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1 Introduction

JHOVE2 is a framework and application for next-generation format-aware characterization of digital objects.  The function of JHOVE2 is encapsulated in a series of modules that can be configured for use within the framework’s plug-in architecture.  The WARC module provides characterization services for the WARC format.

	Important information for users of the JHOVE2 WARC module
The authoritative specification for WARC [WARC] is unambiguous.

Validation of WARC instances by this module is comprehensive.

Note
A format specification is considered unambiguous if there is broad community consensus regarding the intention of all normative requirements of the format’s authoritative specification; otherwise it is considered ambiguous, and areas of potential ambiguity will be documented below.

Module validation is considered comprehensive if all normative requirements defined by that specification are validated by the module; otherwise it is considered selective, and non-validated features will be documented below.


2 Identification

	Primary format or format family

	Canonical format name:
	warc

	Alias format name(s):
	warc

	Canonical format identifier:
	JHOVE2
	http://jhove2.org/terms/format/warc

	Alias format identifier(s):
	PRONOM
	PUID:  fmt/289

	
	MIME
	application/warc


	JHOVE2 WARC module

	JHOVE2 module name:
	WarcModule

	JHOVE2 module identifier:
	JHOVE2
	http://jhove2.org/terms/reportable/org/jhove2/module/format/warc/WarcModule

	JHOVE2 module class
	org.jhove2.module.format.warc.WarcModule.java

org.jhove2.module.format.warc.WarcModule.class

	JHOVE2 module jar
	


	WARC File or stream Signature

	File format
	Jhove2 Profile
	File Header(s) Signature(s)

	warc
	warc
	WARC/


3 References

For the purposes of the JHOVE2 WARC module the authoritative format specifications are:

[WARC]
ISO 28500:2009
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=44717

Draft version: http://bibnum.bnf.fr/WARC/index.html 


For IIPC members only: http://www.netpreserve.org/forum/viewtopic.php?f=70&t=386 
Other Useful References:

[Heritrix]
Internet Archive’s web crawler
http://crawler.archive.org/
[Include specification of ARC, GZIP module + File identification when they will be available online]
[RFC2616]
Hypertext Transfer Protocol -- HTTP/1.1
http://tools.ietf.org/id/draft-ietf-http-v11-spec-rev-06.txt
[RFC1945]
Hypertext Transfer Protocol -- HTTP/1.0
http://datatracker.ietf.org/doc/rfc1945/?include_text=1
4 Validity

4.4 General

A WARC file consists of one or more WARC records. To be considered a valid WARC file every record in the file must be valid. To adhere to the standard a valid WARC record shall contain all mandatory headers, shall not contain any invalid headers and may or may not contain any recommended and/or optional headers. These requirements are defined in the standard for each type of record.
Please refer to the standard for a complete definition of WARC validity.

4.5 Format versions
JHOVE2 treats the WARC format as a family having several versions.

Current valid versions are 0.17, 0.18 and 1.0. This list may evolve through the ISO periodical revision process (next one will occur in 2012).

A WARC file is still considered valid even if the version differs across the records.

4.6 Validation implemented
In order to ensure the validity of a WARC file the module reads the whole file sequentially from beginning to end looking for records to validate. The module will only report a valid WARC file if this process does not encounter any problems warranting errors or warnings.

Should the module be unable to read the entire file because of a problem (runtime exception), the validity of the WARC file is undetermined until the module is corrected or the WARC file validated by other means. Problems with the underlying file system can result in the reader not being able to validate the whole file.
Errors/warnings are reported on a file or record level. Normally errors/warnings are reported in the offending record. In case there is no current record to attach errors/warnings to, they are reported in the reader.
So if the module is reading a non WARC file it will most likely not report any records, instead errors/warnings will be reported in the reader and the file will be considered invalid. Similarly any garbage after WARC records will not return a record but will still report errors/warnings in the reader and the WARC file will be considered invalid. Any garbage in front of a record will not be reported in the reader but will trigger errors/warnings on the record level since it is in the beginning of the record.

Records with incorrect content-length values will be handled according to the situation. A content-length which is different from the actual payload will result in garbage errors/warnings in the preceding record or the reader. If the length is lesser the next record will be read and returned. On the other hand, if the length is greater, the next record header will not be read and instead result in errors/warnings being reported in the next record found or the reader if no more records are found.
In cases where there is a known payload, like a http response/request, errors/warnings are reported if the expected length of the payload is different from the one stated in the WARC header.
4.6.1 Reported version errors/warnings
No errors are reported in case the version is either “0.17”, “0.18” or “1.0”.
The following situations report errors.

· A version string consisting of integers delimited by a “.” but with more or less than 2 parts will report “Invalid magic version string”. (fx. <x> or <x>.<x>.<x>)
· Any other string will report “Unknown magic version number”.

· Data in front of the version line will be reported "Invalid data before WARC version".

· Empty lines in front of the version line will be reported as "Invalid empty lines before WARC version”
4.6.2 Reported record structure errors/warnings
After closing a record the module will check the payload length and look for 2 trailing newlines.
The following errors can be reported.

· Error “Payload length mismatch”: in case the payload was truncated.

· Error “Invalid expected 2 trailing newlines”: if there are more or less than 2 newlines.
4.6.3 HeaderLine Reader errors/warnings

The (header)line reader used to read WARC and HTTP headers reads and validates lines according to the ISO standard. The ISO standard includes references to several RFCs which the (header)line reader also adheres to. The reader will validate raw, us-ascii, iso8859-1 and utf-8 characters. It will also validate “quoted strings” and “encoded words”.

The following errors/warnings can be returned from the (header)line reader.

· Error “Unexpected EOF”: if a (header)line is not completed by a LF but an EOF.
· Error “Misplaced CR”: if a CR is not preceded by a LF.
· Error “Misssing CR”: if the reader is expecting CRLFs and only encounters a LF.

· Error “Excessive CR”: if the reader is expecting LFs and encounters a CRLF.
· Error “Invalid UTF-8 encoding”: in case an encoded character can not be decoded according to the UTF-8 specification.
· Error “Invalid US-ASCII character”: basically if the character is not 7-bit.

· Error “Invalid control character”: if the character is between 0-31, with some exceptions.
· Error “Invalid separator character”: if a separator character appears where it is not supposed to be, like in the header name.
· Error “Missing quote”: if a quoted string ends without a quotation mark. 
· Error “Missing quoted pair character”: if a quoted string ends with a backslash but with no quoted pair character.
4.6.4 Reported field parsing errors/warnings
While reading the WARC header the following errors/warnings can be reported before the values are validated.

· Warning “Empty header line”: if the header name is empty.

· Warning “Unknown header line”: if there is no colon separator.

· Warning “Invalid header line”: if the there are no new lines or the line in mangled.

· Error: “Duplicate header”: in case the same WARC header occurs more than once, with the exception of the “Warc-Concurrent-To” header.

4.6.5 Reported field format errors/warnings
The following header value formats are validated.

· String
· Integer
· Long
· WARC date
· IP address
· URI
· Content-Type
· WARC Digest

The following errors/warnings can be reported.

· Warning “Empty field”: if a value is empty.

· Error “Invalid numeric format”: if the value is not a valid integer or long.
· Error “Invalid WARC date format”: if the date format does not conform to the standard.

· Error “Invalid IPv4 or IPv6 format”: if the value is not a valid IP.

· Error “Invalid URI format”: if the value is not a valid URI according to the java URI implementation!

· Error “Invalid Content-Type format”: if the value is valid according to rfc2616.

· Error “Invalid WARC digest format”: if the digest format does not conform to the standard.

4.6.6 Reported WARC header errors/warnings

After the WARC header has been read all the fields are validated according to the “Warc-Type”.

The following errors/warnings can be reported.

· Warning “Unknown Warc-Type”: in case of an undefined Warc-Type.

· Warning “Unknown Warc-Profile”: in case of an undefined Warc-Profile.

· Error “Required Warc-Type missing”: mandatory Warc-Type missing.
· Error “Required Warc-Record-Id missing”: mandatory Warc-Record-Id missing

· Error “Required Warc-Date missing”: mandatory Warc-Date missing

· Error “Required Content-Length missing”: mandatory Content-Length missing.

· Warning “Recommended Content-Type missing”: recommended if content-length <> 0.

· Warning “Recommended Content-Type ‘application/warc-fields’”: recommended content-type of a “WarcInfo” record.
· Error “Invalid Warc-Segment-Number”: if the segment number is not 1 and the record is not of the “Continuation” type or if the segment number is 1 and the record is of the “Continuation” type.
Furthermore each record type validates which fields are mandatory and which are not. If case of fields which presence is required or undesired the following errors are reported.

· Error “Required <field> missing”: in case a field is not present which must be.

· Error “Undesired <field> present”: in case a field is not suitable for the record type.

4.6.7 Reported digest errors/warnings
· Error “Unknown block/payload digest encoding scheme”: in case the encoding used in the “Warc-Block/Payload-Digest” cannot be auto-detected.
· Error “Invalid block/payload digest does not match”: in case the computed digest does not match the on in the header.

· Error “Invalid block/payload digest encoding scheme”: in case an unknown encoding scheme was requested and none is present in the WARC header.
5 Reportable properties

5.7 WarcModule properties
The following table lists some of the properties which are reported by the WarcModule.

Each WarcModule present in the output is the result of processing a single WARC file.
	WarcModule

	Property
	WarcRecordNumber

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/module/format/warc/WarcModule/WarcRecordNumber

	 
	Type
	Integer

	 
	Description
	Number of WARC records

	Property
	WarcFileName

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/module/format/warc/WarcModule/WarcFileName

	 
	Type
	String

	 
	Description
	WARC file name

	Property
	WarcFileSize

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/module/format/warc/WarcModule/WarcFileSize

	 
	Type
	Long

	 
	Description
	WARC file size

	Property
	Errors

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/module/format/warc/WarcModule/Errors

	 
	Type
	Map<String,Integer>

	 
	Description
	The number of errors by error type

	Property
	File version

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/module/format/warc/WarcModule/ WarcFileVersion

	 
	Type
	String

	 
	Description
	There is a file version if all records of the same file share the same WARC version.

Otherwise the version is undefined.

	

	Validator (WarcModule)

	Property
	isValid

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/module/format/Validator/isValid

	 
	Type
	Validator$Validity

	 
	Description
	Validation status.

	Property
	Coverage

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/module/format/Validator/Coverage

	 
	Type
	Validator$Coverage

	 
	Description
	Format module validation coverage.

	
	
	


5.8 WarcRecordSource properties

In JHove2 terms each record found inside a WARC file is represented as a WarcRecordSource.

A WarcRecordSource always contains a set of WarcRecordBaseProperties which represents all the common properties irrespective of the record type. In addition to the base properties each WarcRecordSource also include properties which are relative to the record type.

These are defined here as Warc<WarcType>Properties.
	WarcRecordBaseProperties

	Property
	WARC-Date

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRecordBaseProperty/WarcDate

	 
	Type
	String (w3c-iso8601)

	 
	Description
	WARC record archive date

	Property
	WARC-Record-ID

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRecordBaseProperty/WarcRecordID 

	 
	Type
	String

	 
	Description
	ID of the WARC record

	Property
	Content-Type

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRecordBaseProperty/ContentType

	 
	Type
	String

	 
	Description
	WARC record content type (not payload content type)

	Property
	Content-Length

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRecordBaseProperty/ContentLength

	 
	Type
	Long

	 
	Description
	Number of octets in the block

	Property
	WARC-Type

	
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRecordBaseProperty/WarcType 

	
	Type
	String

	
	Description
	Type of the WARC record

	Property
	WARC-Block-Digest

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRecordBaseProperty/WarcBlockDigest 

	 
	Type
	String

	 
	Description
	WARC record block checksum

	Property
	Block-Digest-Algorithm

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRecordBaseProperty/BlockDigestAlgorithm

	 
	Type
	String

	 
	Description
	Digest algorithm for the block

	Property
	Block-Digest-Encoding

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRecordBaseProperty/BlockDigestEncoding 

	 
	Type
	String

	 
	Description
	Digest encoding for the block (for example base 32, base 64…)

	Property
	isBlockDigestValid

	
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRecordBaseProperty/isBlockDigestValid

	
	Type
	Boolean

	
	Description
	If present, indicates whether the block digest was tested successfully or not

	Property
	WARC-Payload-Digest

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRecordBaseProperty/WarcPayloadDigest 

	 
	Type
	String

	 
	Description
	WARC record payload checksum (if any)

	Property
	Payload-Digest-Algorithm

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRecordBaseProperty/PayloadDigestAlgorithm

	 
	Type
	String

	 
	Description
	Digest algorithm for the payload

	Property
	Payload-Digest-Encoding

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRecordBaseProperty/PayloadDigestEncoding 

	 
	Type
	String

	 
	Description
	Digest encoding for the payload (for example base 32, base 64…)

	Property
	isPayloadDigestValid

	
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRecordBaseProperty/isPayloadDigestValid

	
	Type
	Boolean

	
	Description
	If present, indicates whether the payload digest was tested successfully or not

	Property
	WARC-Truncated

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRecordBaseProperty/WarcTruncated 

	 
	Type
	String

	 
	Description
	Reason for the truncation of the WARC record

	Property
	hasPayload

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRecordBaseProperty/hasPayload

	 
	Type
	Boolean

	 
	Description
	Specifies whether the WARC record contains a payload

	Property
	PayloadLength

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRecordBaseProperty/PayloadLength 

	 
	Type
	Long

	 
	Description
	WARC record payload length (if any), in bytes

	Property
	WARC-Identified-Payload-Type

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRecordBaseProperty/WarcIdentifiedPayloadType 

	 
	Type
	String

	 
	Description
	Reliable Content type of the payload of the WARC record (if any)

	Property
	WARC-Segment-Number

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRecordBaseProperty/WarcSegmentNumber 

	 
	Type
	Integer

	 
	Description
	Sequence number of the current segment in the logical whole record

	Property
	isNonCompliant

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRecordBaseProperty/isNonCompliant

	 
	Type
	Boolean

	 
	Description
	WARC record non-valid member status

	Additional properties are available for computed block and payload digests, if configured even when no digest is present in the record to be validated.


	WarcWarcinfoProperties

	Property
	WARC-Filename

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcWarcinfoProperty/WarcFileName

	 
	Type
	String

	 
	Description
	Name of the original WARC file

	

	WarcResponseProperties

	Property
	WARC-Target-URI

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcResponseProperty/WarcTargetUri 

	 
	Type
	String

	 
	Description
	Original URI whose capture gave rise to the information content in the record

	Property
	WARC-Concurrent-To

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcResponseProperty/WarcConcurrentTo

	 
	Type
	String

	 
	Description
	Expresses a relationship between different records
Note that as an exception to the general rule, it is possible to have several WARC-Concurrent-To fields

	Property
	WARC-IP-Address

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcResponseProperty/WarcIPAddress

	 
	Type
	String

	 
	Description
	Numeric Internet address contacted to retrieve any included content

	Property
	IP-Address-Version

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcResponseProperty/IPAddressVersion

	 
	Type
	Integer

	 
	Description
	Version of the IP Address (4 or 6)

	Property
	WARC-Warcinfo-ID

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcResponseProperty/WarcWarcinfoID

	 
	Type
	String

	 
	Description
	Record ID of the associated Warcinfo

	Property
	ProtocolResultCode

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcResponseProperty/ProtocolResultCode

	 
	Type
	Integer

	 
	Description
	Protocol response result code (ex: 200) [RFC1945] and [RFC2616]

	Property
	ProtocolVersion

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcResponseProperty/ProtocolVersion

	 
	Type
	String

	 
	Description
	Protocol version (example: HTTP/1.0) [RFC1945] and [RFC2616]

	Property
	ProtocolContentType

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcResponseProperty/ProtocolContentType

	 
	Type
	String

	 
	Description
	Protocol content type (= payload content type) [RFC1945] and [RFC2616]

	Property
	ServerName

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcResponseProperty/ServerName

	 
	Type
	Integer

	 
	Description
	Name of the server/software that delivered the answer [RFC1945] and [RFC2616]

	

	WarcResourceProperties

	Property
	WARC-Target-URI

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcResourceProperty/WarcTargetUri 

	 
	Type
	String

	 
	Description
	Original URI whose capture gave rise to the information content in the record

	Property
	WARC-Concurrent-To

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcResourceProperty/WarcConcurrentTo

	 
	Type
	String

	 
	Description
	Expresses a relationship between different records

Note that as an exception to the general rule, it is possible to have several WARC-Concurrent-To fields

	Property
	WARC-IP-Address

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcResourceProperty/WarcIPAddress

	 
	Type
	String

	 
	Description
	Numeric Internet address contacted to retrieve any included content

	Property
	IP-Address-Version

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcResourceProperty/IPAddressVersion

	 
	Type
	Integer

	 
	Description
	Version of the IP Address (4 or 6)

	Property
	WARC-Warcinfo-ID

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcResourceProperty/WarcWarcinfoID

	 
	Type
	String

	 
	Description
	Record ID of the associated Warcinfo

	

	WarcRequestProperties

	Property
	WARC-Target-URI

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRequestProperty/WarcTargetUri 

	 
	Type
	String

	 
	Description
	Original URI whose capture gave rise to the information content in the record

	Property
	WARC-Concurrent-To

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRequestProperty/WarcConcurrentTo

	 
	Type
	String

	 
	Description
	Expresses a relationship between different records

Note that as an exception to the general rule, it is possible to have several WARC-Concurrent-To fields

	Property
	WARC-IP-Address

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRequestProperty/WarcIPAddress

	 
	Type
	String

	 
	Description
	Numeric Internet address contacted to retrieve any included content

	Property
	IP-Address-Version

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRequestProperty/IPAddressVersion

	 
	Type
	Integer

	 
	Description
	Version of the IP Address (4 or 6)

	Property
	WARC-Warcinfo-ID

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRequestProperty/WarcWarcinfoID

	 
	Type
	String

	 
	Description
	Record ID of the associated Warcinfo

	Property
	ProtocolVersion

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRequestProperty/ProtocolVersion

	 
	Type
	String

	 
	Description
	Protocol version (example: HTTP/1.0) [RFC1945] and [RFC2616]

	Property
	ProtocolUserAgent

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRequestProperty/ProtocolUserAgent

	 
	Type
	String

	 
	Description
	User Agent expressed in the HTTP request (if any) [RFC1945] and [RFC2616]

	

	WarcMetadataProperties

	Property
	WARC-Target-URI

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcMetadataProperty/WarcTargetUri 

	 
	Type
	String

	 
	Description
	Original URI whose capture gave rise to the information content in the record

	Property
	WARC-Concurrent-To

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcMetadataProperty/WarcConcurrentTo

	 
	Type
	String

	 
	Description
	Expresses a relationship between different records

Note that as an exception to the general rule, it is possible to have several WARC-Concurrent-To fields

	Property
	WARC-Refers-To

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcMetadataProperty/WarcRefersTo

	 
	Type
	String

	 
	Description
	Expresses a relationship between different records

	Property
	WARC-IP-Address

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcMetadataProperty/WarcIPAddress

	 
	Type
	String

	 
	Description
	Numeric Internet address contacted to retrieve any included content

	Property
	IP-Address-Version

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcMetadataProperty/IPAddressVersion

	 
	Type
	Integer

	 
	Description
	Version of the IP Address (4 or 6)

	Property
	WARC-Warcinfo-ID

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcMetadataProperty/WarcWarcinfoID

	 
	Type
	String

	 
	Description
	Record ID of the associated Warcinfo

	
	
	

	WarcRevisitProperties

	Property
	WARC-Target-URI

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRevisitProperty/WarcTargetUri 

	 
	Type
	String

	 
	Description
	Original URI whose capture gave rise to the information content in the record

	Property
	WARC-Profile

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRevisitProperty/WarcProfile 

	 
	Type
	String

	 
	Description
	URI signifying the kind of analysis and handling applied in a revisit record

	Property
	WARC-Refers-To

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRevisitProperty/WarcRefersTo

	 
	Type
	String

	 
	Description
	Expresses a relationship between different records

	Property
	WARC-IP-Address

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRevisitProperty/WarcIPAddress

	 
	Type
	String

	 
	Description
	Numeric Internet address contacted to retrieve any included content

	Property
	IP-Address-Version

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRevisitProperty/IPAddressVersion

	 
	Type
	Integer

	 
	Description
	Version of the IP Address (4 or 6)

	Property
	WARC-Warcinfo-ID

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcRevisitProperty/WarcWarcinfoID

	 
	Type
	String

	 
	Description
	Record ID of the associated Warcinfo

	
	
	

	WarcConversionProperties

	Property
	WARC-Target-URI

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcConversionProperty/WarcTargetUri 

	 
	Type
	String

	 
	Description
	Original URI whose capture gave rise to the information content in the record

	Property
	WARC-Refers-To

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcConversionProperty/WarcRefersTo

	 
	Type
	String

	 
	Description
	Expresses a relationship between different records

	Property
	WARC-Warcinfo-ID

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcConversionProperty/WarcWarcinfoID

	 
	Type
	String

	 
	Description
	Record ID of the associated Warcinfo

	
	
	

	WarcContinuationProperties

	Property
	WARC-Target-URI

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcContinuationProperty/WarcTargetUri 

	 
	Type
	String

	 
	Description
	Original URI whose capture gave rise to the information content in the record

	Property
	WARC-Segment-Origin-ID

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcContinuationProperty/WarcSegmentOriginID

	 
	Type
	String

	 
	Description
	Identifies the starting record in a series of segmented records whose content blocks are reassembled to obtain a logically complete content block

	Property
	WARC-Segment-Total-Length

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcContinuationProperty/WarcSegmentTotalLength

	 
	Type
	String

	 
	Description
	In the final record of a segmented series, reports the total length of all segment content blocks when concatenated together

	Property
	WARC-Warcinfo-ID

	 
	Identifier
	http://jhove2.org/terms/property/org/jhove2/core/source/WarcContinuationProperty/WarcWarcinfoID

	 
	Type
	String

	 
	Description
	Record ID of the associated Warcinfo

	


6 Configuration

As stated in the JHOVE2 Architectural Overview:

JHOVE2 uses the Spring Java enterprise platform (www.springsource.org) to manage module instantiation.  JHOVE2 is implemented in terms of the Spring philosophy of dependency injection: all relationships between JHOVE2 components are defined in external configuration files, not the Java source code, so they can be modified easily by a JHOVE2 user at the time of installation or invocation.

Spring XML configuration files
The Spring configuration file for the WarcModule and the WARC Format is: config/spring/module/format/warc/jhove2-warc-config.xml

The Spring bean with id="WarcModule" is used to create instances of the module and, among other things, sets the values for following three properties:

The property "format" is set to the WARC Format bean.

The boolean property "recurse" specifies whether or not the WARC module should recursively characterize the payload of a WARC record.

Parallelization

Contrary to the original ARC/GZip module implementations, the WARC module does not employ parallelization. Since all records in a WARC file are processed sequentially, it makes little sense to process them in parallel. At most a slight increase in performance could be accomplished at the expense of increased IO and the potential for out of order reporting of records.
Optimally, parallelization should be implemented in the JHove2 framework itself and not the modules.
Java properties files

The Java property file for the WarcModule is config/message/warc_messages.properties. It defines the module format validation error message templates.

Each line in a Java properties files defines a name/value pair and has the general form: name = value
Colons (“:”), meaningful spaces (“ “), and non-printing characters in property names must be escaped in order for the file to be parsed corrected, e.g. “\:”, “\ “, “\000” (the NUL character, 0x00).

Temporary files

Since the JHove2 characterization process must be able to work recursively with potentially large files, which in turn can be container formats, JHove2 employs a strategy of automatically creating temporary files when necessary. Temporary files can to some extent be avoided by using a large enough BufferSize, but this unfortunately more often that not results in OutOfMemory errors.
To make matters worse, temporary files are not deleted before the whole process completes which makes it infeasible to process a large number of files in the same JHove2 invocation unless a lot of spare disk space is available.
Working on data files only creates temporary files in cases where any contained data requires a transformation in the unwrapping. The most common transformation being data decompression. As an example working on a WARC file will not create any temporary files for the records since the data is available directly in the WARC file. On the other hand working on GZip compressed WARC records will create temporary files for the GZip entries but not for the WARC records since they are available directly in the temporary GZip entry files. Zip and tar.gz files would also create temporary files, where tar, html, gif, jpeg and pdf files would not.
The maximum size of the data chunk held in memory is defined by the property BufferSize of the JHOVE2 Invocation object. If no such object is defined in the JHOVE2 configuration, the default value applies: 131072 bytes. To adjust the value, one needs to modify the main JHOVE2 configuration file (config/spring/jhove2-config.xml) to define an Invocation object and set the property value.

Alas, the JHOVE2 command line tool (jhove2.sh/bat/cmd) ignores the Invocation objects defined in the configuration and creates its own, populated from the command line arguments. The “-b” option corresponds to the BufferSize property.
As temporary file creation, writing and reading rely on slow disk I/Os, it is recommended, if characterization performance (in CPU time) is important, to have the temporary file directory pointing to a RAM disk. See your operating system documentation for the procedure to create a RAM disk.
7 Implementation Notes

The compressed WARC format (warc.gz) is an interweaved file format: while a GZIP-compressed TAR file is made of a single GZIP member, the tarball itself, a compressed WARC file is made of a series of  individually compressed WARC records.

In order to support the characterization of GZIP compressed WARC files there is a co-dependence between the GZIP and WARC modules. Since it is a requirement that one can validate a WARC file as a single entity, a single reader must be used to read the individually compressed records. In order to circumvent certain restrictions imposed by the current persistence model, a solution was found by manipulating the Source hierarchy and persisting the reader in a static field inside the GZIP module.
The JHOVE2 WARC module is an original implementation of the WARC specification ([WARC]). It does not reuse code from any other existing implementation (namely [Heritrix]).
UTF-8 Module

Page 1 of 11
JHOVE2 WARC Module

Page 1 of 14

