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The Collaborative Electronic The Collaborative Electronic 
R d P j t (CERP)R d P j t (CERP)Records Project (CERP)Records Project (CERP)Records Project (CERP)Records Project (CERP)

Design a preservation system and tools capableDesign a preservation system and tools capableDesign a preservation system and tools capable Design a preservation system and tools capable 
of preserving and maintaining digital recordsof preserving and maintaining digital records

A t h i il dA t h i il d A strong emphasis on email recordsA strong emphasis on email records

Implement the system and tools at the partner Implement the system and tools at the partner 
i tii tiorganizationsorganizations

Produce a practicable preservation system Produce a practicable preservation system 
model for use by other small to medium model for use by other small to medium 
archives. archives. 



CERP PartnersCERP PartnersCERP PartnersCERP Partners
Rockefeller Archive CenterRockefeller Archive Center

Depositors include the Rockefeller family theirDepositors include the Rockefeller family their Depositors include the Rockefeller family, their Depositors include the Rockefeller family, their 
philanthropic and educational organizations, and nonphilanthropic and educational organizations, and non--
family philanthropies.family philanthropies.
Littl t t th d it ’ t tiLittl t t th d it ’ t ti Little to no access to the depositors’ systems creating Little to no access to the depositors’ systems creating 
email or other digital records.email or other digital records.

Smithsonian Institution ArchivesSmithsonian Institution Archives
 Depositors include the Institution, related persons and Depositors include the Institution, related persons and 

organizations and other donors related to the historyorganizations and other donors related to the historyorganizations, and other donors related to the history organizations, and other donors related to the history 
of American scienceof American science

 Email transferred from a variety of systems, typically 5 Email transferred from a variety of systems, typically 5 
ft b i i tift b i i tiyears or more after becoming inactiveyears or more after becoming inactive

 Active digital preservation and curation programActive digital preservation and curation program



ArchitectureArchitectureArchitectureArchitectureArchitectureArchitectureArchitectureArchitecture
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` Email is transferred after it has 
become inactive. 

The depositor determines the file 
formats and the physical transfer 

media.

Depositor email system(s)

These systems and their 
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with the CERP system
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to follow a pre-defined schedule.
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`

`Transferred 
il

CERP 
workstations

If necessary, transferred email goes through 
a preliminary transformation into ‘mbox’ 

format.
email

An XML file of the email account is 
generated by the CERP Parser.

The XML is incorporated into the Archival 
Information Package (AIP) along withInformation Package (AIP) along with 

updated metadata information and 
Preservation Description Information (PDI). 

The AIP is loaded into the Repository 
Server.

Repository 
Server



Choosing An Account ModelChoosing An Account ModelChoosing An Account ModelChoosing An Account ModelChoosing An Account ModelChoosing An Account ModelChoosing An Account ModelChoosing An Account Model
Given a starting point of email messages selected by an account Given a starting point of email messages selected by an account 
owner for archival deposit, relationships between those emails asowner for archival deposit, relationships between those emails asowner for archival deposit, relationships between those emails as owner for archival deposit, relationships between those emails as 
well as any supplemental meaning that the owner has assigned well as any supplemental meaning that the owner has assigned 
through his/her organization of that account are valuable information through his/her organization of that account are valuable information 
that must be captured.that must be captured.

 With a ‘message’ model, thorough documentation of each With a ‘message’ model, thorough documentation of each 
message, its interrelationships, and its context within the account message, its interrelationships, and its context within the account 
is overwhelming in the face of email volumeis overwhelming in the face of email volumeis overwhelming in the face of email volume.is overwhelming in the face of email volume.

 With an ‘account’ model, many of the relationships between the With an ‘account’ model, many of the relationships between the 
emails are already documented within the emails themselves. emails are already documented within the emails themselves. 
Further relationships especially those assigned by the accountFurther relationships especially those assigned by the accountFurther relationships, especially those assigned by the account Further relationships, especially those assigned by the account 
owner, are present in the account structure and organization at owner, are present in the account structure and organization at 
the point of transfer.the point of transfer.



Email Account Preservation FileEmail Account Preservation FileEmail Account Preservation FileEmail Account Preservation FileEmail Account Preservation FileEmail Account Preservation FileEmail Account Preservation FileEmail Account Preservation File

Viability and risks of the native email formaty
 Which one?  How well is it documented?  How long 

will software exist to read it?  Which companies (if 
any) have a real commitment to stability andany) have a real commitment to stability and 
longevity?

Choosing eXtensible Markup Language (XML)?
 XML is open, human readable and “self describing”

A good descriptive schema supports validity checking A good descriptive schema supports validity checking
 There are many open source tools to create, 

manipulate and read XML 



The Value of the The Value of the 
Email Account Preservation (EMAP)Email Account Preservation (EMAP)
The Value of the The Value of the 
Email Account Preservation (EMAP)Email Account Preservation (EMAP)Email Account Preservation (EMAP) Email Account Preservation (EMAP) 
SchemaSchema
Email Account Preservation (EMAP) Email Account Preservation (EMAP) 
SchemaSchema

PRESERVATION:
 A Schema defines 

how the XML tags forhow the XML tags for 
the various parts of 
an email relate to 
each other.

 It is the Rosetta 
stone that guides 
h il ihow raw email is 
converted to XML



The Value of the EMAP SchemaThe Value of the EMAP SchemaThe Value of the EMAP SchemaThe Value of the EMAP SchemaThe Value of the EMAP SchemaThe Value of the EMAP SchemaThe Value of the EMAP SchemaThe Value of the EMAP Schema

STORAGE:
 Authorization filter to verify that an object purporting 

to be an authentic preserved email account is what it 
l i t bclaims to be.

SEARCHING:SEARCHING:
 Structure for subsequent search, display
 Level of tagging enables deep data-mining
 Cross-account searching, and possibly broader 

federated searches



From Transfer to AIPFrom Transfer to AIPFrom Transfer to AIPFrom Transfer to AIPFrom Transfer to AIPFrom Transfer to AIPFrom Transfer to AIPFrom Transfer to AIP

Various transfer methodsVarious transfer methods
Metadata gathering
Attachment diagnosisAttachment diagnosis
Preliminary format transformation
Final preservation transformationFinal preservation transformation
METS generation and final metadata
AIP assemblyAIP assembly



Using METS in the AIPUsing METS in the AIPUsing METS in the AIPUsing METS in the AIPUsing METS in the AIPUsing METS in the AIPUsing METS in the AIPUsing METS in the AIP

Multiple types of metadata = excellent wrapperMultiple types of metadata  excellent wrapper
 DMDSec

Accession metadata stored in Dublin Core
Not limited to one descriptive metadata syntax

 FileGroup 
FileSec FileSec

 StructMap
Other information options availableOther information options available
 AdminSec

METS format for DSpace ingestMETS format for DSpace ingest



Email Conversion ResultsEmail Conversion ResultsEmail Conversion ResultsEmail Conversion ResultsEmail Conversion ResultsEmail Conversion ResultsEmail Conversion ResultsEmail Conversion Results
We have converted and validated 70 thousand 
messages in three test sets to the XML Mail-Account 
schema
 Smithsonian - 5,537 messages in 232 Mb of recent Outlook mail, g

99.97% successfully parsed (4 could not be parsed),
 Smithsonian - 28,000+ messages in a 1.5 Gb Outlook account

99.975% successfully parsed (5 could not be parsed)
 Rockefeller Archives - 43,778 messages in 378 Mb of older 

eclectic mail
99.85% successfully parsed (74 unparsed, but improvement is 
clearl possible)clearly possible)

Parse speed for an account with attachments
 about a quarter gigabyte per hour on a Thinkpad T40 (March, 

2008)2008)



Variety is the Spice of EmailVariety is the Spice of EmailVariety is the Spice of EmailVariety is the Spice of EmailVariety is the Spice of EmailVariety is the Spice of EmailVariety is the Spice of EmailVariety is the Spice of Email

Dozens of common email systems and 100s of othersy
 We have encountered mail from Eudora (multiple versions), Simeon for 

MacPPC, Outlook/Exchange (multiple versions), AppleMail, Lotus 
Notes, Groupwise, Mozilla/Firefox, Pegasus Mail, and various Internet 
mail services such as gmail, Hotmail, YahooMail, Juno, and AOL Each 
has its peculiarities.

Some use non-standard date formats
European and Asian mail may contain non-ASCII 
(actually, non UTF-8) characters
Older email may have HTML in inappropriate placesOlder email may have HTML in inappropriate places
Forwarded and other “child” messages may be included 
in nonstandard forms



The ParserThe ParserThe ParserThe ParserThe ParserThe ParserThe ParserThe Parser



The CERP Email ParserThe CERP Email ParserThe CERP Email ParserThe CERP Email ParserThe CERP Email ParserThe CERP Email ParserThe CERP Email ParserThe CERP Email Parser

First and foremost, it is a prototype, p yp

It was built in an Open Source development system: 
Squeak Smalltalk v3.9q

 A portable development environment that runs on Windows, 
Linux, and Macintosh (www.squeak.org)

Squeak was chosen because it is a very powerful 
prototyping system.

We can debate the relative merits of other prototyping 
languages (Java, Ruby, whatever, …) off-line.



The Web Application InterfaceThe Web Application InterfaceThe Web Application InterfaceThe Web Application InterfaceThe Web Application InterfaceThe Web Application InterfaceThe Web Application InterfaceThe Web Application Interface

The parser can be run from within Squeak, butThe parser can be run from within Squeak, but 
most users will prefer to run it from a Web 
browser
 The Web interface is built with a popular Squeak Web 

Application development framework called Seaside 
(www seaside st)(www.seaside.st)

 Seaside uses a web server (Comanche) that is 
embedded in Squeak.

 Comanche is confined to supporting the parser and 
the Seaside application interface.



Running the CERP Email ParserRunning the CERP Email ParserRunning the CERP Email ParserRunning the CERP Email ParserRunning the CERP Email ParserRunning the CERP Email ParserRunning the CERP Email ParserRunning the CERP Email Parser

Start the parser Start the parser 

Start the Web UIStart the Web UI

 If necessary, start Seaside by If necessary, start Seaside by 
executing “WAKom startOn: 9092”executing “WAKom startOn: 9092”gg

 The Web UI runs at The Web UI runs at 
http://localhost:9092/seaside/EmailParsinghttp://localhost:9092/seaside/EmailParsing



Navigate to the Navigate to the gg
directory directory 
containing the containing the 
prepped prepped 
accountaccount

Select the Select the 
t f ldt f ldaccount folderaccount folder

“P d i h“P d i h“Proceed with “Proceed with 
parsing”parsing”



Parsing Results StatusParsing Results StatusParsing Results StatusParsing Results StatusParsing Results StatusParsing Results StatusParsing Results StatusParsing Results Status



Preservation AIPPreservation AIPPreservation AIPPreservation AIPPreservation AIPPreservation AIPPreservation AIPPreservation AIP

Source File(s)Source File(s)
Accession Metadata
P ti D i ti I f ti (PDI)Preservation Description Information (PDI)
Preservation File(s)
METS File



Parsed EParsed E--mail Body Excerptmail Body ExcerptParsed EParsed E--mail Body Excerptmail Body Excerpt



Parsed EParsed E--Mail Attachment ReferenceMail Attachment ReferenceParsed EParsed E--Mail Attachment ReferenceMail Attachment ReferenceParsed EParsed E Mail Attachment ReferenceMail Attachment ReferenceParsed EParsed E Mail Attachment ReferenceMail Attachment Reference



Validation MessageValidation MessageValidation MessageValidation Message



Parser SubjectParser Subject--Sender LogSender LogParser SubjectParser Subject--Sender LogSender LogParser SubjectParser Subject Sender LogSender LogParser SubjectParser Subject Sender LogSender Log



Parser SubjectParser Subject--Sender Log Sender Log 
( )( )
Parser SubjectParser Subject--Sender Log Sender Log 
( )( )(cont.)(cont.)(cont.)(cont.)



LongLong--term storageterm storage –– Using DSpaceUsing DSpaceLongLong--term storageterm storage –– Using DSpaceUsing DSpaceLongLong term storage term storage Using DSpaceUsing DSpaceLongLong term storage term storage Using DSpaceUsing DSpace

Selected for expediencySelected for expediency
Significant limitations
S ti th l dSurmounting the scale and access 
obstacles will require further research
Other DSpace projects may generate 
some solutions



Preservation IssuesPreservation IssuesPreservation IssuesPreservation IssuesPreservation IssuesPreservation IssuesPreservation IssuesPreservation Issues

Complex account structuresComplex account structuresComplex account structuresComplex account structures
Hierarchical structuresHierarchical structures
M th j t il f tM th j t il f tMore than just email formatsMore than just email formats
Email standards and adherenceEmail standards and adherence
Email system idiosyncrasiesEmail system idiosyncrasies



Loose Email “Standards”Loose Email “Standards”Loose Email “Standards”Loose Email “Standards”Loose Email StandardsLoose Email StandardsLoose Email StandardsLoose Email Standards

RFC2822 and other standards are a good start that g
handle most cases. 
Yet email continues to evolve and standards continue to 
llag.
To be widely adopted, lagging standards must support 
virtually all preexisting practices…an impossible goalvirtually all preexisting practices…an impossible goal 
without compromises that are open to interpretation.
Different email client vendors interpret the standards 
diff tldifferently.
And there are the inevitable mismatches between 
interpretations (and inevitable bugs).interpretations (and inevitable bugs).



Preservation Lessons LearnedPreservation Lessons LearnedPreservation Lessons LearnedPreservation Lessons LearnedPreservation Lessons LearnedPreservation Lessons LearnedPreservation Lessons LearnedPreservation Lessons Learned

100% success is an unrealistic goal100% success is an unrealistic goal
 Some emails are just too broken to parse without 

manual intervention
We can achieve at least 99.9% success (and 
save the few unparsed emails for human 
i ti )inspection)
 This error rate is not unlike physical archives

Th EMAP S h id b tThe EMAP Schema provides a very robust 
structure that can support sophisticated and 
complex access and retrievalcomplex access and retrieval



Next StepsNext StepsNext StepsNext StepsNext StepsNext StepsNext StepsNext Steps

Continued testingContinued testingContinued testingContinued testing
Review by othersReview by others

P d d t ti CERP b itP d d t ti CERP b it Parser and documentation on CERP websiteParser and documentation on CERP website
 Considering ‘webinar’ eventsConsidering ‘webinar’ events

Testing with emailTesting with email--related records related records 
 e.g., mailing listse.g., mailing lists

Identifying/developing search toolsIdentifying/developing search tools
Integrating privacy/sensitive data solutionsIntegrating privacy/sensitive data solutionsIntegrating privacy/sensitive data solutionsIntegrating privacy/sensitive data solutions



http://siarchives.si.edu/cerphttp://siarchives.si.edu/cerphttp://siarchives.si.edu/cerphttp://siarchives.si.edu/cerphttp://siarchives.si.edu/cerphttp://siarchives.si.edu/cerphttp://siarchives.si.edu/cerphttp://siarchives.si.edu/cerp
Rockefeller Archive Center
Nancy Adgent, Project Archivist

NAdgent@rockarch.org
914-366-6355914-366-6355

Smithsonian Institution Archives
Riccardo Ferrante, Project Manager

FerranteR@si.edu 202-633-5906

Lynda Schmitz Fuhrig, Project Archivist
SchmitzFuhrigL@si.edu 202-633-5917


