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The Swedish National Archive of Recorded Sound and Moving Images
Martin Jacobson & Mikael Johansson
Unlocking Audio Conference, British Library, London, 26 Oct 2007



Mission

As the national archive of audiovisual media,
SLBA shall collect, preserve and

make accessible the part of the Swedish
cultural heritage that is published as
recorded sound and moving images
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Legal deposit

TV Phonogrammes Multimedia

Film & Video

106.1 MEGAPOL

IH
$

CANALT
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Presenter
Presentation Notes
The legal deposit law in Sweden covers both printed and audiovisual media. The National Library is the respository for printed media, and SLBA for audiovisual media. 




The Archive Contains

Approximately 6 million hours of material
...and grows by more than 10% per year

Roughly 2/3 are audio and 1/3 video
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Recordings on more

than 50 different
traditional formats

O
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Mass Migration
System Functions

* Preparation
 Playback
 Preprocessing
 Recording
 Metadata generation
 Logistics

* Monitoring

e Quality Control

* Archiving
 Linkage to house database
e Administration
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These are the primary functions that we eventually created in order to digitize as much as possible within the small budget that we had.





Establishment Project

 Ran from november 2005 to end of maj 2007,
19 months

* Involved 21 people within SLBA at differing levels of
participation

e Total man-hours were 9,800, which equals 6.1 man-
years
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Why in-house?

Because of SLBAs large holdings, felt a need to
have control over long-term preservation costs

Possessed quite a bit of in-house knowledge,
resources, and a good infrastructure
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Since we see almost no end to our analog collections, and we know that the assessment results will change over time, we didn’t want to commit to vendors because of the difficulty in long-term financial planning. We also eventually saw that we could do the job satisfactorilly ourselves much much cheaper.  



These are the main reasons, but I wouldn’t be completely honest if I didn’t mention that pride was also a factor. But it was never allowed to be a deciding factor anyway. If there actually was a better soulution exterally, then we took it.  


Helping Factors

Materiel is rather homogenous and in good
physical condition

Material is "packed” densly on carriers
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Examples 


Technology




Video Automation
VHS

First selection is 220,000 hrs

e 12 simultaneous streams

 Target formats:
- Archive MPEG-2,
6-12 Mbit/s long GOP PS
- Browsing VC-1
(SMPTE 421M)

Formats pending
- Digital Betacam
- DVC-PRO

y
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ADIC AML-J robot. It was a decision that we made after considering cart-machines or outsourcing the whole job. 

We had in-house expertise on data-tape robots, even the ADIC with all its peculiarities. We have stocked up on four reserve AML/Js. 

Robot not the most complicated component. That would be the quality control functions and the software that controls the robot, the video decks, the MPEG encoders, and the quality control equipment.  We perform spot checks on both the technical quality and the content to make sure that if matches the database description, but most of the technical QC is done automatically. Once migrated to a file and quality controlled, the files and their metadata are moved and linked automatically by our migration asset management system. The VHS decks are 12 Panasonic AG-7350s. The MPEG encoders are Digital Rapids running on HPs. The pre-processing HW is from Snell & Wilcox (IQ-modules). The QC SW is made in-house. 






Open-Reel Audio
Yainch 4ch

First selection
- 500,000 hrs

4X transfer speed
- original 4.75 cm/sec (1.87 ips)

16 simultaneous players:
- 64 tracks

- 8 players per operator

Target format 48/16 BWF
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Two operators work 8 machines each in a mirrored setup.



The 4-channel tape migration is the least automated line as far as handling of the original tapes. But they are transferred  in 4 times real time using 16 Studer A 807 machines with special heads and circuitry. 



Once the Broadcast Wave files are created on two PRO-Tools H 64 systems, and QC is complete, processing and logistics are all automatic using scripts and our migration asset management system. 


Open-Reel Audio

Yainch 4ch

Modified players
- specially designed replay heads

- specially designed EQ and
amplifier circuits

Unix scripting for post-processing
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High speed transfer stresses the limits of the replay heads. The impedance of original heads will block most of the signal because of the missmatch created the higher than normal frequencies produced. 40 khz The circuitry also needed to be adapted for a bandwidth of about 40 khz and correct frequency characteristics.  	



We also had a few problems with noise introduced from the clocking circuits at close to 40 khz, but were able to reduce the high frequency cut-off slightly, and shield enough to eliminate that. 



We also did a lot of tweaking in order to get an acceptable frequency response.   At faster than normal replay, some frequecies are amplified and some reduced.    



The one thing that we unfortunately needed to accept was that the noise level has increased by about 1-2 db at certain frequencies. Mainly high frequency hiss.


Open-Reel Audio
Yainch 7ch

e 25,000 hrs

 New players developed based
on Revox B77.

 Real-time transfer speed
- original 2.37 cm/sec, (15/16 ips)

e 2 simultaneous players:
- 8 tracks

- 2 players per operator

« Target format 48/16 BWF

STATENS
LJUD- OCH
BILDARKIV


Presenter
Presentation Notes
Original player popped sporadically due to leaking original capacitors. 



Real-time because quality loss was too great. Difficult to filter properly.



Used the program Ineuendo because of the file size constraints in Pro-Tools. 4GB




Automated Audio Migration of
Quarter Inch Cassette (QIC)

e 700,000 hrs

« Software development (Based on
the Norwegian National Library’s
development)

* Originally MPEG Layer-2 112
kbit/sec

 Target format 48/16 MPEG Layer-3
(MP3) 160 kbit/sec
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The QIC tape migration is fully automated.   It uses quite a bit of batch processing afterwards in order to decode the original MPEG layer 2 streams to linear, de-interlace those, and create new MPEG layer 3 files. We use a Tandberg data tape robot that holds 40 tapes and 4 drives. 


Hours transferred

Per hour

Per month

Per year

Total

Required time to
transfer (years)

VHS

12

6720

80 640

220 000

2,73

QIC

4

18 000

216 000

672 000

3,11

Quarter " 4 track

64

28 800

345 600

483 168

1,40

Quarter " 7 track

900

10 800

29 048

2,69

U-Matic

450

5400

6 500

1,20

1" B format (BCN)

660

7920

21 200

2,68

Digital Betacam

0

0

0

0,00

DVC-PRO 25

0

0

0

0,00

All streams

666 360

1431 916

3,11

Tapes transferred

Per hour

Per month

Per year

Total

VHS

4.4

2 444

29 324

80 000

QIC

0,2

750

9 000

28 000

Quarter " 4 track

2,7

1200

14 400

20 132

Quarter " 7 track

0,1

19

225

605

U-Matic

4,2

471

5649

6 800]

1" B format (BCN)

1,0

165

1 980

5 300}

Digital Betacam

0,0

0

0

ol

DVC-PRO 25

0,0

0

0

0

Total, all formats

12,5

140 837
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Production rates


kning | Utékad sékning | S Eir'.-"p ragramsakning | Logga in | Hialp

Du sokte pa: "TV1", mpeg-2, KP

Traffoversikt: v 606

Visar 1 - 15 av 606 traffar

Extern anvandare

M MRS N W NN N N N

.Y

1.

2.

3.

10.

11.

12.

13.

14.

15.

Titel
[Stockhalm, SWT, Twl, 1983-12-02]

[Stockhalm, ST, TWl, 19853-12-02]

[Stockhalm, SWT, Twl, 1983-12-02]

. [Stockholm, SYT, Tvl, 1983-12-03]
. [Stockhalm, SVT, Tvl, 1983-12-03]
. [Stackhalm, SYT, T¥l, 1983-12-03]
. [Stockholm, SYT, Tvl, 1983-12-03]
. [Stockholm, SYT, T¥l, 1983-12-03]

. [Stockhalm, SWT, TV, 1983-12-03]

[Stockhalm, SYT, TV1, 1983-12-04]
[Stockholm, SYT, Tvl, 19853-12-04]
[Stockhalm, SYT, TV1, 1983-12-04]
[Stockhalm, SWT, TV1, 1983-12-04]
[Stockholm, SYT, Tvl, 19853-12-04]

[Stockhalm, SWT, Tvl, 1983-12-05]

Traffar per sida: Sortering: |Ingen idatabasordning) v|

Arkivnummer

TW1d4-1407,
TA_TW184-1407
TW154-1408,
TH_TW154-14083

TW1d4-1409,
TA_TW154-1409

TW1d4-1410,
TA_TW184-1410
TWig4-1411,
TA_TW184-1411
TW1g4-1412,
TA_TW1ig4-1412

TW1d4-1413,
TA_TW184-1413

TW1d4-1414,
TA_TW184-1414
TW154-1415,
TH_TW164-1415

TW184-1418,
TA_TW1g4-1416

TW1g4-1417,
TA_TW184-1417
TWig4-14185,
TA_TW184-1413
TWig4-1419,
TA_TW1lg4-1419

TW1g4-1420,
TA_TW184-1420

TW1d4-1421,
TA_TW184-1421

Utgivare
SVT, TV

SYT, TVl
SYT, TVl
ST, TV
ST, TVl
SYT, TVl
ST, TVl
ST, TVl
SYT, TVl
ST, TVl
ST, TVl
ST, TVl
ST, TVl
SYT, TVl

SYT, TVl

Rensa markerade (0}

Visa fullstdndiga rmarkerade
Visa kvickrapport markerade
Visa kvickrapport alla

Walj falt till kvickrapport

Arjfdatum
1953-12-02

1953-12-02
19583-12-02
19583-12-03
1953-12-03
1953-12-03
19583-12-03
19583-12-03
1953-12-03
1953-12-04
19583-12-04
1953-12-04
1953-12-04
1953-12-04

1953-12-05

Innehillskod
TV

TV
TV
TV
TV
TV
TV
TV
TV
TV
TV
TV
TV
TV

TV

Format
YHE, MPEG-2

YHS, MPEG-2
VHS, MPEG-2
VHS, MPEG-2
VHS, MPEG-2
VHS, MPEG-2
VHS, MPEG-2
VHS, MPEG-2
VHS, MPEG-2
VHS, MPEG-2
VHS, MPEG-2
VHS, MPEG-2
VHS, MPEG-2
VHS, MPEG-2

WVHZ, MPEG-2

Upplysning
Fil

Fil
Fil
Fil
Fil
Fil
Fil
Fil
Fil
Fil
Fil
Fil
Fil
Fil

Fil

|2

| &

(i

&J Lokalt intranat
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And the final result is files directly accessible via the content database.



Catalog records


2006

2007

FTE

2008
Ar

2009

2010

W 1/4" 7-track
@ 1/4" 4-track
mQIC

O VHS

0 Preparation
W Logistics

@ Admin
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Migration costs 2006 - 2010
Total = € 2,322,826

€ 810,863

€ 606,866

€ 441,388

€ 381,266

€ 82,443

2006 2007 2008 2009 2010

O 00O M@

Staffing

Ext. services
Facilities
Production
HW / SW
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Cost per digitized hour in Euros

8,00
7,00
6,00
5,00
4,00
3,00
2,00

1,00

0,00

@ VHS mQIC 0 1/4" 4ch O 1/4" 7ch
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Including everything:      development, investments, production, overhead, etc.


Based on:
Staffing Full Time Equivalent (FTE)
- Gross salary
- Other fees payed by employer
- Office and common space allocation
- Utilities incl. furniture, telephones, etc.

Storage coOSts - IT, incl. PC, laptop, applications, infrastructure
_ IT specific expenses
Cost per on-line GB = € 8.80 CHW
Cost -line GB =€ 0.88
ost per near-line _sw
- Media

- External service

- External support

- Floor space

- Electricity and other utilities
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Could ask the question: What do our end users get out of GigaBytes? But we still think that this is a valuable internal measurement for making decisions about quality levels, access times, etc..


Keeping track of things

Content Addressed Storage (CAS) principals

« Simple context for objects

* Unique identifier for each file which functions as a
"key”

« Verification (incl. receipts) upon transfer of files

* "An object-oriented, location-independant

approach to data storage, optimized for long-term
storage of large quantities of fixed content” (SNIA)
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Long-term Digital P_reservatlon. ‘R;ﬁmngﬂ, ;aﬁ |
:';}_-_ o , . 5 .‘ “.__,‘1.
New focus based on: ; e v
 Long-term Digjtal Preservation C-eﬁer (LDB Center) 3
(Idb.project.ltu.se) 445

@ o
= [

 PReservation Organizations.usi‘hé' Tools in
AGent Environment (PROTAGE)
EU4project proposal

« Open Archival Information System (OAIS)

(ISO 14721:2003) T - '?‘#
L e . gt
= 1-.- . 1 H Py - :‘.r"l-..
TSR T
- k - hl- 1‘=:rl' i-..
-7 . L '
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Presentation Notes
The LDB-Center is a coalition between The National Archive, SLBA, The National Library, and The Luleå Technical University focusing on methods for digital preservation.



PROTAGE is an EU-project proposal that has the same national collboration as above, but with the expansion of other European partners.

The principal aim is to create active agents… (sounds like a laundry detergent) … for digital objects that can dictate what needs to be done in order to maintain the objects over time. 



OAIS has been mentioned several times during the symposium, and is one of the guiding documents for the work within the two efforts I just mentioned.


www.slba.se

martin.jacobson@slba.se

O
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Conclusions



Don´t be too rigid in your project structure. Allow time for reflecting, evaluating and even changing courses if necessary.



Spend time assessing the collections before creating a solution to the problem. It´s time well spent. 



Try to create systems that do as much as the thinking as possible. This allows the use of less skilled personnel that can be replaced more easily… which means cheaper and quicker.  



Be prepared take a stand on compromises in costs, time, or quality.    And quality can of course be measured in different ways. For us the best quality we could achieve on the given budget was a decent reproduction of a majority of the archive,  as opposed to a near-perfect reproduction of a small part of the archive.     


Storage

Some HW/SW facts

- Dual, redundant 4 Gbps SAN fabrics

- Multipathing with DMP as well as MPXiO

- Veritas Storage Migrator HSM system

- Veritas Cluster Server

- SUNFIRE, Dell, and HP servers

- Solaris 10 with ZFS

- IBM RAID storage, DS4800 as well as DS4700
- Hitachi Thunder 9500/9200

- IBM tape library, 3584 currently with 1141 storage slots
distributed over 3 cabinets

- 8 IBM LTO-3 fiber attached drives

O
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Not going to go into details…



But can mention that the mass storage system is built with replaceable components and we’ve changed most of them through the years, except the HSM system.



Can also mention that we were tempted by cheap SATA RAID disc systems, but we’ve eventually removed them. They demanded so much care and management, and had so many failures, that we realized that they were even more expensive than our other proffessional Fibre Channel RAID systems. 


SLBA’s choice of
physical storage
today

LTO-3 (Linear Tape Open) 2 copies
of which one is stored in robot and
one in a separate archive.

RAID-5 disc systems with
incremental back-up

Managed by HSM (Hierarchical
Storage Management)
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Have migrated on a three year basis.


Technical metadata:

» Player model and serial number.
 Time, date, and batch for transfer.
e Oiriginal ID

* Duration

* Information on pre recording processing, (Filtering, Time base
correction, etc)

* Recording HW and serial number
 Recording SW and version
* Recording attributes

* Information on post recording processing (down-sampling, de-
interlacing, normalizing, removal of silence, etc.)

» Personal observations (first pull-down menus, then free text)
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UMID convention

Two Types based on either:

1) Prefix/archive series/ accession year + incremented number
Example: YA TV184-1207.mpg

or

2) Prefix/ delivering party/ channel/ broadcast date/ start time/ end time
Example: ZS1 svt _svt2 2003-04-15 2220 2305.mpg

Prefix 1. Z = Internally created file
Y = Migrated file from traditional carrier
X = Legal deposit or acquired file
Prefix 2. A = Archive file
S = Browsing file
Prefix 3: = Version (optional)

STATENS
LIUD- OCH
BILDARKIV



Presenter
Presentation Notes
Technical metadata:

Player model and serial number.

Time, date, and batch for transfer.

Original ID

Duration

Information on pre recording processing, (Filtering, Time base correction, etc)

Recording HW

Recording SW and version 

Recording attributes

Information on post recording processing (down-sampling, de-interlacing, normalizing, removal of silence, etc.)

Personal observations (first pull-down menus, then free text)




Disadvantages of In-house Solution

Becomes easier to make lower quality demands on:
- organizational ownership
- specifications
- service level agreements
- change management
- development
» True costs are not as obvious
* Unique in-house skills create risks
 May be expensive to retain required personel
» Risk of becoming enveloped in own issues and technology
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Advantages of In-house Solution

* Much closer personal communication paths for those involed

e Stronger integration between systems due to synergy from closely
knitted in-house groups

* Much more flexibility in making changes

 Have more control over long-term costs, preservation, and
functional changes

* Less dependant on external players
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The SLBA Migration
Solution

Derived from the need to rescue content on traditional
carriers and make that content readily accessible

Primarily created and managed in-house

STATENS
LIUD- OCH

BILDARKIV



Presenter
Presentation Notes





Some of the actions or questions that we went through.

Assessment of carriers, both physical and their content.

Selection of carriers to be transferred.

What are the technological demands for transferring these selections?
What quality levels do we need or want?

Can the transfer be automated?

Can the transfer be done faster that real time?

If so, are there any negative consequences such as loss of quality?

Is equipment available, and if so what shape is it in.

Can equipment be refurbished or reproduced?

Are there companies offering migration services? What would that cost?

Do we have the in-house knowledge and resources to do this ourselves? What would that
cost?
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The first two are obviously very important, espescially in the planning phase.   For selection, besides content considerations, choosing carriers that would lend themselves well to an automated process… physically in good shape, but also rather homogenous.



Some, like the question of if the transfers could be automated or not, had to be proven through development and many tests. 



What quality levels do we need or are willing to accept. Very important, and in order to decide that, you have to be able to weigh it against something else like costs, or the possibility that otherwise large portions of the archive may be lost to decay. 


Examples of problems detected later but solved:

» Loss of high frequencies in ¥ inch audio transfer
» Cross modulation noise from PAL decoding
« Oiriginal labels fall off tapes during loading or ejecting
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 This is due to buildup of magneteic charges in the heads.    It’s remedied by regular degausing of the heads. (Mentioned by Nadja from Austrian Phonogram Archive)



 The phenomenon was a little hard to detect, but was very noticable once it was detected. It was most easily seen as jaggedness on sharp contrasting horizontal lines. It was remedied by using the VHS player’s decoder to separate PAL to Y/C signals. So even though the preprocessing equipment was much more expensive, and had comb filter fuctions for VHS, the VHS deck’s decoder was better suited.    VHS is of course a color-under system, and these are especially demanding.



 After 2-3 hours in a warm machine, even labels that had appeared to sitt well may fall off..  Now we remove most of the original labels.    


Some problems still encountered:

« Content does not match catalog description

» Discovering of diverging content composition
 Low RF levels on certain batches of video tapes
* Oil leakage from QIC spindle mechanism

* QIC tapes sticking to case

O
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 Discoverence of diverging content composition: so that scripts created to handel things such as removal of repeated programs will not work.

Low RF levels on certain batches of video tapes: Due to low coercivity, some batches of tapes have an up to 50% reduced RF level.

One thing not listed here is the problem of aspect ratio distortion in browsing files due to the discrepancy between rectangular pixels in video, and square pixels in computer displays.
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