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Outline
TIMELESS BUSINESS ® ® ©

= |[ntroduction and Motivation
= Example use case - Scientific Experiment

= Modelling process context
= Modelling the example use case

= Extended process context model
= Modelling the example use case

= Automatic context extraction & reasoning
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Introduction

TIMELESS BUSINESS ® ® ©

= Motivation for process preservation
= Provenance, Litigation, Regulated industries

= Example: preservation of a scientific process
= Repeatability, traceability, quality assurance
=>» Scientific excellence

= Challenges

= Dependencies on third-party software
= commercial or opéen source

= Dependency on services: Saas, laas, ...

= Changes in computing environment
= Use of multiple servers, grids, ....
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Introduction
TIMELESS BUSINESS ® ® ©

= To preserve the process:
need to describe the context it is embedded in

= Aspects such as
= Legal / social
= Organisational
= Technical (Software, Hardware Infrastructure)
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Context Model Principles

TIMELESS BUSINESS ® ® ©

= Process context can be understood as
representation information (OAIS reference
m Od e l ) Information

Object
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Context Model Principles

TIMELESS BUSINESS ® ® ©

=  Process context can be understood as
representation information

Interpreted using

|

Representation 1
Information
*
Structure Semantic Other _
Information dd Information Representation
aces Information
meaning to
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Introduction

TIMELESS BUSINESS ® ® ©

= =» Need a meta-model that
= Supports structured modelling of diverse aspects
= Can be easily extended for various domains

= Can be used during
= preservation,
= redeployment and
= analysis
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Outline

TIMELESS BUSINESS ® ® ©

= Example use case - Scientific Experiment
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Example Use Case
TIMELESS BUSINESS ® ® ©

= [nformation Retrieval / Machine Learning
Experiment

= Classification of music into a predefined set of
categories, e.g. genre

= Evaluation of classification performance

= Common task in Music Information Retrieval
= e.g. in MIREX evaluation campaign
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Example Use Case

TIMELESS BUSINESS ® ® ©

= |Involves several steps
= Acquisition of music data

= Acquisition of ground-truth, i.e.
gold standard of genres for the music

= Extraction of features

. | e
(numerical representation) R A, L

iot [\ / ¥ o4 A M
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Example Use Case

TIMELESS BUSINESS ® ® ©

= Involves several steps

= Acquisition of music data
= Acquisition of ground-truth

= Extraction of features (numerical representation) T et |E
. "l::".-"]‘ =
3 e
= Training of machine learning model ok

= Analysis of classification performance

= Subsequent repetition with slight
variations, finally leading to publication
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Example Use Case

TIMELESS BUSINESS ® ® ©

e £

Gather Feature
MusiclnputData Extraction
O < > Classification Present Results
Get Groundtruth }
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&
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Example Use Case

TIMELESS BUSINESS ® ® ©

= Questions relevant for the preservation
= What steps are executed?
= What is the order of the steps (and is it important?)

What is the input & output of each step?
= What format is that data in? Format risks?

What is the software supporting each step?
= What is the hardware supporting the software / the step?

= Are there any external services?
= Are there any other dependencies?

Am | allowed to preserve everything? page 13
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TIMELESS BUSINESS ® ® ©

Example Use Case implementati cm

= Acquisition of music data & ground truth
= External data repositories

= Extraction of features
= External web service (e.g. from the.echonest.com)

= Training of machine learning model
= Using WEKA machine learning software

= Other steps with custom scripts
= Linux shell (bash)
= Java programs
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Example Use Case
TIMELESS BUSINESS ® ® ©

= Input
= Music data (or location & settings where to fetch it

from)
= Ground-truth (or same as above)
= Settings for feature extraction & classification

= Qutput
= Genre classification accuracy
= Detailed classification results
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Example Use Case

TIMELESS BUSINESS ® ® ©

Feature
Extraction

FeatureExtractor
Service

GroundTruth

= =i Service

e £ MusicData
_— Service

Service
o

GroundTruth

— 9 3 MO T X 0

MusicData
Service

Feature
MusiclnputData Extraction

Researcher

Get Groundtruth

(0]
Classification Present Results C
a

€
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Example Use Case: Motivation

TIMELESS BUSINESS ® ® ©

= Motivation to preserve the experiment

= Personal: repeatability of results at later time
= Subsequent publications that use the results
= Accountability of the results

= |nstitutional policy
= Demands verifiability
= Encourages sharing of results

= External reviewers

= Process management plan as extension to a data
management plan
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Example Use Case: Risks

TIMELESS BUSINESS ® ® ©

= Risks in the use case

= Acquisition of data from external sources

= Might become unavailable or change (e.g. different
recording, different ground-truth assignment)

= External service for the extraction of features
(numerical representation)
= Might become unavailable, might change computation, ...

= Training of machine learning model with third-party
software = Technological dependencies

= Distributed documentation / Lack of documentation
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Example Use Case: Risks

TIMELESS BUSINESS ® ® ©

= Consequences
= Missing validation of results in the future
= Loss of trust on existing research data
= Loss of expert knowledge
= Loss of scientific results

=>» Loss of scientific reputation
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Outline

TIMELESS BUSINESS ® ® ©

= Modelling process context
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Context Model Layers o

TIMELESS BUSINESS ® ® ©

= Process context exists on different (partially
orthogonal) layers
= Strategic
= Business
= Organization, Operations
= |[nformation systems
= Technological infrastructure
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Context Model Layers

HIEISEINNSYOROKE®,

Strategy

Business

Organization

Information Processes

Applications

Services Components

Technological Infrastructure

Processing Storage

Communication

Strategic Indicators, External Services,
Contracts, Regulations, Licenses, Legal
Requirements, Patents

Organizational Structure, People,
Business Processes, Operational
Indicators

Applications, Services, Virtualization
Applications

Deployed software applications and
services, Hardware nodes,
Communication nodes




TIMELESS BUSINESS ® ® ©

Context Model Principles 0

= All layers should be captured in the same
(meta-) model

= Model should be extensible and adaptable to
new application domains

= One-model fits all approach doesn’t work
= |ntegration of several smaller models
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Context Model Principles 0

TIMELESS BUSINESS ® ® ©

1. Describe features not specific to the domain
(domain-independent features).

2. Describe domain-specific features.

3. Integrate the multiple domains into a
consistent computable specification.

4. Support analysis of the specifications in terms
of their dependencies.
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TIMELESS BUSINESS ® ® ©

Model Representation 0

= The context model is represented as a set of
ontologies (W3C OWL standard language)

= Ontologies formalize knowledge representation

= [nformation can be extracted from ontologies
through querying and processing (e.g.
reasoning, logical inference)
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Architectural Concepts

TIMELESS BUSINESS ® ® ©

= DIO: Domain-Independent Ontology

= DSO: Domain-Specific Ontology

= Ontology integration (transformation maps)
= Model transformation and extraction

DIO

Core Concepts

—%i timbusproject.net © 2011-2014 26
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Domain Independent Ontology

TIMELESS BUSINESS ® ® ©

= The DIO is grounded on the ArchiMate 2.0
enterprise architecture modelling language.

= An “The Open Group” vendor-independent
international standard.

= Well-founded concepts.

= Consistent language containing a lean set of
concepts for modelling enterprise architecture.
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TIMELESS BUSINESS ® ® ©

The ArchiMate Core Concepts 0

= Active structure is an entity (e.g. person, machine)
capable of performing behaviour

= Behaviour is a unit of activity (e.g. process, application
function) performed by active structure elements

= Passive structure is an object on which behaviour is
performed (e.g. product, document)

Passive :
- Behaviour
Structure < uses < assigned to
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The ArchiMate Framework

TIMELESS BUSINESS ® ® ©

= ArchiMate framework is layered and service-oriented

= Business layer: products & services offered to customers

= Realised in the organization by business processes performed by
actors

= Application layer: information systems that
operationalise the business though application services

= Technology layer: processing, storage & communication
nodes that support the application layer.
= Offers infrastructure services needed to run applications
= Realized by computer hardware and system software.
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The ArchiMate Framework

TIMELESS BUSINESS ® ® ©

Passive Behaviour
Structure
, _ business services
business objects and processes actors and roles
data objects application services applications and
and functions components
titact infrastructure services devices and
artiiacts and system software networks
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The ArchiMate Framework

TIMELESS BUSINESS ® ® ©

Ly

informabon L\ Behawvior » Structure
Business B . - b
CEOG‘ Product BusimessService Businessinterface
= io Bumgmm
BusinassObjoct BusinossEvent 2
(-1,
n.mg..mm Buubsgroeou BusinessRole  BusinessActor
Applicaton = = .
tionintertace
E ApplicationService Py
DataObject =
N ApplicationComponent
ApplicationFunction
ao
AppiicationColiaboration
| Tocb‘ao!og{ — .
“ o
An?q InfrastructureService Infrastructureintertace
(= >
- Node  CommunicationPath
slemSoftware
N = &2
% Dovice Neotwork




The ArchiMate Framework

TIMELESS BUSINESS ® ® ©

Value
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Business Lt assignment '? interface
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Businass Businass L
process rale
T Business
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The ArchiMate Framework

TIMELESS BUSINESS ® ® ©

= Total of 32 concepts
= Business Layer: 16 concepts

= Actor, Role, Collarboration, Interface, Function, Process, Event, Interaction,
Product, Contract, Service, Value, Meaning, Representation, Object, Location

= Application Layer: 7 concepts

= Component, Collaboration, Interface, Service, Function, Interaction, Data Object

= Technology Layer: 9 concepts

= Artifact, Communication Path, Network, Infrastructure Interface, Infrastructure
Function, Infrastructure Service, Node, System Software, Device
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ArchiMate DIO

TIMELESS BUSINESS ® ® ©

Descrption Busnessuncton__________
% || | = | @ flowTo only
V- ® ArchimateConcept 7 (ApplicationCollaboration
- © ApplicationCollaboration = $¢ AnplcationComponant
~~~~~ @ ApplicationComponent B S ACIOr .
_____ @ ApplicationFunction or BusinessCollaboration
-~ & ApplicationInteraction o Basmesstunchon
.... © ApplicationInterface or BusinessInteraction
.. @ ApplicationService or BusinessInterface
. ® Artifact or BusinessProcess
VVVV ® Assessment or BusinessRole
-~ BusinessActor & Junction)
- BusinessCollaboration @ hasAspect exactly 1 Thing
""" ® B“S!"eSSE\'e“t_ © hasAspect some BehavioralAspect
-+ BusinessFunction ® hasL. ctlv 1 Thi
- @ BusinessInteraction S ety .
- BusinessInterface " hasLayer some BusinessLayer
- BusinessObject @ realizes only
----- ' BusinessProcess (BusinessService
-~ BusinessRole or Constraint
-~ BusinessService I or Goal
~~~~~ < Commur.licationPath or Principle
""" @ Constraint or Requirement)
""" © Contract @ specialization only
< Eaf.aobjsf:t (BusinessFunction
A
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ArchiMate DIO

HIEISEINNSYOROKE®,

= DIO: Domain-Independent Ontology

DIO
DSO-1
(ArchiM ate)

DSO -2
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Tool Support

TIMELESS BUSINESS ® ® ©

= Archi - Archimate 2.0
editor = DIO editor

= open source (Eclipse)

= Converter from Archi to
OWL for further editing

= Protege - open source
ontology editor

= Plugins to allow visual editing
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4 E Archisurance -

0% Archisurance: Information Structure

[EE Archisurance: CRM View 53

b (= Business
» (= Application
4 (= Technology

{5 Unix Server Farm

Client i Insurant £

(¥ Financial Software
5 BIBIT Server = by UsEay
23 LaN
&4 LA Claim Customer
£ BIBIT Registration Information
) NAS File Server Servce Servce
7 Firewall
9 Firewall - Realised by Realised by
(= Connectors
b (= Relations Handle Claim Process
a = Views
S5 Map View Register = Accept = Valuate =
5= Information Structure
5= Implementation and Install:
95 Experimental View
|g- CRM View | i
‘ [ 3
BE Outline | @ Hints 52 =0 Customer Claims
—— Administration Administration
] Service Service
View
A view is a viewpoint on 3 model.  ~
G| [ © pizzaow (hiip /www.co-ode.arg/ontologies (pizza/ pizza owl W =

Active Ontology  Entities | Classes

~ Object Properties  Data Properties  Individuals  OWLViz DL Query |

© CheeseyPizza
OlInterestingPizza
© MeatyPizza

¥ ©NamedPizza

© AmericanHot
© Cajun
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@ Caprina

=hasCountryOfOrigin

» whasingredient
=hasSpiciness

» wisingredientOf

[Cas Amstanom . Clan Utage |

label
“Americana®

©NamedPizza

© hasTopping some MozzarellaTopping
©hasTopping some PeperoniSausageTopping
©hasTopping some TomatoTopping
©hasTopping only (MozzarellaTopping

ot PeperoniSausageTopping
or TomatoTopping)

©hasCountryOfOrigin value America

©hasBase some PizzaBase




Outline

TIMELESS BUSINESS ® ® ©

= Modelling the example use case
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TIMELESS BUSINESS ® ® ©

DIO for Music Classification Example o

= Approach: Identify elements on each layer
= Business, Application, Technology

= Result: coarse description of the context

= Needs to be refined with DSO specific knowledge,
later
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Business Layer: Process

TIMELESS BUSINESS ® ® ©

Business Process and Internal Actors/Roles

Experiment N

Comhbine o> Classify=> Present—-
GroundThr... Results
wi Features

Get Music =
Data

Start
Experiment

N

Get
Groundtruth

=




Business Layer: + Objects

TIMELESS BUSINESS ® ® ©

Business Process and Internal Actors/Roles

Music Features Annotated Accuracy
Features Result
— - - S A4
“ Experiment 4

Get Music =
Data

Start
Experiment

\ Comhbine o> Present—-
GroundThr... Results
j wi Features
Get =
Groundtruth

.
GroundTruth




Business Layer: + Actors & goals

TIMELESS BUSINESS ® ® ©

Business Process and Internal Actors/Roles |
il
( Preservation @
Music Features Annotated Accuracy
Features Result . Y,
= - v - — /—.&.—\
- . : . 5 G Repeatabil
i "._Experiment ; ::;' ity
Get Music > h 4

Data

Researcher %

[ Scientific &g
Excellence

o N, y

Present—-
Results

Comhbine o>
GroundThr...
wi Features

Start
Experiment

N

Get e
Groundtruth

GroundTruth




Business Layer: + Services

TIMELESS BUSINESS ® ® ©

External Business Services

GroundTruth MusicData Audio
Service Usage Service Usage FeatureExtra...
Terms Terms Usage Terms
GroundTruth Music Data I ) FeatureExfra... gﬁam
GroundTruth Music NS
Business Procegs and Internal ActorsiRoles | /
H
(" Preservation @
Music Features Annotated Accuracy
Features Result . Vi
ﬂ_7.51 = - = /_,&_\
. ] : : 5 Repeatabili

4 / '-._Experiment " ::; pea bl

Get Music =
Data

Start

Experiment

e

Get =
Groundtruth

Combine =
GroundThr...
wi Features

AN V'

Researcher £

" Scientific &)

Excellence

GroundTruth

o N y,




External Roles and Actors

GroundTruth MusicData FeatureExtra... %
Service Service Service
Operator Operator Operator
External Buginess Services |
GroundTruth MusicData Audio
Service Usage Service Usage FeatureExtra...
Terms Terms Usage Terms
GroundTruth Music Data I FeatureExfra... gﬁam
GroundTruth Music alres
Business Prooe‘gs and Internal Actors/Roles | /
~ Preservation
Music Features Annotated Accuracy
Features Result Vs
— —
P : e _ = R ~ Repeatability
/ - Experiment 3 g =
.y \"f Kl ..'_I
Get Music => Extract g 4
Data Featur... _ |
. Researcher £
Start Combine = Present=>
Experiment — GroundThr... Results
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Get (=53
Groundtruth Scientific &5
Excellence
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Infrastr. Layer: Basic SW

TIMELESS BUSINESS ® ® ©

Infrastructure

Desktop Computer

wsnLcnentBI




Infrastr. Layer: Complete SW

TIMELESS BUSINESS ® ® ©

Infrastructure |

Desktop Computer
Bash (Unix &

Shell) GroundTruth [N\ “
Fetcher

WSDL Client [, ;
\x Java SOMToolbox

BaseB4 |\ Java Virual ¢3 FF‘;E“""E AN
Encoder = Machine — o
Converter
M
Music Data | ™
Fetcher Ubuntu Linux &
11.04 x64




Infrastr. Layer: + Data Objects

TIMELESS BUSINESS ® ® ©

Infrastructure I
Desktop Computer
Bash (Unix 7%
Shell) GroundTruth
Fetcher
_.-""-.?
MP3 File : - FeatureVector| ™\
Java SOMToolbox
L-'-.” 4-.“_.
N N Feature ™\ GroundTruth | ™,
Base64 Java Virual &% |
Encoder < Machine —> Format R LILH o SOMLib
Converter
T T s
[
o Feature\ectar
Music Data | ™ : ARFF
Fetcher Ubuntu Linux %
MP3 File ™ 11.04 x64




Infrastr. Layer: + Licenses etc

TIMELESS BUSINESS ® ® ©

Infrastructure

GMU General Public
License (GPL) 3.0

MP3 File
BaseGd

MP3 Patent

i

MP3 File

SV

ISONEC 11172-3

Encoder
r ..l?
Music Data | ™
Fetcher

Bash (Unix &
- Shell) GroundTruth
- Fetcher

Desktop Computer

WSDL Client [, ;

Java SOMToolbox

Ubuntu Linux ¢ 3
11.04 x64

&
Java Virual ¢3 FFiamr? AN
Machine — o <o
Converter
F v

™ FeatureVector N

¢ GMNU General B‘

. ”t? Public License

\ ©Py20

FeatureVector| ™,

oo SOMLib

GroundTruth |

SOMLib

ARFF

Oracle Binary
Code License

Apache

License 2.0




Infrastr. Layer: + Services

TIMELESS BUSINESS ® ® ©

External Infrastructure Services

Fecth Music Orchestrate Fetch
Data GroundTruth
|- |2

Encode Music Extract
Features
N

Feature
Format
Converter

Infrastructure "\ L G o | .-~ R o
GMNU General Public® = : S . Desktop Computer " GMNU General B‘
License (GPL) 3.0 “|Aq__ Bash (Unix % z Public License
N = Shell) S .~ GroundTruth (GPL) 2.0
& Fetcher . &

BaseGd

MP3 Patent

=

MP3 File

AV

ISOMNEC 11172-3

MP3File [

g -

FeatureVector) ™,

SOMLIb

GroundTruth | ™,

Code License

Java Virual & .
= Encoder Machine SOMLib
SE Ao
t -, . ' FeatureVector| ™,
Music Data = . ARFF
Fetcher Ubuntu Linux ¢ .
11.04 x64 . A
!
Apache
Oracle Binary License 2.0
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External Application Services

MusicData
Service

GroundTruth
Service

AudioFeature -
Extraction
REST

Audio
FeatureExtraction
Service

Audic
FeatureExtraction
Authentication

/

Application Cgmponents and Services

Orchestration
Service AccuracyRes...
A FeatureExtraction FeatureVector
\ : Annotator
MusicData Orchestrator Classifier -
Fetcher —> < .-ﬁ N
) Y
v A
’ : Fe/ture‘u‘ector GroundTruth AnnotatedFeat...
Irrels GroundTruth d y - M
Fetcher |- hrararanantitasiieasesd LR PR TP £
- |
External Infi ture Services I

21

7

| Fecth Music Orchestrate Fetch REST Client Classify FeatureForm...
: Data GroundTruth Service Service
' v 5 w
' 5 ' L=
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l‘ \l l. e - ~ - - I'
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\ RIEEie = Converter FeatureVector |
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v Graphviz ', S
P - A = T -s|  FeatureVector [
\ el :. . GraundTruth ¥ 5 & uAr;FFe or
\ .‘\ Bask6d |, Java Virtual 3|5 Fetcher |/
MP3File | = *, Encdder o5 Machine R 8
"""""" \ ' o 0 .
" " / AR " T
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I Music'Data ¥ by . .
i Fetcher @ Ubuntu Linue C3| ", Weka ] Apache
AV E K 11.04 64 e License 2.0
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Context Model and Views

TIMELESS BUSINESS ® ® ©

= Workflow / process
= Business objects

= Motivation

= Software services
= External services

= Files and formats
= [icences and patents
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Outline

TIMELESS BUSINESS ® ® ©

= Extended process context model
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Context Model DSOs
TIMELESS BUSINESS ® ® ©

= Licensing: mapping to third-party ontology (The
Software Ontology)

= Patents: mapping to third-party ontology
(PATexpert project)

= Digital Preseravtion metadata: mapping to
third-party ontology (PREMIS)

= Software applications, software services,
dependencies (CUDF)

= Other: Sensors
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License DSO

TIMELESS BUSINESS ® ® ©

= License clauses, aggregated into licenses
= Mapping to DIO: licenses are constraints

0 Time dause

@ Resource

comment : Literal
isDefinedBy : Resource
label: Literal

seehlso: Resource
versioninfo

. Software license

‘ . Tire for use restricted ‘4\_‘ . Tirme for use unrestricted ‘
| 71

. Number of installations clause |

. Adftribution clause

T

icense clause

| . Derivatives clause | ‘ . Distribution clause ‘

.NumberofmstaHaﬁonsreatr\dec |% .Numberofinata\\aﬂonsunreatndec |

@ derivative code linked same license ‘ 4ll> 0 Restrictions on derivative software

0 derivative software alowed ‘

|
S

. no derivative software allowed

>

) Distribution unrestricted

| . Distribution restricted

. Distribution with notices

‘ . Number of users clause

@ Source cade clause |

N

. Source code unavailable

. Source code available
<—|

. Platform unrestricted

‘ @ No restrictions on derivatives ‘

@ Platforrn dlause

[ — . Flatform restricted

/

@ derivative code same license

. Murber of users unrestricted

‘ . Usage restricted

‘ [ ] Usage unrestricted
\

) Number of users restricted ‘
| \




Patent DSO

TIMELESS BUSINESS ® ® ©

= Focus on patents & IPRs granted
= Mapping to DIO: GrantedPatent is a constraint

O rdfs:Resaurce
owlversioninfo
rdfs:comment : Literal
rdfsisDefinedey : rdfsResource

rdfs:label : Literal
- rdfs:seeilse : rdfs:Resource
57
— T

® pmopatentclassificationCategory
M pmocclassifiedPatent | pmo:PatentDocument

M pmocparentCategory | pmocPatentClassificationCakagary
M pmosubCategory | pmocPatentClassificationCatagary

B pmockeywaord ; skring

[ @ pmectrantedratent |
@ pmocPatentFamily [ |
M pmo:patentFamilyMember | pmoPatentDocument

prcpatentFamily

| ' pmointellectualPropertyRight |

mi:classifiedPaten

ocpatentFamil yhie

0 pmePatentDocument
M pmiocclassifiedas | pmoPatentClassificationCatagory
M pmocpatentFamily : pmo:PatentFamily <]
M pmocpriority : pmointellectualPropertyDocument
B pmocdesignatedContrackingState : string

& pmoPatentPublication
B pmocdateofPublication : datefo..1]
B pmockindCode : string[o..1]
B pmocpublicationMumber : string[0..1]

mio:priority OF

ma:priority

@ pmeintellectualPropertyDocument

M pmo:applicant : sumo:CognitiveAgent

M pmo:assignes : sumoiCognitiveAgeant

M pmo:cikedBy : pmointellectual PropertyDocument
pmocites : pmointellectual PropertyDocument

or pmocintellectual PropertySupplementDocument ® pmoLegalEvent
[ ] pmoEInI:eI.lectualPropertysupplementnocument : - - pmo:!‘lasEuent : pmocLegal Event S JER— M pmo:eventsource : pmodintellectualPropertyDocument
M pmocitedBy : pmointellectualPropertyDocument prmoccites pmeccitedBy W prmo:inventor : sumo:HUmMan prna prna:

M pmolegalRepresentative | sumooCognitiveAgent
M pmoprionityof : pmoPatentDocument

B pmo:applicationkumber : skring[0..1]

M pmio:countrySFFiling : string[a.. 1]

B pmo:dateofFiling : date




CUDF DSO

TIMELESS BUSINESS ® ® ©

@ DID:SystemSoftware owl:Thing

= Focus on SW
relations (depends, -cuaj;ckage el

ConfliCtS, c o oo ) Ml CUDFisProviderOf : CUDRVirtualPackage

M CUDF:hasMName
M CUDF:hasPackageType

] PaCkage based W CUDF:hasVendor
systems (Linux) B8 CUDF:hasVersion

= DLL dependencies
(Windows)

ﬁUDF:haE.F'r-:-Uider

= Mapping to DIO:
Package is a

',CLJDF:iE.F'rwideer

T

SyStemSOftWGI‘e @) CUDRVirtualPackage
M CUDF:hasProvider : CUDF:Package
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PREMIS DSO

TIMELESS BUSINESS ® ® ©

= Mapping to DIO:
= Files are Artifcats (allow specification of format etc.)
= Hardware are Devices, Storage are Nodes
= License, Copyright, ContentLocation, IntellectualEntity,

@ ContentLocatior

@ SignificantPropertie

\&Extensim

0 EventOutcomeDetai 0 Extension 0 Storage © Dependency © Hardware 0 Software

extensiol
?@g\enclencﬂharwf

I‘E'-.-'E-'I'ItDLItEDI'I'IEDEtE /E!te :
) Environment STy

@ Signaturelnformatio

/ﬁxit‘_-.
@ CreatingApplicatiol 0 ObjectCharacteristic
@ EventOutcomelnformatio creatingApplicatid
\5 naturs é
@ TermOfGran @ Signature ¥ FormatDesignatiol orme
inhibitor

"tcl ntentLocatio

?——___t, @ Format
ormatDesignatis

i ] egist
% © RightsGrantet : ! @ Inhibitors [
i @ FormatRegistn :

‘termOfGrar

1111111111111
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Use Case: Infrastructure

TIMELESS BUSINESS ® ® ©

= Same example as before, Protege Visualisation

4 MP3 IPRDocument
#IntellectualPropertyDocument

# GroundTruth SOMLib

“File | Artifact

# Taverna
@ System Software

\

# Graphviz
#Node

# Basefd Encoder N used
ystem Software B

* Feature Format
Converter
4 System Software

# FeatureVector SOMLIb
“File | Artifact

# MP3 Patent
#Constraint | GrantedPatent

# FeatureVector ARFF

“File | Artifact

# GroundTruth Fetcher
#System Software

& ARFFCharacteristics
#0bjectCharacteristics

# lava Virtual Machine

@ 5ystem Software

# MP3 File
“File | Artifact

r

_Jeuliod

2
S,
o8

# MP3FileCharacteristics
& ARFF Format

#0bjectCharacteristics Ub T
p— . untu Linux
z 11.04 x64 & Wela - “Format
3 @ 8ystem Software | OperatingSystem @ System Software # Apache License 2.0
o \ aConstraint | Apache license v2
i
7
ey

# MP3Format
“Format Commaon Public GNU Lesser General
# License -CP #  Fublic License . Oracle Binary GNU General S—
L-1.0 _LGPL- 2.1 Code License # Fublic License # ARFFFormatDesignation
#Constraint | Lesser GNU Public License #Constraint | Anonymous Classes -GPL-2.0 =FormatDesignation

#Constraint

#Constraint | GNU General Public License




Use Case: Infrastructure

TIMELESS BUSINESS ® ® ©

= Elements also marked

# MP3 File
“File | Artifact

# Taverna
@ System Software

\

#Node

# Graphviz

*

Commaon Public
License -CP
L-1.0

#Constraint

stem Software B

# Basefd Encoder
¥ =

* Feature Format
Converter
4 System Software

# lava Virtual Machine j

# GroundTruth Fetcher

#System Software

@ 5ystem Software

Ubuntu Linux
¢ 11.04 x64

@ 8ystem Software | OperatingSystem

& Weka

\

GNU Lesser General
* Fublic License
-LGPL- 2.1
#Constraint | Lesser GNU Public License

\Yste mSoftware

‘B
!‘?@S

up via DSO concepts

# FeatureVector SOMLib
“File | Artifact

# Apache License 2.0
#Constraint | Apache license v2

5

* Oracle Binary
Code License

#Constraint | Anonymous Classes

GNU General
# Public License
-GPL- 2.0
#Constraint | GNU General Public License




Music Classifciation: License & S

TIMELESS BUSINESS ® ® ©

= More descriptive information for licenses

4 P
# Taverna
_EI.Q @ System Software
¢ Feature Format
Converter
& Graphviz aSystem Software
“MNode
¢ Base64 Encoder # lava Virtual Machine F ¢ E;ﬂu:dem:LFEtmer
a5ystem Softwars yELRM 2oThare
& System Sofbware

# Music Data Fetcher

Ubuntu Linux
& System Softeare ] 11 04 64 # Weka .
@ System Software | OperatingSystem @ System Software # Apache License 2.0
\ #Constraint | Apache license v2
P
) "z
Comman Public GNU Lesser General &
# License -CP #  Public License * Oracle Binary GNU General
L-1.0 -LGPL- 2.1 Code License # Public License
aConstraint #Constraint | Lesser GMU Public License AConstraint | Anonymous Classes -GPL- 2.0
aConstraint | GMU Ceneral Public License

e resess e




Music Classifciation: Formats &

Patents

TIMELESS BUSINESS ® ® ©

= Details on formats & patents

# ARFFCharacteristics

# FeatureVector ARFF

# MP3 IPRDocumen ‘
SintellsctualPropanyDocument #File | Arilac haracazb Ai0bjectC haracbenistics
M
o
-
= 3
= =
2
a
& ARFF Formai
#Farmat
# MP2 Patent o
sCanstraint | GrantedPatent i
# MP3 File o
@ File | Arifact i

# ARFFFormatDesignatior
& Farnmist Detignation

4 MPIFileCharacteristics
B OibjecC harscreristics

& 150 IEC 11172-!
A rilsct

# MPZFormat
& Farmat
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Other DSOs: Sensors
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= Use case: public authority monitoring dams &
other civil engineerings structures

L[]
= Data gathering
° . . @ sensorsSensor
V'I a S e C'I a l'l Se d [ sensorshasboquistionR atePervear : sensors.dequisiionR atePery ear
[ sensorshasConstant © sensorzValue

[ sensorshasGeolocation : sensorsGeclocation
(] sensarsAcquisiionRialePer ear [ sensorshasHeading : sensorsalue

Se n SO rS sensorshashoquisiionB atePerrs il sensorshasPesult: sersorsValue

B sensorshasDescrption

B sensorshasl dentifier ; Literal
B sensorshashame © stiing

sensorshasType

@ sensors Geolocation
B sensorshasy senzorshasGeolocation

sensorzhasReading

@ sensorsValue
nzors: hasGeolocation B sensorshasDate

B sensorshasy
B sensoishas?

. @ sensors:Structurallacation B sensorshasheasurementy/alue

[ | A n a l S] S B sensorghasElementh ame -
B sensorshasElement Type sensors hastuantity

B sensors hasSubElementN ame

(]
O n C O m m O d 'I t B sensorshasSubElementType
y B sensorgisPart0iStucture
h d & @ sensorsSensarType
a r Wa re [ sensorshasConstant : sensors: Quantity @ senzars Quantit

7] sensorAlgorithm [ sensorshasReading : sensors: Quantity [ sensorshastuantity : sensorsalue
% [ zenzorshasdlgorithm : sensors:SensorTypg nsors haslgorith [ sensorshasResult; sensors:Quantity sensars hasRieading B enzorshasQuantityType
S 0 twa re [ sensorshasType : sensors:Sensor = senso@HFsUnit
T (AT B zensorzhasMame ; sting

LA IRRLAL
Pk A




Outline

TIMELESS BUSINESS ® ® ©

= Automatic context extraction & reasoning
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Automatic Extraction of Context

TIMELESS BUSINESS ® ® ©

= Manual approach limited
= Time-consuming, expensive
= Easy to miss out on details

= Some aspects can be extracted automatically
= Especially on the technology layer
= Less on the business layer
= =» Technology layer is likely more compley anyhow

= =>» Business layer more likely to be documented
already (BPMN diagrams, etc)
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Automatic Extraction of Context

TIMELESS BUSINESS ® ® ©

= Currently under development
= to be released next year

= Currently for
= Software applications (CUDF)
= Licenses
= File Formats
= Hardware
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TIMELESS BUSINESS ® ® ©

Application Setup Extractor o

= For package based systems: uses package
manager to determine required and installed
packages

= Allows to recreate the system from this
information

= For Windows: DLL dependency crawler

= Produces dependency graph for DLLs, including
version information, down to system DLLs
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License Extractor
TIMELESS BUSINESS ® ® ©

= Mostly for open-source linceses

= Uses third-party tool license-check to
determine license from included copyright
statement

= Commercial alternatives: e.g. Blackduck
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File Format Extractor 0

TIMELESS BUSINESS ® ® ©

= When process input & output data is captured

= Uses third-party characterisation tools to
determine formats

= For unknown formats: stubs are generated, to
be completed by expert
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Hardware extractor

TIMELESS BUSINESS ® ® ©

= For Linux & Windows

= Gathers information on
= Processor, memory
= Hard-disk
= Network cards & configuration
= Specialised hardware, e.g. GPUs
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Outline

TIMELESS BUSINESS ® ® ©

= Automatic context extraction & reasoning
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Reasoning
TIMELESS BUSINESS ® ® ©

= |dentify components from the process that are
of particular interest for preservation

= E.g. to determine the effect of migration of a
software or format

= Mostly used in the preservation planning phase
= Determine what actions we can apply to the process

= Determine impacts of these actions
= Also used when comparing redeployed form

= |n the form of a Description Logic or SPARQL
query (similar to SQL)
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Reasoning

TIMELESS BUSINESS ® ® ©

DIO [OWL]

DSO-1
[OWL]

DSO-2
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Music Classification Reasoning

TIMELESS BUSINESS ® ® ©

DIO [OWL]

= What are the business
processes of Music
Classification?

= What application components
support the “Experiment”
business process?

= What hardware nodes support
the “Classifier” software
application?
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Music Classification Reasoning

TIMELESS BUSINESS ® ® ©

DIO [OWL]

= What are the patents
“ applicable to Music

Classification?

= What software applications
require a software license?

= What are the relationships
between patents and software
licences?
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Music Classification Reasoning

TIMELESS BUSINESS ® ® ©

DIO [OWL]

= Which file formats are used in

“ the process?

= Which software is used to
read/write a certain format?

= Which are the external services
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Sensors Reasoning

TIMELESS BUSINESS ® ® ©

Guery (class expression)

Thing and hasLayver some TechnologyLayer and hasAspectsome BehavioralAspect
or hasAspectsome ActiveStructuralbspect and dependsDown value Acguisition_of_readings

| Execute | | Add to ontology

Guery results

Instances (19

$1s

# Red_Hat_Linux

# Oracle_Client

# WCF_Client

4 PDT_Application

# Data_management
# Producer

# MCGateway

# Data_provider

# Data_Access_

# Windows_Server_2008
# Rpplication_Server
# Database_Server

# GestBarragens

# External_Application
# WCF

# NET_Framework

4 DBMS_-Oracle_10.g-
# Web_Application

LErHEth

Technology
infrastructure
supporting

acquisition  \ypich applications

Query (class expression)

components rely on

ApplicationComponent and dependsUp some (Sensorand hasSensorType value Drain)

readings of sensor
type drain

|| Execute || | Acldd to antalogy

Sensors able to

Gery results

make temporal

Sub classes (0)

Instances (11)
& uB-Messages

& gestEarragens

& uB-Support_Systern
‘Btructure_hﬂanagement

& uB-Docurmental_Systermn

@ 0B - Data Access

& uB-Observations_System
& User_Management

& GB-_Uploader
‘F‘ermissinna_hﬂanagement
® uB-FOT

readings

Duery [(Clazs expression)

SensarType and hasReading value time

Execute | | Addto ontology

Zgery results

Sub classes ()

Instances (1)

& Drain I
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TIMELESS BUSINESS

Thanks for your attention!

Questions ?
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