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An autonomous public establishment

2200 agents and dozens of professions, a budget of
aprox. 230 M€

Local, national and international missions

About 1M readers per year, 300 000 visitors to the
exhibitions

Large collections to manage
More than 14M books
More than 30M posters and photos
More than 250.000 manuscripts
More than 1M audiovisual material
“French” Web legal deposit
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Main missions:

— to build up the collections

— to preserve them forever

— to communicate them to the public
* Legal deposit:

legal deposit since 1537 for printed materials
1648:
1793:
1925:
1938:
1941
1975:
1992:
2006:

engravings and maps
musical scores
photos

phonograms

posters

videograms and multimedia documents
audiovisual and electronic documents
Web legal deposit

Scalable Preservation and Archiving Repository
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—Institutional issue: missions

T o " - ¥ - e
° Prese rvation iS at the hea rt @\ Decree n°94-3 of january 3rd of 19994 — record 2 : \
La Bibliothéque nationale de France a pour missions de
, [ ] [ ] 0 .
Of B N F S Mmissions collecter, cataloguer, conserver et enrichir dans tous les

champs de la connaissance, le patrimoine national dont
elle a la garde, en particulier le patrimoine de langue

¢ D|g|ta| presel’vation frangaise ou relatif a la civilisation francaise
IS a direct extension of the
preservation of BnF’s collections. Two different

approaches can be considered:

1. The digital form as a mean to preserve an analog document that
degrades. It then enters in a digitization process (as it's the case for
paper but also for analog audiovisual collections) and the digital
surrogate (which may be a substitution) needs to be preserved along
side with the analog

2. The born-digital document (in the case of the web legal deposit since
august 1st, 2006, or of the audiovisual legal deposit). This document
then belonging to the heritage collections has to be preserved.

)
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Preservation planning
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http://gallica.bnf.fr/?lang=FR
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fSome facts about SPAR (at 2014/06/16)
/rf/“’ -
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Operatlon beglns may 2010
— Current workflow of BnF’s mass digitization program
— Distributed storage over 2 sites

2 668 000 packages archived

266 703 000 data-objects (files)

> 1,36PB (=1000TB) of raw data

> 1 billion triples (elementary metadata)

Very large manuscripts have been ingested (packages with
size of 100GB)

First technological migration made: new tape generation

Available tracks: monographs, periodicals, still images, audio,
video, web archiving, office documents, third-party archiving

Scalable Preservation and Archiving Repository
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http://commons.wikimedia.org/wiki/File:Gnome-bookmark-new.svg
http://commons.wikimedia.org/wiki/File:Gnome-bookmark-new.svg
http://commons.wikimedia.org/wiki/File:Gnome-bookmark-new.svg
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Backup
Servers

Backup
storage

Backup
Lookup storage

Backup secondary storage
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filnfrgstruqture — Kind of hardware
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 Tapes
— Less costly
— High capacity
— Energy efficient
— Slow (reach the tape, mount it in the drive, load the information...)

— For archival documents and those that don’t need
quick access

 Disks

— Fast access
— Most expensive
= For documents in the workflow
—=For documents ready for quick dissemination
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Decomposmon |n tracks
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* To deal W|th the varlablllty and heterogeneity of the
data, definition of tracks

 build on the relation between the digital objects and
the archival system, independently of any given
organization:

— Preservation digitization

— Audiovisual legal deposit

— Negotiated legal deposit (e-books, large posters,...)
— Automatic legal deposit (surface Web)

— Administrative production

— Third party archiving

— Acquisition / Donation

+ reference track
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—Requirements for the Storage
/abstraction service

 Abstract the infrastructure
With : CRUD Report
= services

— storage unit |
Storage Abstract Services

e aggregates storage element to L —
. orage . orage Storage
defines an abstract storage - o L unt
Storage manager

defined by a class of service
— mean time (read/write)
— number of copies ...

— record '
 simple bit stream (no semantics) E’ N
* some properties : checksum,

logical name, lastAuditDate
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* Arecord is a information managed by the SAS. Each record is hosted
on one and only one storage unit.

* A copy (or replica): Depending on the needs, a record can have
multiple copies on the SAS. All copies are strictly identical (integrity
control). The SAS only exposes one record with multiple copies. Each
copy is written physically in a storage element.

. * A storage unit: It handles an entity to capture the characteristics of a
particular storage. Each unit is declared by an administrator who defines
which elements of storage are linked as well as the number of copies. Unit B
Every record in one storage unit has the same characteristics of storage.

disk, tapes), except that it represents a part of a physical media. For

* A storage element: it is an entity very closed to the hardware (media, —
[~ ~ example: a partition of a disk array or a pool of tapes...

@
[£
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/—Stor ge abstractlon
: % St
[SPAR Realization \

AQS

Application viewpoint

\ Infrastructure viewpoint

( Main storage ) [—"'J Backup storage )

Refreshment of media Media migration

\ SPAR - Infrastructure /
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/I:o 'hlcal Data Model Wy

readLock record storageUnit
+lockId 0..* 1 +recordName +storageUnitName
+owner +recordCategory +storageUnitStatus
+creationDate +recordStatus +weight
+auditStatus x +currentSize
+currentSize +maxRecordNumber
+md5sum 1 | +maxRecordSize
+creationDate +storageCapacity
writeLock +lastUpdateDate +availabilityPerDay
/ +lastAuditDate +availabilityPerYear
+lockld 1 +timeStoreRecord
+owner 0. +timeGetRecord
+creationDate +timeCopyRecord
1 +firstStorageElementName
+storageType
. storageElement +creationDate
+storageElementName +lastUpdateDate
. +storageElementStatus
replica . X
+replicaName +mediaTechnology
+replicaStatus x 4 |*medaType
+physicalLocation +writingMode 0..1
+md5sum +compressionType
+creationDate +encryptionType
+lastUpdateDate +readTransferRate
+writeTransferRate
+physicalLocation
+creationDate
+lastUpdateDate
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ﬂ,lemgntation choice

* IRods —
— scalable and proven i(;é?
— rules based

* Use of the rules to configure a storage unit
— rule for put
— rule for audit
— rule for get

* General rules for
— refreshment migration
— duplication migration
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Scalable Preservation and Archiving Repository

) |
Client
ents SPAR_SAS
[ Jargon | [ Java.runtime | |
|
[ iRODS Client ] ]
\ J/ I s )\
API POSIX —\@>f - D ) I é )
iRODS Client ] :3> |
) b ¥ . (
SPAR_SAS ( ] ) iRODS
| — | I iRODS rule
Java.runtime rule T,
* o) = £S5 |
— —= pService
iRODS Client ]’ t [—
[ : fen ] uService iCAT iCAT
N 4
WebServices, *;f J SAM-ES f /) SAM-FS
mail q —— |
SAS Module SAS
\_ Y, \_ /’ Y,
Administration - >4
\SPAR - Realization SPAR -'Realization

e

Backup site J
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—The CRAUD interface ~ 7 {EQE

B

.

o

=" i3 .--H_‘.H}'“"—-.._ Jr.-

 To the classic CRUD verbs, we add a Audit
verb

* Implemented through rules:
— sparPut
— sparGet
— sparAudit
— sparUpdate
— sparDElete
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\
-feDlang between Storage module andsg)\

— Storlng an AIP
 corresponding SLA search (storage requirements)

* retrieval of available storage units with compatible class of
service

« choose of the least expensive storage unit
» store the AIP as a record

— Audit of an AIP

« if audit time has expired,

» asked the SAS for an audit of the copies

* retrieved the package itself for internal audit
— Retrieve of an AIP

 get back the first ok copy
« if one is found bad, launch an audit

Slide 22 Scalable Preservation and Archiving Repository



~Storing an AIP

.

"-/‘(/\____/, H‘J—#ﬂ-_r

. e
T - = . - ’
: = = ¥ 5

sasPUT (*rodsName, *cPath, *localFilePath, *mainRsrc, *inChksum) {

*putStatus = -1; _ _
xrodsPath = "*cPath/*rodsName"; Save replica 1 with checksum test
acObjPutWithDateAndChksumAsAVUs (

*rodsPath, *mainRsrc, *localFilePath,
*inChksum, *putStatus) ;
1if (*putStatus == 0) {
acGetResourceMetaAttribute (*mainRsrc, "replicaResources", *replList);

if (% = """ g& '= "null") {
acSetDataObjAttribute ( (ES\E;;the|Bt ]
*rodsName, *cPath, "recordStatus", "WRITE SCHEDULED") ;
delay ("<PLUSET>1m</PLUSET>") {
acReplicateFile (*replList, *rodsPath, *cPath, *rodsName) ;

Query for replica
resources

}

} else { ) :
acSetDataObjAttribute ( Plan the creation of each replica
*rodsName, *cPath, "recordStatus", "OK") ;
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—Audit an AIP

7 e - ‘
g . ol L Fil
sasAUDIT(*rodsﬂgagj:;;rentCGTl,*stagéDir,)'{
*replicasToReplace = 1list("");
*rodsPath = "";
acGetFullPathFromParentCollection (*rodsName, *parentColl, *rodsPath);
*goodReplicaEncountered = 0;
acGetDataObjMetaAttribute (*rodsName, *parentColl, "MD5SUM", *objStoredChksum) ;
acGetDataObjLocations (*rodsName, *parentColl, *matchingObjects);

foreach (*obj in *matchingObjects) {
msiGetValByKey (*obj, "DATA PATH", *objPhysicalPath);
msiGetValByKey (*obj, "RESC NAME", *currRescName);
*objPhysicalMD5 = "";
msiExecCmd ("rodsMD5sum", "*objPhysicalPath”", "null", "null", "null", *cmdOut);
msiGetStdoutInExecCmdOut (*cmdOut, *objPhysicalMD5) ;

Retrieve all the
replicas

-

if (*objStoredChksum == *objPhysicalMD5) {
*goodReplicaEncountered = 1;
} else {
*replicasToReplace = cons (*replicasToReplace,"*currRescName") ;
}
}
if (*goodReplicaEncountered == 1) {
if (*replicasToReplace != "") {

acSetDataObjAttribute (*rodsName, *parentColl, "recordStatus", "DIRTY");
*allReplicaReplacementOk = 1;

foreach (*replica in *replicasToReplace) {
acReplaceStaleReplica(*rodsPath, "*replica", *replStatus);

Calculate the
checksum

if (*replStatus != 0) {
*allReplicaReplacementOk = 0;
}

Replace the bad replica

if (*allReplicaReplacementOk == 1) {

acSetDataObjAttribute (*rodsName, *parentColl, "recordStatus", "OK");
}

} else {

acSetDataObjAttribute (*rodsName, *parentColl, "recordStatus", "OK");
}

} else {

acSetDataObjAttribute (*rodsName, *parentColl, "recordStatus", "ERROR");
}

}
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ﬁ«Retrlevmg an AIP ~—
e . '

sasGET( rodsNEHgT parentColl *stageDlr, getStatus) {

— llSt("") . .
vrodsPath o " No good replica yet
acGetFullPathFromParentCollection (*rodsName, *parentColl, *rodsPath); ﬂDL"Td
*goodReplicaEncountered = 0;

acGetDataObjMetaAttribute (*rodsName, *parentColl, "MD5SUM", *objStoredChksum); (&

acGetDataObjLocations (*rodsName, *parentColl, * ) ;

foreach (*obj in * ) |

msiGetValByKey (*obj, "DATA PATH", *objPhysicalPath);
msiGetValByKey (*obj, "RESC NAME", *currRescName) ;

*objPhysicalMD5 = "";

msiExecCmd ("rodsMD5sum", "*objPhysicalPath", "null", "null", "null", *cmdOut);

msiGetStdoutInExecCmdOut (*cmdOut, *objPhysicalMD5) ;

if (*objStoredChksum == *objPhy51calMD5) {

*goodReplicaEncountered = 1;

| ooa Calculate the checksum
* = cons (* ,"*currRescName") ;

}

if (*goodReplicaEncountered == 1) {

if (* | = "") {
acSetDataObjAttribute (*rodsName, *parentColl, "recordStatus", "DIRTY");
foreach (*replica in * ) |

delay ("<PLUSET>1m</PLUSET>") {
acReplaceStaleReplica (*rodsPath, *replica, *replStatus);
}

}

} Plan the replacement of the bad replica
*localFilePath = "*stageDir/*rodsName";
*getContext = "getting *rodsName to *localFilePath from resource : *currRescName ...";
m51DataObjGet(*rodsPath, "localPath=*localFilePatht+++rescName=*currRescName++++forceFlag=",
*getStatus) ;
} else {
acSetDataObjAttribute (*rodsName, *parentColl, "recordStatus", "ERROR"); .
) ’ ’ ’ Get the first good
} replica
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—*foanngarent media migration
Main site : from 9840C < & C-

SU°1 (40GB) to LTO5 (1.5TB)
Backup site : from /
T10000A (500GB) to
@
=3ioc -gx T10000B (1TB) g 0s
40C OKA 3 months operation g:
elemAIP01-1 | elemAIP01-2 elemAIP01-3 |  elemAIP01-4

.4oc .05 .OKA .OKB
.05 .OKA .OKB

Q5 OB | Qe O

elemAIP01-3 eIemAIPO1 -2 eIemAIPO1 -4

elemAIP0O1 -1;_ D
A/;. \_f MA

/[samfs Main site

/samfs Backup site
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leé‘uﬁe_:soff_storage and SAS

r/_(:_-__———i, o
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* Provide a intelligent storage system:
— Driven by the services it should supplied
— Auto-healing
— Able to make regular audits

— Able to take into account new hardware, using
replication migration

— Able to migrate from equivalent hardware (tape
change), using refreshment migration
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SPAR Réalisation on tant gue : spar._a

Yersement B Administration

Administration = Surveilance matérielle = Suivre les capsules

Suivre les capsules ?
Capsule - Statut %o occupation MNb enregistrements
aip-ref OMLINE ' 50 100 93
capsAIPO1 READOMLY _0—-0 140463
capsAIPO2 OFFLINE o 50 100 2783
CapsAIPO3 OFFLINE o 30 100 717
capsAIPO4 ONLINE o 50 100 31041
capsAIPOS OFFLIME 0 50 100 1
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—Limits on the abstraction
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 With non-random access ressources, need to
know where the records are

 Batch ‘vsn2irods’ to inform on where are
located the record

« => allow for optimization of retrieval and
auditing
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“Tech \bnk
—Technical metadata < (
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 Additionnal metadata linked to the archival
package

— sparprovenance:recordLastUpdateDate: date of
the last update of a record

— sparprovenance:recordLastAuditDate: date of
the last audit of a record

— sparreference:replicalLocations: serial numbers
of the tapes where the replicas are located
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—Notion of plans o -
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_;1BnF

"

S P P

* The [Administration] module executes plans
over a large number of archival packages

* In order for the plans to be efficient, need to
know where some of the copies are located
=> register the location in the data
management index (triplestore)
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—Conclusion S

—"

T

* |[Rods provides a great way to abstract the
application from the work of the
administrators

« Work to do:

— Use of Jargon
— Migration to iRods 4.0 and use of composable
resources

— Better integration with “tapes” resources
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Occupation des Cap5u|ES - by year

3000000 -
1400000 -
o o R S S - A S S R —— T 1200000 -
2000000 - 1000000 -
= i
e00000 - ‘ H i
1000000 - I I”I” |
" TR N I 1
PE—— AL
i 1 " I I| I_'
It |||||I||I|IIIII|II|I| Il I_ | |||||||||II|I ||| i | _
Ma*,' Jun Jul Aug Sep Oct MNow Dec  Jan Mar Apr May Ma}' Jul  Aug Sep ©Oct MNow Dec Jan Mar Apr May
Cur: Min: A'.'g: Max: Cur: Min: A'.'g: Max:
B capsATPO1 193827, 00 149061, 33 151898, 39 1593827, 00 B capsAIPOl1 E4153, 25 46247.71 B0755.42 E4132. 25
m capsATPO2 117761, @A 4336, 08 106225, 61 117761, @A m capsATPO2 93132.26 46507, 84 83285.14 93132. 26
B capsAIPOS B5E28. 00 43836.74 T8734.42 B5E28. 00 m capsAIPOS Ed183, 23 4481, 86 g6062. 75 E4132. 35
capsATPo4 111376&. @A 62560, 16 106315, 91 111376&. @A capsATP4 93132.20 46482, 50 88412, 08 93132.20
m capsATPOS 123513, @@ 57987.79 119652, 23 123515, @@ m capsATPOS 93132.21 46504, 71 910811, B& 93132. 28
m capsATPOG 79140, 00 G6345. 97 78994, 37 79141, 0@ m capsATPOG 93131. 95 79281.20 92963, 92 93132.36
capsATPET 124485, 00 12426/, 93 124452, 80 124485, 00 capsATPOT 93122.50 92854, 21 93095, 18 93122.50
m capsATPOS 130073, 0 129842, 01 130038, 74 130073, @0 m capsATPOS 93137.31 92968, 84 93112, 94 93137.31
B capsAIPOY 87100, 00 G540, 68 B7077.05 87100, 08 B capsAIPO9 93132.53 92964, 12 93105, 15 93132.53
m capsAIP1O 99588, 00 9413, 34 99561. 76 99558, 00 m capsAIP10 93132.43 92963, 95 93108, 25 93132.43
m capsAIP1] 73841, 00 1. 00 BE2ET. 52 73841, 00 m capsAIP1] E4133. 25 2.48 B2283.45 E4132. 25
m capsATP1Z2 166831, 00 1. 00 133359, 91 166831, G0 m capsATP12 93132.24 0,17 73250.48 93132.24
m capsAIP1S 117220, 54 1. 00 51599, 6@ 117550, 60 m capsAIP1S 81456, 07 0,27 38634, 34 81629, 05
m capsATP14 5. 00 1. 00 4,00 5. 00 m capsATP14 3. 57 @, a7 3.09 3, 52
B capsALDO1 32030, 08 86, 90 11765.43 32030, 08 B capsALDO1 41992, 90 136,70 15286, 80 41592, 90
m capsDLOl 499959, @A 87192.28 382874 .35 498959, @A m capsDLOl 53395.73 9325.78 41187.95 53395.73
capsDLoz2 499999, 00 1. 00 160146,51 499959, @0 capsDLoz2 53817.37 Q.29 17127, 32 53817.37
capsOLo3 67970, 93 1.00 6285.10 G504, 00 capsOLa3 7258.71 @, 10 660, 61 7421, 60
capsTADL 54442, 00 21633, 68 39293, 20 54442, 08 capsTAQL 5729.41 1781, B8 3805, 08 5729.41
m Total 2665029, 52 184287.87 1841644 .45 2666932, 00 m Total 1361236. 46 234209, 26 1092963, 32 1361572, 34
Last update: Mon Jun 16 02:05:36 2014 Last update: Mon Jun 16 02:05:36 2014
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—Main computer room
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