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Objectives
The Preservation Manager provides the services for monitoring the technical
environments needed to ensure accessibility of the digital objects over time:

» ldentification of digital objects endangered of becoming
inaccessible due to technology changes (hardware and software)

» Guiding the preservation actions to be taken, i.e. implementation
of specific migration and emulation strategies

» Supplying technical metadata to generate / validate the technical
environments during delivery / rendering of a digital object
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Preservation Manager Core Concepts

On a abstract level the complete hardware and software stack needed to
render a digital asset contains four layers

Digital Asset

Data Format

Rendering Application

Operating System

Reference Platform

Requested Information Object

The Data Format identifies the structure and
some of the meaning of a bit-stream.

The structure and meaning of the bit-stream
are further defined within the application logic
of a specific Rendering Application

The Operating System contains shared
functionalities that all rendering applications
need like access to a printer, screen, file
interaction, font rendering etc.

The Reference Platform specifies how the
bits and bytes are transformed to a physical
representation like pages or images
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View Paths
Iﬁlersion 7.0
/ \

Im\crobat Reader I‘{A\cmbat Reader

Win 95 Win XP Vista AIX 4.3 AIX 5.2
Pentium 4 Core p4Series p5Series
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View Paths
Iﬁlersion 7.0
/ \

Im\crobat Reader I‘{A\cmbat Reader

Win XP Vista AIX 4.3 AIX 5.2
Pentium 4 Core p4Series p5Series

So... Windows?> gets obsolete..
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View Paths
Iﬁlersion 7.0
/

Im\crobat Reader

/ N/
rentium ot Dt

So... Windows?> gets obsolete..
And... Acrobat for AIX is no longer supported..
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Preservation Manager

The Preservation Manager knows two modes of operation: model view and

browser view

Preservation

Model View
Defining file formats
Building the structures to maintain the
technical metadata (PLMs)
Specifying technical metadata (View Paths)
Creating associations between
objects/collections and View Paths

dxport Model (View) (Save)
Eixport Metadata (View) (Save)

« Searching entry for all defined technical metadata
* Recursive closure of dependencies
« Entry point to conduct What-If scenarios

Browser View
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Model View

The technical metadata is defined “Lego Style” through the reuse of
more basic building block

Preservation Manager Model: Attributes

/Attribute Attributes

Status = Under Construction
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Applications

cPU Name [Disp\ay resolution ]
e eneed Deseription The display resolution of a digital television or computer display typically refers to the number of 1=
Golgrdep?h distinct pixels in each dimension that can be displayed. It can be an ambiguous term especially as the
Dle'wce dnveml displayed resolution is controlled by all different factors in cathede ray tube (CRT) and flat panel or
(L1 2y D projection displays using fixed picture-element (pixel) arrays.
End of support
ISEE] (i 2 One use of the term "display resolution" applies to fixed-pixel-array displays such as plasma display
Generlal MEESiEiad panels (PDPs), liquid crystal displays (LCDs), digital light processing (DLP) projectors, or similar ]
i : technologies, and is simply the physical number of columns and rows of pixels creating the display
Iwiziues Eenmeadn (e.g., 1280x1024). A consequence of having a fixed grid display is that for multitormat video inputs all
Kleybt?ard displays need a "scaling-engine" (a digital video processor that includes a memory array) to match the
Libraries incoming picture format to the display. £
Memory
Mouse Type IEnumeration j
Name :
Pixels per Inch Metric [ ]
Release date
Remarks Value Add > 320°200 (CGA)
Removable media | = 840%480 (VGA)
Sound card __mPot_ | |800*600 (SVGA)
Supplier 1024*768 (XGA)
Version 128071024 (SXGA)
Video card 1400%1050 (SXGA+)
Visual display unit 1600%1200 (UGA)

1920*1080 (HD 1080)

1920*1200 (WUXGA)

.
Save | New
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Model View
The technical metadata is defined “Lego Style” through the reuse of

more basic building block

v'Layer

10 |

Application
Clesktop Persanal Computer
Operatng System

Preseuisiles

Mama
Dwseription

Allribules

Pressrvalion Manager Model: Layers

Status = Under Coansiruslion

|Brication

l

& gerdice thal bensfia the user

CPL g

Celer depth

Devioe drivers
Display resolution
End of suppon
Gangral usags end
Ganeral usags slan

Hardkdizk

Sz

A, simiple, if impedact analegy in the world of hardware would be the relalionship of an electz light bulb
tan applicaion) ta an eaciric power genamlion plant (a system). The power plant marely genermles
alactricity, nod itsell of any real use urtil hamessad 1o an application like the eactic Bght thal pedoms

Typical examples of sollware applications ane word processan, spreadabests, and media playens, bt

Bl

Applications =2
L s |

< Flramwval

19 Requined
2] Muhi Valued
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Applicalion software is any fool that funclions and is opemted by means ol a computer, with the
purpesa of suppoiting o improving 1ha 5 offware users work, In othar words, i 1ha subclass of
computer softwars thal smploys the capabililies of a computer dirsctly ard thoercughly to atask that the
sz ar wishes 1o perform, This ahould b= contasted with syslem soltwars (nfrastnaciural or middlewane
(somguler senvices’ processes Inbegrators] i invelyed in inlegrating a computers various capabilbies,
bl typically doss nol directly apply ilem in e pedormance of Lacks thal benelil the user. In this
canlext Lhe Lemn sppbcation relens 1o belh he applisalion sollware and 8 implemantation.[1]
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Model View

The technical metadata is defined “Lego Style” through the reuse of
more basic building block

Preservation Manager Model: PLM's
PLM's

Status = Active
Application on Personal Computer | Name Application on Personal Computer
System Id PLM020090111080350903KB0017835
Description

v PLM

Application = Application
Desktop Personal Computer Prerequisites
Operating System Operating System

Prerequisites Desktop Personal Computer

11| Long-term Digital Preservation Centre of Excellence - The Netherlands 15/04/2009




| Digital Information Archiving System

Model View

The technical metadata is defined “Lego Style” through the reuse of

more basic building block

File types
Portable Decument Format (PDF) (1.2)

Portable Document Format (PDF) (1.3)
Portable Document Format (PDF) (1.7)

v'File Type
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Name

File type Id (DIAS)

Format type
Version

Base coding

Description

Preservation Manager Model: File types

Status = Under Constructicn

Portable Document Form ]

001

[

l |
|POF |
12 |
l |

application/pdf

Save |
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Model View
The technical metadata is defined “Lego Style” through the reuse of
more basic building block

Preservation Manager Model: View paths

View paths Status = Under Construction
PDF 1.2 Viewer =] -
PDF 1.3 Viewer Name PDF 1.2 Viewer
PDF 1.?V!ewer . Description Portable Document Format (POF) is a file format created by Adobe Systems in 1993 for document =
PDF 1.7 Viewer (Linux) exchange. PDF is used for representing two-dimensional documents in a manner independent of the

3-D, embedded 3-D documents) that includes the text, fonts, images, and 2-D vector graphics which
comprise the documents.

Wikipedia, Jan 2009

(o

Review Date 2010-01-21 |(Y¥YY-MM-DD)
PLM |Application on Personal Computer j

Application

Name * [Adobe Acrobat Reader for Windows ]

Version * [301 ]

Supplier [Adobe Systems Incorporated ]

Release date * [199?_05_10 ] EEiT
Prerequisites

v'View Path

(€X'

Applications + [ Add ]
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Quality Control
Quality control within the Preservation Manager is being managed by
the status indicator of each building block

= Attribute State Transition

Create Attributte

Updatedttribute()

| & Under Construction | Deleted
' ~ Deleteattribute() @
Proposebttribute( RejectAttribute() DeleteAttribute()
s " | |,,—— ) Active
& Proposed | @ Defined ) o
.| B |. ¥ .
ApproveAttibute() ~ AssociateViewPath()

(above is also applicable for other building block: layer, PLM, view path and file type)
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Browser View

The Browser view provides a structured navigation process through the
technical metadata and their dependencies

Preservation Manager Browser

Object

Id

Name
Description

Status

Creation date
DIAS file type Id
Format type
Version

Base Coding

Porabk Documeni Formai (PDF) (1.7)

Search I All j object(s) with status |AII j and creation date | All j [ddfmma‘ww Search Reset
Search String [ ] Search | Reset |
File types View paths PLM's Layers Attributes
'« | |PDF1.7 Viewer | | Application on Personal Compuier | | Application L~ | | Name =
PDF 1.7 Viewer (Linux) PeEquEil=s Vemsion
Cpemiing Sysiem Supplier
Deskiop Pemsonal Compuler Releas= dale

Application=z
Device drivers
Libaries

End of suppor
CPU

CPU speed
Memory

Hamddisk

Video card

Visual display unil
Display msolulion
Colordepih
Sound card —
Keyboamd

Mouse

> - - b Removabke media

(4]

File type
FTY020090111111541931KB0014023
Portable Document Format (FDF)

Portable Document Format (PDF) is a file format created by Adobe Systems in 1993 for document exchange. POF is used for
representing two-dimensional documents in a manner independent of the application software, hardware, and operating system.[1]
PDF file encapsulates a complete description of a fixed-layout 2-D document (and, with Acrobat 3-D, embedded 3-D documents) t
includes the text, fonts, images, and 2-D vector graphics which comprise the documents. PDF is an open standard that was offici
published on July 1, 2008 by the ISQ as |SO 32000-1:2008. PDF 1.7 was release in 2006. Wikipedia, Jan 2009

Active

Sunday, January 11, 2009
003

PDF

1.7

application/pdf
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Usage Scenarios
Preservation Manager be used in different type of configurations:

Usage Scenarios:
- Additional DIAS component
— File type management
— Technical metadata management
* File / Software Registry
— File type management
— Software configuration management

IBM's Preservation Manager future value propositions:

* File / Software Registry implementation
— IBM controlled formats and software stacks
— Signaling and advisory services

« Combining with IBM’s Preservation Data Store Technology
— Specifying migration actions

— Replnfo Manager
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Universal Virtual Computer Demo
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Technology Innovation
The speed of technology change is only increasing and with it
technology obsolescence -

wmgmmmmmm
R

.........
JemET
Sasate

0OQO (2002)

IBM BLUE GENE/L (2005)
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Universal Virtual Computer
The UVC has a very elementary instruction set (25) and it is a bit addressable

op segment flag register segment flag register
(8 bits) (32 bits) ) (31 bits) (32 bits) (1 bit) (31 bits)

Move information between registers and memory Comparison instructions

Load Reg1 (dest), Reg2 (address), Reg3 (length) Grt Reg1 (arg1), Reg2 (arg2)
Store  Reg1 (src), Reg2 (address), Reg3 (length) Equ Reg1 (arg1), Reg2 (arg2)
Lsign  Regt (dest), Reg? (address)
Ssign  Reg1 (src), Reg2 (address) Not Reg1 (dest),

Or Rt (st P (arg
Loadr  Regl (dest), Reg2 (src) And Reg1 (dest), Reg2 (arg1)
Nsign  Regl (negative) Br Reg1 (address)
Loadc  Regi (dest), Reg2 (length), bit string Bre Reg1 (address)
Rlen Reg1 (length), Reg?2 (src) Break

Call Reg1 (section), Reg2 (address), Reg3 (argument)
Add Reg1 (dest), Reg2 (arg) Stop
Subt  Regt (dest), Reg2 (arg
Mult Reg1 (dest), Reg2 (arg) In Reg1 (msg type), Reg2 (length), Reg3 (address)
Div Reg1 (quotient), Reg2 (arg), Reg3 (remainder) Out Reg1 (msg type), Reg2 (length), Reg3 (address)
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Virtualization
UVC is a segment-based machine with almost unlimited resources

Segment N

Segment 3

Segment 2

Segment 1

Register 1

sign

displacement
| | | | | |

Register 2

length

sign

T T T T T T
reference to register
1 1 1 1 1 1

Register 3*

length

sign

Low Address

. 2

sequential memory

High Address

length sign

rer 1

displacement
| | | | | |

length sign

er 2

T T T T T T T T
reference to register
1 1 1 1 1 1

3 length sign
fer

. 2

sequential memory

High Address
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Communication
Interaction with the outside world is established through the defined
communication channel

Valid Communication Patterns
Communication Channel
Program

uveC Message | Message Message Usin
Emulator Type | Length Data g

UVC Emulator
IN ouT

Communication Channel

Program
uvc Message Message | Message US% n
Emulator DELE Length | _Type ¥

UVC Emulator
ouT IN
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UVC Data Preservation
By migrating “proprietary” formats into machine-independent
descriptions, the informational content can be long-term preserved

Original Logical Data View Rendered
Object (LDV) Image

<PIXEL>

<COLOUR>
uvC Restore

P SHED= 148 Application
rogram icati
. 9 <GREEN> 136 PP

<BLUE> 138

Description of
the elements +
explanation
data format

Logical Data Schema
(LDS)

“Long-Term Archiving of Digital Information”, Raymond Lorie, IBM Almaden Research
Center, RJ 10185 (95059), March 28, 2000
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UVC Data Preservation

Overview of IBM’s UVC long-term Data Preservation process based on a
combination of emulation (UVC) and migration (LDV)

Archive

Digital
Object

uvC
Program

Logical Data
Schema

uvC
Specification

In the future

UvC
Program

UVGC

Digitaal
Object

Logical
Data
View

el

Logical Data
Schema
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Migration Validation
The UVC Data Preservation approach could also be used to automatically
validate format migrations

TIFF to JPEG2000 conversion

<PIXEL> <PIXEL>
<COLOUR> <COLOUR>
<RED> 148 <RED> 148
<GREEN> 136 <GREEN> 136
<BLUE> 138 <BLUE> 138
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UVC Program Preservation
The UVC vision intended to gradually also support the emulation of existing
program, i.e. UVC Program Emulation

Present | Future Present | Future Present | Future Present | Future
Data Restore
Data Application
Data Data Restore
Restore Application
Restore Application
Application Process Process uvc
Process Program
Metadata UVvVC
Program
uvC
Metadata Program Metadata
Example Example Example Example
BMP JPEG Spreadsheet Chess Game
Metadata M eanin g Process/Program
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Planets UVC _Spreadsheet Proof of Concept

-(4 Applications Places System eoa 1 & wi wed Nov 21, 9:01 PM

1 demo_spreadsheet - Sharp Tools Spreadsheet E“EHE]
File Edit Table Chart Help
BEEREIE] BN
A B &
Expenses renovation F.oof 120000
kitchen FEOO.0

1

2

& Bathroom 22000
& Carden 2100.0
=

&

7

Total: 25100.0
,r uvc@uvc-vmware: ~/uve_package/spreadsheet E“E“ZI
File Edit \iew Terminal Tabs Help

uvc@uvec-vmware: ~juvc_package/spread... £ |uvc@uvc-vmware: ~/uvc_package/spread...

uvc@uvc-vmware:~/uvc_package/spreadsheet$ cat demo_spreadsheet.csv
Expenses renovation Roof 12000.0
Kitchen 7800.8
Bathroom 3200.0
Garden 2100.0

Total: =Cl+C2+C3+C4

(5

Expenses renovation 12000.0

Kitchen 7800.0

Bathroom 3200.0

Garden 2100.0

25100.0

@ 2 [System Monitor] Uve@uUve-vmwane: ~fuve_... O untitled - Sharp Tools Spre... || O UWC Spreadshest ﬁ

To direct input to this vitual machine, press Ci+G. @l YMware Plave
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