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Outline
TIMELESS BUSINESS ® ® ©

= The TIMBUS Approach

= Context Model
= Business Context Acquisition
= Risk Management

= Risk Solution: DP Expert Suite
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Outline

TIMELESS BUSINESS ® ® ©

= The TIMBUS Approach
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TIMELESS BUSINESS @ ® ©

The TIMBUS Project 0

= TIMeless BUSiness Processes and Services

= |P FP7 Project (2011-2014) 4
S0
q.' DigitalPreservationCoalition a|Xa ’S aglca (o).
oftware

Itm =

ol ®
S e C u re WESTFALISCHE l n tel
sba-research.org WILHELMS-UNIVERSITAT ‘ ]
meeeseeeeeeeeeeesssss MUNSTER
%
S

LABORATORIO NACIONAL
DE ENGENHARIA CIVIL g g(IT ®

_7; 2014-11-18 timbusproject.net © 2014 4




TIMBUS Overview & Objectives

TIMELESS BUSINESS @ © ®

= Primary Motivations

= Declining popularity of centralised in-house BPM
= [Increasing popularity of external service providers

= Increased concern for dependability and trust

= TIMBUS Approach

= Establish the set of activities for long-term preservation

= Explore DP from a Business Continuity perspective

= Risk assessment for cost effective preservation

.

= Dynamic and recurring maintenance
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The TIMBUS Approach @
TIMELESS BUSINESS @ ® ®
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Business Context Preservation

TIMELESS BUSINESS @ ® ®
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Business Concerns
TIMELESS BUSINESS ® ® ©
= Businesses want to focus on Core Competences

= The Concern of Multiple/Tiered Dependencies
= Dynamic and Expanded Distributed Contexts

TIMBUS brings:

= Context: Awareness of Assets & Dependencies

= Risk-driven Management, Effective Cost Modelling
= Digital Preservation as Risk Mitigation Strategy

= Preservation of Data + Processes
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TIMELESS BUSINESS @ ® ®

Results & Products of TIMBUS @

»= Preserving the WHOLE PROCESS, not just data

= Set of METHODS & TOOLS to identify and capture
relevant information

= Ability to capture and store THIRD-PARTY SERVICE
INFORMATION

» |ntegrated LEGAL GUIDANCE and intensive RISK
ASSESSMENT

= Safe and secure LONG-TERM DIGITAL PRESERVATION
= RELIABLE REDEPLOYMENT in the future
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TIMBUS Storyboard 0

= T@ - Context Model Definition/Design

= T1 - Creation of Context Model Instance
= T2 - Context Model Analysis

= T3 - Digital Preservation

= T4 - Preservation Maintenance

= T5 - Business Redeployment
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T@ - Context Model Definition

TIMELESS BUSINESS @ © ®

TIMBUS Context Model
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T@ - Context Model Definition

TIMELESS BUSINESS @ ® ®

- @ Representation

- @ Reguirement

& @ Stakeholder

rd = () SystemSoftware
L Value

3 Pa rty - WorkPackage

4 .Aspect

F-- . Layer

=~ ApplicationLayer
- BusinessLayer
= i TechnologyLayer
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T1 - Context Model Instance

TIMELESS BUSINESS @ ® ®

Extractors:

Linux HW "y / TIMBUS Context Module

Debian SW / Licences | . _

Red Hat SW / Licences Tech;; Edit Context Instiance ', Context Model \\

Windows DLL / MSI @© | Instance I

Perl Modules L mac : = _ |

LLM Surveys ?Acquisition : OWL. :

Process Extractors Acquisition Module | = % I

Network Information Context |
Properties Dependency ]

Network Topology Bxtractor Extractor = < B

Modified Code Proct;:tl‘:fti?ap ———

Process Monitoring

Network Monitoring R

TACET / Sensors T

Agent Module

" Customer ;# .

Environment
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T2 - Context Model Analysis

TIMELESS BUSINESS ® ® ©

Risks:
@/ . ldentify —
= - Classify :

Risk Expert
Console
oy

Domain Experts: ?

Preservability Expert

PreServ. RepOrt Risk » Context
Management
Module | = o= --=== ?

Contex’t
LLM M \ A
Experts - Risk
Logs

Report:

Problems == T
Opportunities : QWL @m)f:t
Model instance
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T2 - Context Model Analysis

TIMELESS BUSINESS @ ® ©

Risks:
Risk Expert | + [k / . ldentify . Get Mitigation Solutions
Console > Classify . Select Best Provider
Loop Risks
? Solution Providers:
Domain Experts:
COI‘)t y ESCfOW
e)(t .
Preservability P - m Service
v Report b RECT, cost
Management
Ri
Module sk DP
R
context eco'”me”datio Provider
*+C h
LLM \_\_\\/\ Repo\’\'. Ost

EXpertS t Analyse t 5
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. Problems ' —,’-:iji: o ﬁ— / ::sec:e
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_7; 2014-11-18 timbusproject.net © 2014 15



T3, T4, T5 - DP of Business

TIMELESS BUSINESS @ © ®

Risks:
,&H/ . Identify . Get Mitigation So_lutions
Console > . Classify . Select Best Provider
. Loop Risks
A . Mitigate!!!
Domain Experts: ?

Preservability

Risk Solution Providers:

Pr,
Management Mitigate,
Module Prege DP
y rl/e

Reg Or Provider
LLM L\_\\/\ Repo“t epIOy)
Experts i <5
Report: - : Technical
Problems e~ = e A
Opportunities OWL Context

Model Instance

_7; 2014-11-18 timbusproject.net © 2014




TIMELESS BUSINESS @ (® ®

TIMBUS Use-case Validation @

= WP7: Preserve Open Source
= Open-Source Workflows
= Phaidra - Digital Library
= RCAAP - Aggregation of Digital Libraries

= WP8: Preserve Large Infrastructures
= CAD/CAM
= Sensors
= Mathematical Simulations

= WP9: Preserve Distributed eHealth environment
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Phaidra - Structures

TIMELESS BUSINESS @ ® ®

= Architecture
* Implementation

= Debian 7.1; —
= Fedora Commons 3.3; i ol i bl

" fomcat 6; wms o T, [
- ApaChe 2; — @ > . <—> | LDAP
= MySQL 5; = FR(‘::JETBE-ND = L ® <—> | ORACLE
= Catalyst 5.8; / 5\

= Java 1.6; L LS

= Perl 5.14. P DN

= Complex installation
= requires multiple installators and custom modules
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RCAAP - Structures

TIMELESS BUSINESS @ ® ©

m v m v T sets Y 7] documents v
> word > word id INT(11) id VARGHAR(255)
> count INT{11) 2 count INT(11)

- archive_id VARCHAR(255) > harvested_date DATETIME

Database
Schemas

» higden TINYINT(1) » higden TINYINT(1) > set_name VARCHAR(255) > harvest_event DATETIME

- set_spec VARCHAR(255) » archive_id VARCHAR(255)

> actve TINYINT(1) > itles LONGTEXT

"] problems. v > > creators LONGTEXT

> document_id VARCHAR(255) > subjects LONGTEXT

 problem VARCHAR[255) ] repositories v  doscriptions LONGTEXT
arcid VARCHAR(255) > publishers LONGTEXT

> alisets TINYINT(1) > contributors LONGTEXT

] historic v > harvesting TINVINT(1) > dates LONGTEXT

> archive_id VARCHAR(255)

> oaiurl VARCHAR(255)

> types LONGTEXT

5 year INT(11) 2 homepage VARCHAR(255) > formats LONGTEXT
> month INT(11) + name VARCHAR (255) > dentifiers LONGTEXT
2 gay INT(11) > description_en VARCHAR(1000) » sources LONGTEXT

> documents INT(11)

> description_pt VARGHAR(1000) > languages LONGTEXT

> active TINYINT(1)  relations LONGTEXT

Deployment
Models

> version VARCHAR(20) > coverages LONGTEXT
] deleted_documents v

deleted_id VARCHAR(255) ‘

» adminemail V ARGHAR(255)  rights LONGTEXT

» harvest_method VARCHAR(50)  alltext LONGTEXT

> delition_date DATETIME
»

»last harvest DATETIME > parsed TINYINT(1)

> metadata_format VARGHAR(50) > document_issue_date VARGHAR(255)

> resumption_token VARCHAR (255) > document_link VARCHAR(300)

> harvested TINYINT(1) > document_type VARCHAR (255)
"] document_set v

> order INT(11)
> document_id VARCHAR(255) |

> document_language VARGHAR(255)

Conceptual
Nodes

2 full_text TINYINT(1) > document_views INT(11)

Sala ¢e equipamentos 03

Se03

» set_id INT(11)

Sala de equipamentos 06

> country VARCHAR(50)

> tags_pt VARCHAR(500)
> tags_en VARGHAR(500)
 directoryURL VARGHAR(100)
> degois TINYINT(1)

> openAire TINYINT(1)

vs02 (backup)

> driver TINYINT(1)

Repositérios

Dados
Cientificos

Revistas

dbO1! (Posgres)  db02 (MySQL) /rcaap db03 (Posgres)  dbO4 (MySQL)

Backup Backup
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TIMBUS Tools & Prototypes

TIMELESS BUSINESS @ © ®

WP7 WP8 WP9
0S Workflows
Name Responsible | gyl 5
plicateDetection - -
(MatchBox) Migration Characterization | Phaidra RCAAP |CAD/CAM Sensors MathSim | eHealth
- {ImageMagick) {JHove)
Server Client

gg;tle;;:ion Yes Yes fes Yes Yes Yes Yes Yes Yes Yes
- Debian

Raw Raw Raw Raw Raw Raw Raw
- Linux

Raw Raw Raw Raw Raw Raw Raw

| = . 0

E:trg‘zfgf Mz OWL oWL Raw COWL OWL OWL OWL Ne Mo OWL OWL
- Windows DLL Raw
Extractor INESCID No No No No MNo MNo WL MNo MNo No
- RCAAP
Network cMs No No No No No Raw No No No No
Topo og F’ ............. O ..\‘ L
Extractor
- DSpace Raw
Metadata CM5 No Mo No Mo Mo ""-“"L Mo Mo Mo Mo
Extractor -
- Perl Modules - Raw Raw Raw Raw Raw Raw Raw
Extractor Mz owL aowL QWL OwWL OwL to Mo to OwL owWL
- Static
’I“FE;E’I“T?:; on Yes(TODO) | Yes(TODO) |  Yes(TODO) Yes(TODOD) Yes(TODO) | Yes(TODOD) Mo Mo | Yes(TODO) | Yes(TODO)
Extractor
Ef{:;‘crtil SBA No owL owl owWL No Mo No No No Mo
Dynamic
Etﬁ'ta";fgf KIT No No No No Yes No No No No No
(Apachelog)
Dynamic
?ﬁ:’igf KIT Yes Yes Yes Yes Mo Yes Mo Mo Yes Yes
(SystemTap)
m;fﬁ';:érg‘;‘é‘zd KIT No No No No Yes No No No No No
Local KIT No No No No Yes No No No No No

Groups/Users
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TIMBUS Tools & Prot

TIMELESS BUSINESS @ ® ®

Ynix KIT No No Mo No o Yes No No No No No

Permissions

Added Files KIT Mo No No Mo TYes Mo MNo Mo Mo No

Modified KIT Mo No Mo No & Yes Mo No No No No

Package

Sensors

Evtractor KIT Mo Mo Mo Mo Mo Mo Mo HYes Mo No
KIT Mo Mo Mo Mo Mo Mo Mo FYes Mo Mo

Mo Mo Mo Mo Mo Mo Mo Yes Mo Yes

LLM (Legal Life

cycle SAP/SQS Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Management) | T e

Tool

Risk Evaluation Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

& Treatment

IERM )

(Intelligent Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Enterprise Risk

Management)

iERM Extractor CMs Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Context Model

DIO to BFMN CM5 & BPMN Mo G BPMN & BPMN Yes(TODO) | & BPMN & BPMN No & BPMN BPMN

Converter

Ontology

Visualisation SBA Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Tool

DPES (Digital

Preservation Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Expert Suite)

Preservation

Alternative SBA Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Identifier

Dependencies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Reasoner

2014-11-18
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TIMBUS is Open Source

TIMELESS BUSINESS @ ® ®

apen source p projects  esffinge  profile log out

ostse TIMBUS

okt : Home LM RQ
e 2w = ... almost totally

o ’ Welcome to the TIMBLU S Project official tools code repository. [ ] L'Icence: Apache Vz . 0

e i = Reuses SOTA technology

curl O st i o/ it - - o init e
Domain Tools X curl http://commondatastorage.googleapis.com/git-repo-downloads/repo | python - init -u https:/

Jfopensourceprojects.eu/git/p/timbus/support/repo u °
_ ) curl http://commondatastorage.googleapis.com/git-repo-downloads/repo | python - sync Ses S an a r S °
DF Expert Suite 3
g wred .
Support Development = TIMBUS Architecture u ArCh] mate®
TIMBUS EU Project > R
Knowledg | Editors ] °
Create Page s °
Bages

Pages
Browse Pages TIMBUS - C U D F
Browse Labels Domain Tooks Risk Tools
7= LM I Rigk Assestarsnt | ] vee
: : Toal Tool
rmatti Centext Population Tools Context Context

el = Code available on:
| M= https://opensourceprojects.eu/p/timbus

Context Context
Identifier Console
Module
|
Madules Modules

This project is being administered by:
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https://opensourceprojects.eu/p/timbus

Outline

TIMELESS BUSINESS ® ® ©

= Archimate®

= Context Model -
= Flexibility
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Context Model Overview

TIMELESS BUSINESS @ ® ©

= [nformation Systems Model

= Ontology of concepts for semantic analysis & relation

= Distributed databases
TIMBUS Context Model

’<€pratégé T )
= Standards & Tools — \:“: ol

\Archimate - OWL

= Archi / Archimate® ., 2/ [T e =l
. PrOtégé ‘: Biz2 .;—-n‘ Text Editor Bizzi
1 \ \ ‘

l

= CUDF Lo o verary
\ R

= One DIO/Multiple DSOs

1
Biz3 |
1

____________
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Context Model - Phaidra

TIMELESS BUSINESS @ ® ®
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Context Model - RCAAP

TIMELESS BUSINESS @ ® ®

Depositor £

Deposit Ploc

Start depasll
Upload to
Repositony

Depositor £

I

( Deposit Process =
Start d it
e Edit Metadata => Upload to =5
L Repositony
Collection/ 2 Depositor £
Community
Coordinator

I

1 Deposit P.

ess =
Start deposit Approve = Edit Metadata = Uplaadlo
Docurment Repository
: : : — ~
Reviewer Collection/ 3 Depositor % Directory RDC SARI I SEURC SARC Common
Community ;
Coeordinator i
|
|
|
!
|

I ‘

Deposit Process !

. s .
] ] ]
= H 1 1 H
[ Fevicwr .:;>] [ App.we .:;>] [ Edit Metodata .:;>] [ upbadm ] SARDC % SARI % Portal and % SEURC % SARC % T
Document Document Repository Validator Repository
T

S 7
— N
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Outline

TIMELESS BUSINESS ® ® ©

= Challenges

= Business Context Acquisition
= Aggregation

TIMBUS Context Module
B i<k M\Aanacementr 222222 w8 | onoooiiioon
I Context Model \l
d 1
! : 1
i =
! OWL i
1
\ Context :
. —

1
|

" Customer

§ .
. Environment

\_———————,
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TIMELESS BUSINESS @ ® ©

Business Extraction: Objectives o

TIMBUS Phase 1: Capturing the customer environment
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TIMELESS BUSINESS @ ® ©

Business Extraction: Objectives o

TIMBUS Phase 1: Capturing the customer environment

‘ Software
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Business Extraction: Challenges

TIMELESS BUSINESS @ © ®

Heterogeneity

1 7 ffffy,;_; Questionnaries e N, <4 TIMBUS
fk/ Ly Surveys Context

Data/Records Acquisition
Analysis

2 j‘ Legacy
i Adapters
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TIMELESS BUSINESS @ ® ®

Business Extraction: Challenges @

Disciplines
Integration
TIMBUS

S Context
Acquisition
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Business Extraction: Requires

TIMELESS BUSINESS @ ® ®

= Comprise multiple analyses
= Cover multiple disciplines

= |ntegrate various providers
= Reduce/avoid downtime

= Enable Modular & Dynamic extraction
= Handle heterogeneous environments

= Have a contributive philosophy
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TIMELESS BUSINESS ® ® ©

. Configuration
Business

.

L

05GlI
v
Context
Acquisition I
Context I Extractor
Extractor
Extractor
<< interface >>

A
s gy bacor

<< web service »> Query ﬁ #n

A

N

D

* Environment

SEVENTH FRAMEWORK
FROGRAMME

2014-11-18

\

Context Model

<< web service >>

{0

Ontologies

DIO+DSOs

|

Business Extraction: Proposal

Customer *chine Customer Machine Ehst{ner Machine
1 1 1
Extractor Extractor Extractor
Adapters Adapters Adapters
(script/application) (script/application) (script/application)
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Business Extraction: Proposal

TIMELESS BUSINESS ® ® ©

0sGl

L v
Context
Acquisition

] Run:
Context Extractor ” o Different extractors
Extract L > . .

o « Different environments

§ Wi - Different QoS
i Request Context
andler Model
* Handl * ﬁ

* Precedences

<< web service »> Query
A
Py g DIO+DS0Os
. Configuration \
&; B us-i TR \. ioﬁfzﬁggi Cu;c.tomer f:\achine Cu] mer Machine Eh]st%wer Machine
L Environment = Y Extractor Extractor Extractor
- 9 y | e ! Adapters _Adaptgrs_ Adapters
— - (script/application) (script/application) (script/application)
= I p
Ontologies @ EU |
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0OSGi1 in TIMBUS Extraction FW

TIMELESS BUSINESS @ (® ©

' Business

Extractor

‘,
~ . Needs

—

Virgo

Installed

Dependencies

satisfied?

Stop

+Ilf active Extractors-
Extract API
Reqmres

— 1 ' Softwa re J Virgo Repository - Static artifacts

Commoan libraries
- Extractors-Core

+ Single Standard Solution
+ Adaptable to Business Needs
+ High availability

« Contributive-like model -
J
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Extraction FW: Architecture

TIMELESS BUSINESS @ © ®

Environment Extraction

S5H

Extraction through

Debian Software - Amplements

Extractor

o

Extractors Core

2 ]

<inferace==
IEXTIracior

+getName() : String
+getSymbolicName():String
+getVersion():Version

[<f---Uses ----{ Extractors API

HTTP

+getSupportedOperatingSystems():EnumSet<OperatingSystems
+getParameters:HashMap<String, Parameter>
+extract(endpoint : Endpoint, useCache : boolean):String

R

I Software

Implemeants

ﬁliﬂn through

Dspace
Extractor

TIMBUS

TIMELESS BUSINESS PROCESSES AND SERVICES

Choose the machine from which to make extractions. Default is locainost

R e

Paramsters

GUI

' Extraction

GUI

getAvailableExtractors ()

'Raw Data
(JSON)

¢

ConvertRequest (JSON

i

' §

Extract Request (JSON)

Modelling & Conversion

Debian
Software
Converter

Dspace

Converter

Converters APl

Converters Core

=einfenaces:
IConverter

+getName() : String
+getSymbolicName():String
+getVersion():Version
+getCompatibleFormats() :String[]
+convert(jsonString : String):String

| CUDF DSO

i
i

|
' Context

2014-11-18
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Demo: Linux HW Extraction

TIMELESS BUSINESS @ ® ®

Multiple Sources
for Information

Target
Machine

Remote/Local
Extraction

- e e o= -

= _ s Context Model
Instance
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Linux HW Result - Phaidra

TIMELESS BUSINESS @ ® ®

Individuals: DIMMRAR r Annotaticns h

IE IE Annotations: DIMMBEAR

& 82540EMGigabitEthernetController Annotations e sl
# BIOS

& CommonKVMprocessorIntelCorp.

% DIMMRAM

# VGAcompatiblecontroller

Description: DINKMEAM Property as=ertions: DIMMRAN

Types e Object property assertions e
©RAM 0000

Data property assertions o
Same Individual 25 (G = manufacturer ""~~string

w serialNumber """ "string
@ product ""~"string

Q0000

) - o -E;iizﬁ;t;m““‘string 0@00
ifferent Individuals o@oo
0000
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Linux HW Result - Phaidra

TIMELESS BUSINESS @ ® ®

* 9 bookean

IE. ArchimateConcep

@ LocationType # DIMMRAM
™
>
LY.
|EI. Hardware
7 = RAM E‘a RandomAccessMem
P @ Thing ® PointOPointNetw
*a cpu ork
Y
A
= L2 ’ E. Stﬂm
0 Layer VN
IE. — E. anylURI
on

O Time

]
@ GraphicsProcess
ingUnit l
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Demo: Debian SW Extractor

TIMELESS BUSINESS @ ® ®

. aptitude  ( tasksel  « synaptic = apt

Package
Managers
Target 5N
Machine
T Dependencies T Breaks & Resolves & Conflicts
Remote/Local
Extraction T l OWL TIMBUS
= e - @ CUDF \\ : ,ODO 9
DSO >~ Context Model
GUI — Instance
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Debian SW Result - Phaidra

TIMELESS BUSINESS @ ® ®

Individuals: intramfs-tools MEEE

#[x]

# grub2-common1.99~
# gzipl1.4-1ubuntu2
# gzipl.4-1ubuntu2dg
# gzipl.4-1ubuntuZin
# hdparm9.27-0ubuni
# hdparm9.37-0ubuni
# hostname3.06ubunt
# info4.13a.dfsg.1-8u
# info4.13a.dfsg.1-8u
# info4.13a.dfsg.1-8u__
# info4.13a.dfsg.1-8u—
# initramfs-tools-bin0
# initramfs-tools-bin0
# initramfs-tools-bin0
# initramfs-toolsD.09
# initramfs-toolsD.00
# initramfs-toolsD.99
# initramfs-toolsD.99
# initramfs-tools0.99
# initramfs-tools0.99
# initramfs-tools0.99
# initramfs-toolsD.00
# initramfs-toolsD.09
# initscripts2.88dsf-1
# initscripts2.88dsf-1
# initscripts2.88dsf-1
& initscripts2.88dsf-1
& initscripts2.88dsf-1
& initscripts2.88dsf-1

[4]

Annotations Usage

Usage: initramfs-tools0.93ubuntu

Show: [ this[v] different

Found 10 uses of initramfs-tools0.99ubuntul3.s
> 4 apparmor2.7.102-0ubuntu3.9initramfs-tools
- 4 caixamagica-minimal1.267xcm1initramfs-tools
- 4 console-setup 1.7 OubuntuSinitramfs-tools
- dpdmsetup2-1.02.48-4ubuntu?.4initramfs-tools
- @ kbd1.15.2-3ubuntudinitramfs-tools
- 4 linux-image-3.2.0-24-generic3.2.0-24.39%initramfs-tools
- 4plinux-image-3.2.0-61-generic3.2.0-61.92initramfs-tools

ot Tnd ANAT 1 AEAR 4 1l E s - Y £ ¥, 1

-

l

Description: initramfs-tools0.9%ubuntu13.5

Property assertions: initramfs-tools0.9%ubuntu13.5

Types
(hasDependency value
initramfs-tools0.99ubuntu13.5busybox-initramfs) and
(hasDependency value
initramfs-tools0.99ubuntu13.5cpio) and
(hasDependency value
initramfs-tools0.99ubuntu13.5findutils) and
(hasDependency value
initramfs-tools0.99ubuntu13.5initramfs-tools-bin) and
(hasDependency value
initramfs-tools0.99ubuntul3.5klibc-utils) and
(hasDependency value
initramfs-tools0.99ubuntul3.5module-init-tools) and
(hasDependency value
initramfs-tools0.99ubuntul3.5udev) and
(hasDependency value

Package

Sarme Individual Az

-

l

Object property assertions

® hasDependency
initramfs-toolsD.99ubuntul3.5initramfs-tools-bin

m hasDependency
initramfs-tools0.99ubuntul3.5module-init-tools

® hasDependency initramfs-tools0.99ubuntul3.5klibc-utils
® hasDependency initramfs-toolsD.99ubuntul3.5util-linux

® hasDependency
initramfs-tools0.99ubuntul3.5busybox-initramfs

m hasDependency initramfs-tools0.99ubuntul3.5udev
m hasDependency initramfs-tools0.99ubuntul3.5cpio
m hasDependency initramfs-tools0.99ubuntul3.5findutils

Data property assertions
®m hasName “initramfs-tools™~"string
@ hasVersion "0.99ubuntul3.5""~"string

[»

4]

2014-11-18
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Debian SW Result - Phaidra

TIMELESS BUSINESS @ ® ®

"Package”: "acpid”,
Package: acpid "Status": “install ok installed",
Status: install ok installed

"Installed-Size": "156",

Installed-Size: 156

ﬁ' "Architecture”: "amdé4",
Architecture: amdé64 "\é:rsézgs:"- 1[:2'0'18'1Ubuntm ’
Version: 1:2.0.18-1ubuntut ( P ’

Depends: libcé (>= 2.15), upstart-job,

"Package": "libcé",
Isb-base (>= 3.2-14), kmod

"Comparator”; ">=",
"Version": "2.15"

b
Conffiles: {
"Package": "upstart-job”
},...
/etc/acpi/events/powerbtn “Conffiles”: [
57f021ab2369f211018d6e7d11434314 {

"file": "\/etc\/acpi\/events\/powerbtn”,
"hash": "57f021ab2369f211018d6e7d11434314"

b
* @ VersionedPackag _ & acpid1-2.0.10-1 \ * ¢ libc62.15-0ubun
e ubuntu3libcé | jai0s
N ¢ acpid1-2.010-1 " # Isb-based.0-0ub
7\ T~ | ubuntu3isb-base | untu20.2
# apidl-20101 [ a
ﬁ ubuntu3 N ~
v ~~ ' = 4 acpidl-2.0.10-1
\\1 ubuntu3upstart-...
=z ' % dule-init-too
@ acpid1-2.0.10-1 _ .m0
ubuntu3module-i.. | 15316 duburtii2
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Demo: Windows DLL Extraction

TIMELESS BUSINESS @ ® ©

' ' Parse
List DLL/MSI  Disassemble =~ Dependency f \
dependents N Files A B & dlsasfs;ferzbled |

Configure

GUI
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Windows DLL Result

TIMELESS BUSINESS @ ® ©

€ win (http://timbus.teco.edu/o
File Edi Wiew Reasoner Toole Refactor Window Help
<o > | @ win (hitp:/timbus teco.edufontologies/examplesiwindows-dil. owl) v| ‘
[ Active Ontology | Entities | Classes | Object Properties | Data Properties | Annotation Properties | Individuals | OWLViz | DL Query | OntoGraf | Ontology Differences | SPARQL Query |
[ Class hierarchy || Class hiesarchy {infeed) | Members | ONTROLTOOLKIT C MIHEIE] [ Annatations I Usage
Class hierarchy: DLL mEEE Annotation NTROLTOOLKIT.DLL
ﬂﬂ E @ ACTIVEDS.DLL [=]| || annotations =]

¥ @ Thing & ADSLDPC.DLL

L@ DLL & ADVAPIZ2.DLL

& ADVPACK.DLL

# AJAXCONTROLTOOLKIT.DLL
& APPHELP.DLL

& ATL.DLL —
® AUTHZ.DLL

# BROWSEULDLL
& CABINET.DLL

4]

& CDFVIEW.DLL Description: £ ONTROLTOOLKIT.OLL Property assertions: / ONTROLTOOLKIT.DLL
& CERTCLL.DLL

. CFGMGR22.DLL Types Object property assertions

@ CLBCATQ.DLL @ DLL ®realizes MLANG.DLL
#® CLUSAPL.DLL mrealizes COMRES.DLL
& COMCTL32.DLL Same Individual A mrealizes DUSER.DLL
# COMDLG32.DLL m realizes XMLLITE.DLL
: Eg:[:‘:f[::_lﬂ‘ Different Individuals ®mrealizes IMGUTIL.DLL
* CRYPT3.2 DLL mrealizes CRYPTULDLL
& CRYPTULDLL ®realizes WINHTTP.DLL
& CSCDLL.DLL m realizes WINMM.DLL
# DBGHELP.DLL m realizes CRYPT32.DLL
# DEEPZOOMTOOLS.DLL mrealizes CDFVIEW.DLL

& DEVMGR.DLL
@ DHCPCSVC.DLL
& DNSAPLDLL

mrealizes SETUPAPL.DLL
mrealizes OLEACC.DLL

#® DUSER.DLL mrealizes NETRAP.DLL

& EFSADU.DLL mrealizes UXTHEME.DLL

@ ESENT.DLL = mrealizes NTDLL.DLL

< Dl m realizes RASAPI32.DLL B

No Reascner set. Select a reazoner from the Reasoner menu Show Inferences
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Windows DLL Result

TIMELESS BUSINESS @ ® ©

ol # AutHzDLL [2DL  [EEEES ~
== . # LINKINFO.DLL
+|™ ¢ USERENV.DLL

. " & NETCFGX.DLL E_I
7" # cryPTULDLL

51’ LZ32.DLL Wﬁ

* & ICSHARPCODE.SHA

: lhr o DL RPZIPLIB.DLL
I = — P

T T ik = = — :____m :

- X III|| I| e __:‘=J.u. = 1=
I[lEI’ TAPI32DLL  |D.. / I \ \ — —_—_—_—Zﬁ’j SrECLIML

. 17/ ki * § wzcsve.DLL

L L | : L . (e

= L | . "'." e J
T i "-,
L I j1=i= = "'..'
T " ¢ AJAXCONTROLTOOL * # GESTBARRAGENS.D

A
m

KITOLLI* ¢ orAoCHCUS11.DL | S
L - =
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Demo: Perl Modules Extractor

TIMELESS BUSINESS @ © ®

Dependencies installers System specific installers

|
CPAN \A/ﬁx DPKG = DPKG, RPM, Emerge, ...

M~
' Package
At \ = Perl Community
S| 7, Cuwlm = CPAN, Active Perl, ... Managers
= Diversity and no unified view = Capturing ALL Perl dependencies:
= No super installer = Query different sources
= No communication among them = Use Meta information
= Each has their set of Perl Distributions = Use Perl VM dependency checker

= They are complementary
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Demo: Perl Modules Extractor

TIMELESS BUSINESS @ © ®

Search Installed [ DPKG Perl | ) ’ Perl Distribution
- Perl Modules queries metadata

" Perl k
Modules ﬁodules |

l CPAN Perl Perl Distribution
queries metadata | |

\

-t

 Modules
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Perl Modules Result - Phaidra

TIMELESS BUSINESS @ © ®

Members list: PhaidraAPl

Kkl

mi=LEl  (“Annotations | Usage | individusis by type

(% Phaidra-Sandbox

& Phaidra-Services

# Phaidra-Services-Asset

# Phaidra-Services-Book

& Phaidra-Services-Collection
# Phaidra-Services-Content-Con
# Phaidra-Services-Content-Pap
# Phaidra-Services-Content-Sing
# Phaidra-Services-Document-L
# Phaidra-Services-Document-P
# Phaidra-Services-ImageViewe
# Phaidra-Services-Paper
# Phaidra-Services-Player Types

[»

¥ X

Package (1455)
VersionedPackage (8107)
VirtualPackage (5750)

De=cription: PhaidraAPl

Property assertions: PhaidraAPl

[»

Object property assertions

& PhaidraAPIObjektAudioD
# PhaidraAPIObjektBook0
& PhaidraAPIObjektCollectionD

PhaidraAPIEncodeEnc
and (hasDependency
PhaidraAPIFileBaseDi

# Phaidra-Services-Streaming (hasDependency value m hasDependency

# Phaidra-Streaming-Handler PhaidraAPICatalystPlu = PhaidraAPILogLog4dperlAppenderString

# Phaidra-UFG and (hasDependency ® hasDependency

# Phaidra-UniAngewandte PhBJdrhaﬁll:;IChS::IIHSDE PhaidraAPIXMLXPathNodeSet
. . an asDependen

# Phaidra-UniBG value( p i m hasDependency

& Pha!dra-Un!BGZ PhaidraAPIEncode) PhaidraAPTXMLLibXMLNodeList

* Pha!dra-Un!I{ug and (hasDependency = hasDependency

# Phaidra-UniPD PhaidraAPIEncodealia PhaidraAPIXMLXPathParser

* Phaidra-Uniwien and_ {hasDependency ® hasDependency

# Phaidra-WEBDBPrototype th:jldrhﬂﬁPIE"CD:ECD"' PhaidraAPIPhaidraAPIObjektContainer
. D .

#® PhaidraAPI and (hasDependency ® hasDependency

PhaidraAPILogLog4perlUtilTimeTracker
® hasDependency PhaidraAPILWP

L and (hasDependency - m hasDependency
PhaidraAPIObjektContai 0 - . . .
¢ aicra je container PhaidraAPIFileMimeIn PhaidraAPIXMLParserPerlSAX
# PhaidraAPIObjekiDocumentD and (hasDependency -
# PhaidraAPIObjektOtherD || PhaidraAPIFileMimeIn -2:;?;';:':3;';“{0 AverINDC
# PhaidraAPIObjekiPageD ™| and (hasDependency - glog%p
1] i | [¥] value - = hasDependency

2014-11-18
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Network Topology Result - RCAAF

TIMELESS BUSINESS @ ® ®

Individuals: Repositdriodallniversidadedelisboa

KlES

& ARCA-AccesstoResearchandCommunicationAnnals
# BibliotecaDigitaldoIPB

# EstudoGeral-UniversidadedeCoimbra

# IC-online

& RCAAP

& RepositorioAbertodaUniversidadeAberta

# RepositorioAbertodaUniversidadedoPorto

# RepositorioCientificodaUniversidadedeEvora

& RepositériodaESEdePaulaFrassinetti

# RepositoriodaUniversidadedeLishoa

# RepositorioInstitucional-UniversidadeFernandoPessoa

Usage: Repositdrindalniversidadedelisboa

Show: [] thig[v] different

Found 1 uses of RepositériodaUniversidadedelisb

¥ @ RCAAP
' & RCAAP realizedBy RepositoriodaUniversidadedeLisboa

iodalniversidadedeLisboa

Property assertions: Reposito

Object property assertions e

Data property assertions 0
mhasName "RepositériodaUniversidadedeLisboa™~"string

WisType "Repositorio”~"string

misType "
"~ rctring

misType "SARI™~“string

® hasDirectory "http://directorio.rcaap.pt/handle/2/171"~"string
m hasHomePage "http://repositorio.ul.pt/"~"string

w hasMetadataFormat “"OAI_DC"~string

WisType "Universidade™~"string

MNegative object property assertions o

Megative data property assertions o

00000 900
00000 000
00000 000
00000 000
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Network Topology Result - RCAAF

TIMELESS BUSINESS @ ® ®

* & RepositoriodaUn
iversidadedeLis...

EdePaulaF rassin...

@ Thing IE’ Repositodolnst \
i |-
[E'Q IC-online |+ @ Package -7 B

l’ RepositorioAber \\
‘ todaUniversidad... \

E. RepositarioAber ]
¢ BibliotecaDigit
tndal.lnl!-'arsimt:l all:l olPB

* ¢ RCAAP

* & EstudoGerak-Uni
versidadedeCaoim...
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Context Extraction Framework

TIMELESS BUSINESS @ ® ©

= The Extraction Framework allows:

= Flexibility: One solution that fits all needs

Distribution: The solution is upgradeable online

Customised: Solution customised for each business

Contribution-driven: Can receive contributions

The creation of new business models
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Outline

TIMELESS BUSINESS ® ® ©

m Risk
Management
Module
context
LLM x
u Repor
Experts | " t
Report: =
. Problems = e
u . Opportunities le- C;nnte)gt
Mo’c,__[_'e_l’mstqt_\;e

. = Provider: LLM
= Risk Management

= Risk Management Tool
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LLM in the DP process

TIMELESS BUSINESS @ (® ©

Risk Assessmen

Manage

Enterprise Establish

Context

Manage Y Capture
Legalities @l Dependency Acquisition of

Lifecycle & Context domain specific
i 1 context

SW library
dependencies
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LLM-Tool - possible legal issues

TIMELESS BUSINESS @ © ®

= Guidance and support in four relevant areas:
= |ntellectual property management
= |T-contracting
= Data protection
= Preservation obligations

= Different requirements and scenarios
= |ncrease Business Legal Awareness

I'm working in the following branch:

Public Health
Mone ofthe above
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TIMBUS Legal Ontology

TIMELESS BUSINESS @ ® ®

Legal Pe rson

cafryout \

JuridicalPerson

areRightholderOf canGrant canSign

NaturalPerson has
7 3

(Reton)— e —» e
takePIaceInCertaln V\ / :
S~ need RightOfUse

areReIevantFur

Y

arelsually
DeterminedIn

Locatlon needToComplyWith . N
[DlgltalPresewatlonJ
canBeDelivered 4 » License
dlﬁerAccnrdmgT OnTheBasisOf v
are require
1
|Lega| Reqmrement ‘4— are [ObllgatlonsToPreserve] are
R /
canBeDefinedB:
Artifact V’ Contract
are CBHEEPEI‘UB”V
are
canBeDelivered AbrogatedBy / \\
OnTheBasisOf P SaleContract
are
R N 3 ServiceContracts
Copyright «f4— are —| IP-Rights DataProtection regard

EscrowAgreements |

Database are
canBeProtectedBy canBeDeterminedIn’ regard +

relateTo ServiceLevelAgreements
canBeProtectedBy
canBeProtectedB: canBe —| PersonalData

Data |
ProtectionSuiGeneris \
a?e —| DataProcessing jef“’E"BY* DataSubject

|
req uire/ require —p» [ ConsentOfDataSubj ectJ

" / can BeMade\

canBeMade canBe

l EncodedData l

timbusproject.net © 2014
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TIMBUS Legal Ontology

TIMELESS BUSINESS @ ® ®

[ Class hierarchy |  Class hierarchy (infered) |

¥ Thing

- 0 Action
- AnonymousData
- 0 Artifact
- BusinessProcess
- ConsentOfDataSubject
r-- @ Contract
- EscrowAgreements
- License
@ SaleContract
~- 0 ServiceContract
- Copyright
- Data
-~ DataMinimisation
r-- 0 DataProcessing
¥ @ LegalPerson
1 JuridicalPerson
- () NaturalPerson
- Datasubject
~ 0 EncodedData
— 0 ExclusiveRightsOfRightholder
r- @ LegalRequirement
- DataProtection

- IP-Rights
- ObligationsToPreserve
- Location
- PersonalData
~- ) ProtectionSuiGeneris
- RightsOfuse

SEVENTH FRAMEWORK
FROGRAMME

- SensitiveData

i .

2014-11-18

Description: JuridicalPerson MEEE
Equivalent To
SubClass Of

© has some BusinessProcess
@ LegalPerson

SubClass Of (fnonyrmous Ancestor)
@ carryOut some Action
¢ canSign some Contract
¢ areRightholderOf some Software
© has some ExclusiveRightsOfRightholder
© canGrant some RightsOfUse
@ require some DataMinimisation
@ relateTo some DataProtection
@ require some ConsentOfDataSubject

lernbers

& 'NCC_Group_GmbH_(Escrow_Agent)’
®interface_media

# Jonas-Pharma_GmbH

& Net_Software_Solution

& Optimal_System_Solutions_GmbH

# St._Elisabeth_hospital

Target for Key

timbusproject.net © 2014

Data property hierarchy:
= = |

V- mtopDataProperty
- mhasProtectionTime

Object property hierarchy: canBeExcutedBy

BEINE]

v mtopObjectProperty
----- m areGivenBy

----- m arePartOf

----- m areProtectedBy
----- m areRelevantFor

----- m canBeDefinedBy

----- m canBeDeliveredOnTheBasisOf
----- m canBeDeterminedIn

----- = canBeExcutedBy

----- m canBeMade

----- = canBeParticiallyAbrogatedBy
----- m canBeProtectedBy

----- m canBeSignedBy

----- ®m canGrant




Ontology <> Survey

TIMELESS BUSINESS ® ® ©

\ :}0 you process personal data?
e —P (Personal Data
@ Yes
o Mo
/ | don't know
canBeMade
canBeMade canBe
Do you process sensitive data?
[Encoded Data]
4 N
¢ AnonymousData J (SensitiveData ® Yes  © No
vy

=

Is it possible to anonymize the data you want to preserve?
Explanation: One way to circumvent the regulations of data privacy laws is to make the personal data you are preserving anonymaous.

_7; 2014-11-18 timbusproject.net © 2014 58

ENTH FRAMEWORK
FROGRAMME




LLM Architecture

TIMELESS BUSINESS @ ® ©

SEVENTH FRAMEWORK
FROGRAMME

2014-11-18

struts2

hibernate

TOMCAT

(I

responsg

~

- request

Apache Webserver \ |'
L

Webbrowser

|

Embed
iFrame

Lime Survey Client
(rendereing the LLM

request
LimeSurvey Assessment)
FHP [ea===
Server
| | T
— response
A r,
]
legend

D 3rd party tool/library
(D server component

a LTM component

D Client component

c> Usage

—> Data flow
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LLM Legal Monitor

TIMELESS BUSINESS @ © ®

SEVENTH FRAMEWORK
FROGRAMME

Integration component

Accessible under Creative Commons License
Implements relevant jurisdiction and legislation
Adds a legal monitor to the project

Automatic notification in case of legal amendments

Access to legal guidelines

‘ Legal Amendment Preservatlon
§ ‘ LLM- Tool » »
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Risk Management Tool Concepts

TIMELESS BUSINESS @ ® ®

Vuinc by +reduces Exposure Control Poli
- exposure: Domain exposure i
- name: Stﬁng N N - expediency: Domain
- type: Domain
0.1 depends
+exploited
in
+has| !
Risk

- - consequence: Domain Conseque nce Conftrol
- name: String - name: String *reduces Control | o Doman
- value: Domain |1 =| - owner String conseguences -
- seventy. Domain * .

+nggers
1
+roforto | 1 - . (Miksa et al., R::sk Dri\{e{w §election
————— e Likeli hood Control of Preservation Activities for
- name: Sting - - Increasing Sustainability of Open
- type: Domain Source Systems and Workflows.
iPRES 2014)
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Risk Management Lifecycle

TIMELESS BUSINESS @ (® ®

Establishing the context

Risk identification

Risk analysis

Risk evaluation

Risk treatment

Communication and Consultation

2
o
S
]
| -
o
=
©
on
-
=
o
=
-
o
>

_7; 2014-11-18
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Context

—_— isa

collection of

/

is instance of

defines

Risk Objects

defined according to

rd

defines

i

is instance of

(Domain Specific Risk Concepts]

J

’ : Project Management
de:@ according to [ Risk Concepts
& \ Risk Concepts
already are ( P J Information Securit
: Core Risk Concepts Y
predifined P Risk Concepts

J

[ 1SO 31000:2009

Core Risk Concepts

Vulnerability

\] ()

isk |€=such as

*\

timbusproject.net © 2014
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Risk Assessment - Phaidra

TIMELESS BUSINESS @ © ®

Without TIMBUS With TIMBUS

a
==
=
A
-
3]

very high very high

R32 R35
R4

R18 R26

Likelihood
Likelinood

medium medium

medium

very high high very high

Consequences Consequences
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Risk Assessment - RCAAP

TIMELESS BUSINESS @ © ™

Without TIMBUS With TIMBUS

very high
very high

Likelihood
Likelinood

very high

Conseguences very high

Consequences
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Outline

TIMELESS BUSINESS ® ® ©

wisk Escrow
N - | service
Risk g:\ef-‘f"“)r cost
Management ‘
MOd u le * DP
R .
| ecOTg,e,,daﬁon Provider
Ost

Analyse K- 3 I
Alternatives Pl ‘ L
| 7 Technical
Expert
onsoie

[ | | = —_—
OWL Context — ,
Modelinstance| [ P%%ere | g
[ |
/

= Digital Preservation

= Risk Solution: DP Expert Suite < = Alternatives: PI+DRS

_ " Redeployment
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TIMBUS Preservation Approach

TIMELESS BUSINESS @ ® ©

TIMBUS

Dependencies

Alternatives _
: ﬁ' & Constraints
Analysis

Reasoning
Business Risks
- Digital olution
e _ﬁ Preservation ﬁ w
S Provider
Cost
Model
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Preservation ldentifier

TIMELESS BUSINESS @ ® ©

Digital Preservation
Expert Suite _ Dependency
%, & "' Reasoner &

o

Preservation Solver
Alternative
Identification
. e S J Z 20
-—M_.) ‘:-——‘— -_— seceo® e® s®e 7 e -

\
\
)
/
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Pl - Knowledge Bases
TIMELESS BUSINESS @ ® ©

= Information on alternatives for file formats &
software

= Based on existing registries / knowledge bases

= |ntegrates three registries / KBs
= PRONOM
* Freebase
= Linux Software packages
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TIMELESS BUSINESS @ ® ©

Pl - Knowledge Bases 0

= File format registry: PRONOM (National
Archives)
= Centrally curated database, ~1,100 formats
= Unique, persisten identifier for formats
= http://www.nationalarchives.gov.uk/pronom

= Files identified & mached to PRONOM Ids

- E.g. with DROID
(http://digital-preservation.github.com/droid)
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Pl - Knowledge Bases

TIMELESS BUSINESS @ ® ©

= File format & software applications: Freebase

= Community maintained linked-open data base
= http://www.freebase.com/ ~ Freebase

File Formats: 3,500 entries

Software applications: 9,000 entries
= Including different versions of the same software

Software €—- File Format read/write associations

Software & File Formats categorised in genres
= E.g. Audio file formats, word processor
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Pl - Alternatives ldentification 0

TIMELESS BUSINESS @ ® ©

= Input: Process context model
= Optional input: list of formats & SW at risk

= Qutput: list of all technically p0551ble
alternatives /< o

= Alternatives need to be rev1ewed by an expert
for their feasibility :

= Based on Ontology reasoning / DL querles
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DP Alternatives - Phaidra

TIMELESS BUSINESS @ ® ©

= Substitution of packages at risk

oracle-java7-
installer

oracle-java6- openjdk-6-jdk
installer

gcj-4.6-jdk

ImageMagick graphicsmagick-
imagemagick-compat
(1.3.18-2)
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DP Alternatives - RCAAP

TIMELESS BUSINESS @ ® ©

= Substitution of packages at risk

oracle-java7-
installer
oracle-java6- openjdk-6-jdk
installer
gcj-4.6-jdk
mysql-server postgresql-9.3
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Dependencies Reasoner/Solver

TIMELESS BUSINESS @ © ®

Handle
request
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Dependencies R/S Architecture

TIMELESS BUSINESS @ © ®

OSGl
R 7 L L A4
easoner Reasoner Convert Convert Invoke Convert
Monitor Request & SPARQL Result > CUDF Solver CUDF - XML
Query Converter Solver Converter Solver Adapter Response Converter
H E/ Query Solver Solver Response
Ik ~ Converter Converter Adapter Converter
— << interface >> Fetch << interface >> << interface >> << interface >>
‘ ‘ Dependencies ‘ ‘ ‘
Request Query Context Solver Solver Response
Handler Converter Model |=- Converter| Adapter Converter
I << web service >> #n Query #n #n #n
A A A A \ A
. L\ \ I
PI ' . Spring Batch
. << jobk executor >>
reasoning Y -
questions

Context Model

<< web service >>

SO
S T

v
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Dependencies Reasoner/Solver

TIMELESS BUSINESS @ © ®

Jena Fuseki APT-PBO solver
Reasoner Monitor E
send or Preserv.ldent.
request
Virgo (
APT-PBO
SPARQL
Generator Solver get
Adapter response
\ Reasoner | |
SPARQL XML-bind API
Executor Converter
OWL to CUDF Reasoner
Converter Core
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Dependencies Reasoner/Solver

TIMELESS BUSINESS @ © ®

NSA Solve

Reasoner Monitor {l

send or Preserv.|dent.
request

A \

\
SQL UNSA Solver
Generator Adapter get
. response
v

\ s5aL XML-bind %
Executor Converter
Result set to
R
CUDF Gt
Converter
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DPES - Architecture

TIMELESS BUSINESS @ ® ®

Digital Preservation Expert Suite

Architecture
Web Services
iERM (T6.1),
' I """ Context Module
= (T6.5), etc.
Webservice

Storage Service
Http Restful SWIFT
< AP|

L)
“wamazon|S3
Preservation

Service

Timbus Storage Repository
(T5.3)

Preservation
VM2 Manager Application

PROXMOX Server (T6.4)

~AKVM

Emulatnon/Vnrtuahzatlon Server
Business Process -
Re-deployment Environment =

(6.6) DPES User
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Preservation V&V - VFramework

TIMELESS BUSINESS @ ® ®

Original environment Rep051tory Redeployment environment

|,
(TR

B8

Are these processes the same?
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Preservation V&V - VFramework

TIMELESS BUSINESS @ ® ®

Original environment Repository Redeployment environment
M _—

| DIRECT COMPARISON NOT POSSIBLE .
U-4 U-v
L
-
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Preservation V&V - VFramework
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Describe the Prepare Design Capture
original system for verification verification

environment preservation setting data

Capture
redeployment Compare and
performance assess
data

Prepare system

for
redeployment
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Thank YOU!!!
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