See B.2 for an example of a ‘response’ record.
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6.3.2 ‘http’ and ‘https’ schemes

For a target-URI of the ‘http’ or ‘https’ schemes, a ‘response’ record block should contain the full HTTP
response received over the network, including headers, i.e. it contains the ‘response’ message defined
by section 6 of HTTP/1.1 (|[RFC2616]), or by any previous or subsequent version of HTTP compatible
with section 6 of HTTP/1.1 ([RFC2616]).

The WARC record’s Content-Type field should contain the value defined by HTTP/1.1,
“application/http;msgtype=response”. When software bugs, network issues, or implementation limits
cause response-like material to be collected that is not perfectly compliant with HTTP specifications,
WARC writing software may record the problematic content using its best effort determination of the

interesting
URI nor the
is alegal HT

A WARC-IP-
material wa

When a ‘res

A WARC-Co

The payload
body’ (as sy
entity-body,

Conventions
exchanged,

6.3.3 Oth

The content

6.4 ‘reso

6.4.1 Gen

A ‘resource’
directly rety
protocol inf
just by the r¢

For all ‘reso

A ‘resource

matertat-boundartes—Tat s, neithertheuseof the—respomrserecord-withra~http-t
application/http’ content-type serves as an absolute guarantee that the contained mat
TP response.

Address field should be used to record the network IP address from which\the resp
S received.

ponse’ is known to have been truncated, this shall be noted using the/WARC-Truncated

ecified in ([RFC2616]). If a truncated ‘response’ recerd*block contains less than th
the payload is considered truncated at the same position.

for recording information about the ‘https’ seciire socket transaction, such as certifi
consulted, or verified, are not in the scope of this document.

er URI schemes

5 of the ‘response’ record for other WRI schemes are not specified in this document.
irce’

eral

record contains asrésource, without full protocol response information. For example,
ieved from a locally accessible repository or the result of a networked retrieval wher
brmation hag’been discarded. The exact contents of a ‘resource’ record are determine
ecord type but also by the URI scheme of the record’s target-UR], as described in 6.4.2 to |

irce’ récords, the payload is defined as the record block.

fegord, with a synthesized target-URI, may also be used to archive other artefactg

rget-
erial

onse

field.

hcurrent-To field (or fields) may be used to associate the ‘response’to a matching ‘request’
record or concurrently-created ‘metadata’ record.

of a ‘response’ record with a target-URI of scheme ‘http~0r‘https’ is defined as its ‘entity-

b full

cates

a file
e the
d not

of a

harvesting process inside WARC Tiles.

See B.3 for an example of a ‘resource’ record.

6.4.2

‘http’ and ‘https’ schemes

For a target-URI of the ‘http’ or ‘https’ schemes, a ‘resource’ record block shall contain the returned
‘entity-body’ (as specified in [RFC2616]), possibly truncated.

6.4.3

lftpl

scheme

For a target-URI of the ‘ftp’ scheme, a ‘resource’ record block shall contain the complete file returned by
an FTP operation, possibly truncated.
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‘dns’ scheme

For a target-URI of the ‘dns’ scheme ([RFC4501]), a ‘resource’ record shall contain material of content-
type ‘text/dns’ (registered by [RFC4027] and defined by [RFC2540] and [RFC1035]) representing the
results of a single DNS lookup as described by the target-URI.

6.4.5 Other URI schemes

The contents of the ‘resource’ record for other URI schemes are not specified in this document.

6.5 _‘request’

6.5.1 General

A ‘reuest’ record holds the details of a complete scheme-specific request, including netwprk protocol
inforjmation, where possible. The exact contents of a ‘request’ record are defeépmined not just by the
record type but also by the URI scheme of the record’s target-URI, as described below (from 6.5.2 to 6.5.3).
See B.4 for an example of a ‘request’ record.

6.5.1 ‘http’ and ‘https’ schemes

For g target-URI of the ‘http’ or ‘https’ schemes, a ‘request’ fecord block should contain the full HTTP
requpst sent over the network, including headers. That is, it.contains the ‘request’ messagg defined by
sectipn 5 of HTTP/1.1 [RFC2616], or by any previous or subsequent version of HTTP compatible with
sectipn 5 of HTTP/1.1 [RFC2616].

The | WARC record’s Content-Type field sheuld contain the value defined by| HTTP/1.1,
“application/http;msgtype=request”.

A WARC-IP-Address field should be used to record the network IP address to which the request material
was flirected.

A WARC-Concurrent-To field (or fields) may be used to associate the ‘request’ to a matchirlg ‘response’
record or concurrently-created-‘metadata’ record.

The payload of a ‘request’ record with a target-URI of scheme ‘http’ or ‘https’ is defined as its ‘entity-
body (as specified in [RE€2616]). If a truncated ‘request’ record block contains less than the full entity-
body, the payload is censidered truncated at the same position.

Conventions for r€cording information about the ‘https’ secure socket transaction, such aq certificates
exchanged, consulted, or verified, are not in the scope of this document.

6.5.3 Other URI schemes

Thisldacument does not Qppr‘ify the contents of the 'rpqnpcf' record for other URI schemes

6.6 ‘metadata’

A ‘metadata’ record contains content created in order to further describe, explain, or accompany a
harvested resource, in ways not covered by other record types. A ‘metadata’ record will almost always
refer to another record of another type, with that other record holding original harvested or transformed
content. (However, it is allowable for a ‘metadata’ record to refer to any record type, including other
‘metadata’ records.) Any number of metadata records may reference another specific record.

The format of the metadata record block may vary. The “application/warc-fields” format may be used.
Allowable fields include all [DCMI] plus the following field definitions. All fields are optional.

— ‘via: the referring URI from which the archived URI was discovered.
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— ‘hopsFromSeed: a symbolic string describing the type of each hop from a starting ‘seed’ URI to the
current URL

— ‘fetchTimeMs”: time in milliseconds that it took to collect the archived URI, starting from the
initiation of network traffic.

A ‘metadata’ record may be associated with other records derived from the same capture event using
the WARC-Concurrent-To header. A ‘metadata’ record may be associated to another record which it
describes, using the WARC-Refers-To header.

See B.5 for an example of a ‘metadata’ record.

6.7 ‘revisgit’
6.7.1 Genleral

A ‘revisit’ rpcord describes the revisitation of content already archived, and might-include only an
abbreviated| content body which has to be interpreted relative to a previous record. Most typicdlly, a
‘revisit’ record is used instead of a ‘response’ or ‘resource’ record to indicate-that the content visited
was either a complete or substantial duplicate of material previously archived:

Using a ‘revisit’ record instead of another type is optional, for when benefits of reduced storage size or
improved cijoss-referencing of material are desired.

A ‘revisit’ rgcord shall contain a WARC-Profile field which determines the interpretation of the redord’s
fields and record block. Two initial values and their interpretation are described in the following
subclauses. [A reader which does not recognize the profilé \URI shall not attempt to interpref the
enclosing relcord or associated content body.

The purpos¢ of this record type is to reduce storage redundancy when repeatedly retrieving identical
or little-changed content, while still recording that.a revisit occurred, plus details about the current
state of the Visited content relative to the archived-version.

See B.6 for gn example of a ‘revisit’ record.

6.7.2 Profile: Identical Payload Digest

This ‘revisit’ profile may be uséd) whenever a subsequent consideration of a URI provides payload
content which a strong digestfunction, such as SHA-1, indicates is identical to a previously archived
version. It i not necessary,that the URI of the original capture and the revisit be identical.

To indicate this profilesuse the URI:

http://netpieserveserg/warc/1.1/revisit/identical-payload-digest

To report th

e-payload digest used for comparison, a ‘revisit’ record using this profile shall incl
WARC-Payld toestfHeld sadth o he-disestth e

a a a A ad aon - avaVa
C—vv v oo o cl ol Vv o ol veye o Doy oot

A ‘revisit’ record using this profile may have no record block, in which case a Content-Length of zero
shall be written. If a record block is present, it shall be interpreted the same as a ‘response’ record
type for the same URI, but truncated to avoid storing the duplicate content. A WARC-Truncated header
with reason ‘length’ shall be used for any identical-digest truncation. It is recommended that server
response headers be preserved in the revisit record in this manner.

For records using this profile, the payload is defined as the original payload content whose digest value
was unchanged.

Using a WARC-Refers-To header to identify a specific prior record from which the matching content can
be retrieved is recommended, to minimize the risk of misinterpreting the ‘revisit’ record. The following
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two optional fields can also be used to associate the revisit record with the original record. Their use is
recommended.

WARC-Refers-To-Target-URI. Its value should be equal to the WARC-Target-URI in the WARC record
that the current record is considered a duplicate of.

WARC-Refers-To-Date. Its value should be equal to the WARC-Date in the WARC record that the
current record is considered a duplicate of.

6.7.3 Profile: Server Not Modified

11D 4o
U NI CIICUUILILTL S

This
from|
resp

An assertion
t Modified”

I UVibit‘ lJl Ufi}c llldy ‘UU UDCC‘[ VV}lCllCVﬁl d aub)cqucut LUllbiC‘lﬁl dtiUll de
the providing server that the content has not changed, such as a HTTP “304. N¢
bnse.

To indicate this profile, use the URI:

httpi//netpreserve.org/warc/1.1/revisit/server-not-modified

A ‘re
shall
type

visit’ record using this profile may have no content body, in which-tase a Content-Le
be written. If a content body is present, it should be interpreted‘the same as a ‘resp
for the same URI, truncated if desired.

hgth of zero
bnse’ record

For 1 hich a ‘Last-

Mod

ecords using this profile, the payload is defined as the original payload content from wj
fied’ and/or ‘ETag’ value was taken.

Usin
can be retrieved is recommended, to minimize the risk of misinterpreting the ‘revisit’ re
Refers-To-Date may be optionally used to help reselve the original capture. Its value shot
WARC-Date in the WARC record that thelcurrent record is considered a duplicate
recommended.

b a WARC-Refers-To header to identify a specific priotr record from which the unmodified content
ord. WARC-
hld be equal
of. Its use is

6.7. Other profiles

Other documents may define additional profiles to accomplish other goals, such as re
apparent magnitude of differenge'from the previous visit, or to encode the visited conter
(where “diff” is the file comparison utility that outputs the differences between two files) o

cording the
t as a “diff”
Fthe content

prevjously stored.

6.8 | ‘conversion’

A ‘copversion’ record shall contain an alternative version of another record’s content that was created
as the result.@f an archival process. Typically, this is used to hold content transformations that maintain
viabjlity ofcontent after widely available rendering tools for the originally stored formqt disappear.
As ngededs the original content may be migrated (transformed) to a more viable formaf in order to
keep| the information usable with current tools while minimizing loss of information [intellectual
content, look and feel, etc.). Any number of ‘conversion’ records may be created that reference a specific
source record, which may itself contain transformed content. Each transformation should result in a
freestanding, complete record, with no dependency on survival of the original record.

Wherever practical, a ‘conversion’ record should contain a WARC-Refers-To field so as to identify the
prior material converted.

Metadata records may be used to further describe transformation records.
For ‘conversion’ records, the payload is defined as the record block.

See B.7 for an example of a ‘conversion’ record.
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6.9 ‘continuation’

Record blocks from ‘continuation’ records shall be appended to corresponding prior record block(s) (e.g.
from other WARC files) to create the logically complete full-sized original record. That is, ‘continuation’
records are used when a record that would otherwise cause a WARC file size to exceed a desired limit
is broken into segments. A continuation record shall contain the named fields WARC-Segment-Origin-
ID and WARC-Segment-Number, and the last ‘continuation’ record of a series shall contain a WARC-
Segment-Total-Length field. The full details of WARC record segmentation are described in Clause 7.

See B.8 for an example of a ‘continuation’ record.

7 Record segmentation

A record that will not fit into a single WARC file of desired maximum size may be broken intg.a number
of separate fecords, called segments.

The first segment of a segmented series shall carry the original record type (not ‘eontinuation’), and a
WARC-Segment-Number field with a value of “1”.

All subseqdent segments shall have a record type of ‘continuation’, with~ah incremented WARC-
Segment-Number field. They shall also include a WARC-Segment-Origin-ID"field with a value of the
WARC-Recofd-ID of the record containing the first segment of the set.-All segments of a set shall (have
identical tarfget-URI values. Segments may have individual WARC-Bleok-Digest fields.

The last segment shall contain a WARC-Segment-Total-Length field)specifying the total length, in hytes,
of all segmgnt content blocks, if reassembled. The last segment may also contain a WARC-Trun¢ated
field, if appriopriate.

The WARC-Payload-Digest recorded in the first segment of a segmented record is the digest of the
payload of the logical record.

Segments ofher than the first should not contain other optional fields, as segments merely serye to
continue the record data block of the first reeoxd.

To reassemble all segments into the intehded complete logical record, the content blocks of all re¢ords
with the same ‘WARC-Segment-Origin=ID’ value are collected and appended, in ‘WARC-Segtent-
Number’ order, to the origin recotdis content block. The resulting assembled record adopts 3s its
Content-Length the “‘WARC-Segment-Total-Length’ value. It also adopts any ‘WARC-Truncated’ reasjon of
the final segment.

Segmentatign shall not befused if there is another way to store the record within the desired WARL file
target size. Ppecifically;.if.a record could be stored without segmentation by starting a new WARC file,
segmentatidn shall not be used. Further, when segmentation is used, the size of the first segment|shall
be maximizgd. Spécifically, the origin segment shall be placed in a new WARC file, preceded only by a
‘warcinfo’ r¢cord \(if any).

Segmentatiom mmay be apptied to any originmal Tecord type other tham  comtinuation, but its usSe on
‘warcinfo’, ‘request’, ‘metadata’ and ‘revisit’ records is not recommended.

8 WARC file name, size and compression
The MIME type of a WARC file shall be application/warc.

The MIME type of warcinfo records, WARC metadata records, and potentially other records types in
the future, shall be application/warc-fields.

A WARC file shall have a name. See Annex C for recommendations on WARC files names.

[t is recommended to limit the size of a WARC file. See Annex C for a recommended size limit according
to experience.
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WARC files may be compressed. See Annex D for recommendations on WARC file compression.
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Annex A
(informative)

Use cases for writing WARC records

Different use cases are listed in Tables A.1 to A.5, which develop some situations where WARC files
and WARC records may be generated. These use cases correspond to the needs of the web archiving

community.

NOTE In

contained in
harvested wg
contained in

Other use ¢
adopted for

The first column in each table describes the use case and its different stéps. The second column in

table indica
order to cla
WARC-Conc
named field

It has been 4
‘warcinfo’ r{

An arq

Irify the use of these fields: WARC-Type (mandatory field), WARC-Date (mandatory fi

h single WARC file or in a set of WARC files but might be spread out and stored alofig,pieces of
bsites. Thus, to render the archive of a website to users, access software might-have to extrac
WARC records from different WARC files. External indexes might be used for a guicker access.

ses might be conceived by other users to satisfy their own needs. Moreover, solu
each use case are not the only solutions that may be used. These‘are presented as exan]

fes what type of record is generated. Only the most coniplex named fields are specifi

urrent-To (optional field), WARC-Refers-To (optionalifield). The other mandatory or u|
5 are not presented in this document.

ssumed that these WARC records are writtenin an already opened WARC file, contain
pcord.

Table A.1<-Use case one:

chiving crawler fetches http://netpreserve.org/reports/iipc2007conference.pdf
from the World Wide-Web and writes it in a WARC file

a web harvesting context, the files constituting the websites are stored as WARC recordsin V
files. Depending on the web harvesting process configuration, the different pieces of a website might n

\VARC
ot be
other
L files

kions
ples.

each
ed in
ield),
seful

ing a

D

Description of use case
hte: 2007-10-24 at 10:14:22 GMT

Record generated

Arequestis {
http://netpr

WARC record created:
WARC-Type: ‘request’
WARC-Date: 2007-10-24T10:14:227Z

WARC-Concurrent-To: WARC-Record-ID of the folld
ing ‘response’ record

ent by the crawler totheserver hosting

bserve.org/reports/iipc2007conference.pdf

WwW-

Aresponse i

5 recelved by the crawler from the server |WARC record created:

WARC-Type: ‘response’

WARC-Date: 2007-10-24T10:14:227

the harveste
ing from the

Metadata further describing the harvesting process/

WARC record created:
WARC-Type: ‘metadata’
WARC-Date: 2007-10-24T10:14:227Z

d record are added (e.g. information com-
log files)

ous ‘response’ record

WARC-Concurrent-To: WARC-Record-ID of the previ-

tained in a si
record is seg

If the file harvested on the web is too big to be con-

Second WARC record created:
ngle WARC file (e.g. 1,5 GB), the WARC » . L,
mented and a second record is created WARC-Type: ‘continuation

WARC-Date: 2007-10-24T10:14:227
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Table A.2 — Use case two: The XML version of the French Gazette of 2007-11-01 has been
transferred to the National Library of France (via FTP or email) and is written in a WARC file

Description of use case
Date: 2007-11-02 at 15:20:44 GMT

Record generated

The resource is archived

WARC record created:
WARC-Type: ‘resource’
WARC-Date: 2007-11-02T15:20:447Z

Metadata further describing the archiving process/the
archived record are added (r-\ g information aboutthe

WARC record created:

trangfer)

WARC-Type: metadata
WARC-Date: 2007-11-02T15:20:447Z

WARC-Concurrent-To: WARC-Regord<ID ofthe previ-
ous ‘resource’ record

Thble A.3 — Use case three: An archiving crawler fetches http://netpreserve.org/reports/
iipc2007conference.pdf

from the World Wide Web that has not changed since the latest harvest

Description of use case
Date: 2007-11-24 at 18:28:24 GMT

Record generated

A requestis sent by the crawler to the server hosting
httpi//netpreserve.org/reports/iipc2007conference.pdf

WARC record created:
WARC-Type: ‘request’
WARC-Date: 2007-11-24T18:28:24Z

WARC-Concurrent-To: WARC-Record-ID of|the follow-
ing ‘revisit’ record

The grawler detects that the file is the same as previ-
ously archived and that it has not changed. The entire
file is not recorded to avoid duplicates afidweduce stor-
age ledundancy

WARC record created:
WARC-Type: ‘revisit’
WARC-Date: 2007-11-24T18:28:247Z

WARC-Refers-To: WARC-Record-ID of the allready writ-
ten record

WARC-Refers-To-Target-URI: target-URI of|the already
written record

WARC-Refers-To-Date: date of the already
record

ivritten

Table A.4-—="Use case four: After the end of the harvest, Jhove is used to validate the

format of

httpt//netpreserve.org/reports/iipc2007conference.pdf and the validation results are stored in

a WARC file and linked to the corresponding record

Description of use case
Date: 2007-11-01 at 20:54:02 GMT

Record generated

Results of the validation process are added in another
WARC file

WARC record created:
WARC-Type: ‘metadata’
Date: 2007-11-01T20:54:02Z

WARC-Refers-To: WARC-Record-ID of the described
WARC record
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Table A.5 — Use case five: http://netpreserve.org/reports/iipc2007conference.pdf file format
has become obsolete as it cannot be read anymore by the existing rendering tools

Description of use case Record generated
Date: 2020-01-23 at 16:14:32 GMT
A file in the new format is generated WARC record created:

WARC-Type: ‘conversion’
WARC-Date: 2020-01-23T16:14:327Z
WARC-Refers-To: WARC-Record-ID of the WARC record

whacanavlasd hoc bhaoan paigratad
e-payroadaaSBee-HHET

...... paHoa arated
Metadata dgscribing the migration process are added | WARC record created:
(e-g. tool used) WARC-Type: ‘metadata’

WARC-Date: 2020-01-23T16:14:32Z

WARC-Refers-To: WARC-Record-ID.efithe previous|con-
version record

Table A.6|— Different use cases for record timestamps, featuring different levels of precisjon

Description of use case Record generated
A web page has been captured by a WARC 1.1 compli-| WARC record créated:
ant crawler WARC-Date: 2016-01-11T23:24:25.412030Z
A web page hhas been captured by a legacy crawler WARC record created:

WARC:Date: 2016-01-11T23:24:257Z

A video has peen donated by a website owner and con- WARC record created:
verted to thg WARC format WARC-Date: 2016-01
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Examples of WARC records

B.1 Example of ‘warcinfo’ record

ISO 28500:2017(E)

WARCY1.1
WARCIType: warcinfo
WARCtDate: 2016-09-19T17:20:14Z2
WARCtRecord-ID: <urn:uuid:d7aeb5cl0-e6b3-4d27-967d-34780c58ba39>
Contgnt-Type: application/warc-fields
Contegnt-Length: 381
softfare: Heritrix 1.12.0 http://crawler.archive.org
hosthame: crawlingO0l7.archive.org
ip: P07.241.227.234
isPaftOf: testcrawl-20050708
desckiption: testcrawl with WARC output
operptor: IA Admin
httptheader-user-agent:
Mozfilla/5.0 (compatible; heritrix/1.4.0 +http://crawlér.archive.org)
formpt: WARC file version 1.1
confprmsTo:
http://bibnum.bnf.fr/warc/WARC ISO 28500 versighl-1 latestdraft.pdf

B.2 | Example of ‘response’ record

WARCY1.1

WARCType: response

WARCtTarget-URI: http://www.archive ,drg/images/logoc.jpg
WARCtWarcinfo-ID: <urn:uuid:d7ae5c10<e6b3-4d27-967d-34780c58ba39>
WARCFDate: 2016-09-19T17:20:247%2

WARCFBlock-Digest: shal:UZYONR6CCHXETEFVJID2MSS7ZENMWE7KQ2
WARCtPayload-Digest: shal:CCHXETFVJD2MUZY6ND6SS7ZENMWE7KQ2
WARCrIP-Address: 207.241.2383)58

WARCFRecord-ID: <urn:uuid:92283950-ef2f-4d72-b224-£f54c6ec90bb0>
Contgnt-Type: application/http;msgtype=response
WARCtIdentified-PayloddsType: image/Jjpeg

Content-Length: 1902

HTTPY1.1 200 OK

Datef Tue, 19 S€p.2016 17:18:40 GMT

Server: Apachef2t.0.54 (Ubuntu)

LastiModified: )Mon, 16 Jun 2013 22:28:51 GMT

ETagf "3e4§=67e-2ed02ecO"

Accept-Ra¥des: bytes

Contept-hength: 1662

Connection: close

Content-Type: image/jpeg
[image/Jjpeg binary data here]

B.3 Example of ‘resource’ record

WARC/1.1
WARC-Type: resource
WARC-Target-URI: file://var/www/htdoc/images/logoc. jpg
WARC-Date: 2016-09-30T16:40:32Z2
WARC-Record-ID: <urn:uuid:23200706-de3e-3c61-al31-g65d7£fd80ccl>
Content-Type: image/jpeg
WARC-Payload-Digest: shal:DBXHDRBXLF4OMUZ5DN4JJ2KFUAOBGVKS
WARC-Block-Digest: shal:DBXHDRBXLF4OMUZ5DN4JJ2KFUAOB6GVKS
Content-Length: 1662

[image/Jjpeg binary data here]
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