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DCAM Data Management Capability Assessment Model (V2.2)

8 Components of the Data Management Capability Assessment Model

Component 1.0

Defi

data management program — why is data
management important

Component 2

nes the vision and the purpose of the

Describes the organizational structure &

and

management program

Component 3.0

Data architecture is the design of
information content, driven by business
architecture (requirements), aligned to
real-world objects and entities

Component 4.0

funding model of the data

1.0 Data Strategy

Business Case

2.0 Data Management
Program & Funding

7.0 Data Control
Environment

Technology architecture addresses the
physical implementation of data
management (platforms, DBs, tool), in
collaboration with the business and the
data management office

Component 7.0
A true confrol environment

Component 5.0

Deliver data that is trusted and
fit-for-purpose, where users
have confidence that the data is

20204

V2.2 TEN

eed, witnout

activities.

Component 8.0
Formalize how the
Analytics activities of an
organization are
structured, executed,
and managed and
ensure that they are
aligned with the DM

Component 6.0

The rules of engagement for
data management, focused on
the implementation of policies,
standards and operational
procedures necessary to ensure
that stakeholders behave

cannot be achieved until all the
data management capabilities
are operating collaboratively and
in unison across the enterprise
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Component (/&) 7 I RE Component (F&E) T EER
1.0 Data Management Strategy & Business Case /INEt13 5.0 Data Quality Management /NET12
. e 5.1 Data Quality Management (DQM) is Established 4
1.1 The Data M t Strat DMS) is Specified and Shared 5
SIPETE) MEELE T )is Specified an are 5.2 Data is Profiled and Measured 3
1.2 The Data Management Business Case is Defined 5 5.3 DQ Issues are Remediated 2
1.3 The Data Management Vision is Defined 3 5.4 DQ is Monitored and Maintained 3
0.0 Data Management Program & Funding Model /\ET28 6.0 Data Governance /NET21
2.1 The Data Management Program (DMP) is Established 5 6.1 Data Governance (DG) Function is Established 4
2.2 The DM Funding Model has been Established, Approved, and 3 6.2 Policy and Standards are Written and Approved 5
IAdopted by the Organization 6.3 Govern the DM Program 4
2.3 The Data Management Organizational Structure is Created and 3 6.4 Govern the Data Structure 2
implemented 6.5 Govern that the Data is Fit-for-Purpose 3
2.4 The Roadmaps for the DMP are Developed, Socialized, and 4 6.6 Govern the Data Ethics 3
Approved 7.0 Data Control Environment /INET9
.5 Data Management Process Excellence Program is Established B [7.1 Data Control Environment (DCE) is Evidenced 3
2.6 Stakeholder Engagement is Established and Confirmed 3 [7.2 Cross-organization Control Function Collaboration 3
é.7 Co:‘\mulnlcatlons and Training Programs are Designed and 3 7.3 Data Risk is Managed 3
perationd s - = 8.0 The Analytics Culture and Education Needs are =
2.8 The DMP is Measured and Evaluated Against Business /INET30
L 4 Managed
Objectives B_1 The Analytics Function is Established 6
8.0 Business & Data Architecture /\Et14 -2 TI€ ANAYHCS TUNCUON S =D sne
- —— - B.2 Analytics is Aligned with Business and Data Management
3.1 Data Architecture (DA) function is established 3 Etratesy 4
3I.DZABu5|ness Architecture (BA) is Integrated with Data Architecture 4 - 8.3 Analytics is Aligned with Data Architecture 2
) . " B.4 Analytics is Aligned with Data Quality 2
B-3 Ider.1t| y the Data 3 B.5 The Analytics Platform is Designed and Operational 5
B.4 Define the Data - =4 8.6 Model Operationalization is Established 5
A4.0 Data & Technology Architecture h&t10 B.7 The Analytics Culture and Education Needs are Managed 4
4.1 Technology Architecture (TA) is defined in support of the data > TN
lmanagement initiative 2 -'j-j IE E Zﬂ [=] n-l' : 137
4.2 DM Technology Tool Stack is Identified and Governed 3 1 8.0V HR—RUREHRIE., Ver.2.2(2020) CiEfnEht=)
4.3 Operational Risk Planning is in Place 2
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Data control DM Strategy, Buinsess
Data governance =
environment case, Program

Technology Data
" Structured Unstructu- Document and content
Data storage and * PN
: data red data management
operations T
A J h §
Data integration and ADI Data ‘
interoperability
<
Reference Master Transactio
data data nal data
A A
i -

DWH and BI

| II

Secirity Metadata ‘
A r 3
Technology L Data & application ? Data modeling and \
architecture architecture design
@ orvaomeEoK metamodel @ ccivimetsmodel DCAM V2.1E # TlE. MBusiness & Data Architecture |ERIBENTLVD

DAMA-DMBOK 2
DAMA-DMBOK 2 defines the metamodel of data management in the form of DAMA Knowledge Areas, represented in the DAMA Wheel form. This
model of data management is industry agnostic. In my article ' DAMA-DMBOK in a nutshell,’ | briefly analyzed the guide and showed a few challenges
that you could have used their model.

DCAM (v227)

The DCAM model is organized into eight core capabilities. This model was developed primarily for financial institutions, but, in my opinion, the
model is actually rather generic and can be used in other industries as well. 5
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1 Not Iniiated  Ad hoc data management
(performed by heroes)

4.0
Protection
30 & Privacy
Accessibility

2 [ | Initial pk

(white board sessions)

3 3 1 y
(stakeholders being recruited and initial
discussions about roles, responsibilities.
standards and processes)

2.0
Cataloguing
& Classification

fiti i and

Data i
verified by stakeholders

{roles and responsibilities structured, policy and
standards implemented, glossaries and
identifiers established, sustainable funding)

5 Data ilities adopted and
compliance enforced

(sanctioned by executive management, activity
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coordinated, adherence audited. strategic

funding)

(continuous improvement)
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CDMC INFORMATION MODEL OVERVIEW

The CDMC Information Model is an ontology that draws on and combines related open
frameworks and standards to describe the information required to support cloud data
management. This provides a foundation for the configuration of data catalogs, interoperability
of data catalogs and automation of controls across cloud service and technology providers.
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- CDMC Key Controls and Automations (V. 1.1.1) Sept., 2021

%2 YT 1 HIH

BT — 2 L TIE@E) At ¥ 2
Y54 -arbAa—ILEBRICL.
SEML A SRR L A P E R S AR L,

T—2HERN TR RERE
BT -2 B8TL2TDT =4
HEZKICIE, T-2HEBN

ZRRLABRITNIER S50, Appropriate Security Controls

F— R RERE

A S

#Fffi (DPIA)

FHffiid. % DEEEXE
1> T, TRTOBAT—RITHHL
THBNICEB S A ThER 5k,

must be enabled for sensitive data
and evidence must be recorded
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Data Consumption Purpose

must be provided for all Data

Sharing Agreements involving
sensitive data

Entitlements and Access for

Sensitive Data must default to

creator and owner and access

must be tracked for all sensitive
data
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Classification must be
automated for all data at the point
of creation or ingestion and must (]
be ahways on

Cataloguing mus! be
‘automated for all data at the point
of creation or ingestion, with
consistency across all
environments

The Data Sovereignty and
Cross-Border Movement of
sensitive data must be recorded,
auditable and controlled

30
Accessibility
& Usage
20
Cataloguing
& Classification

triggered forall personal data
according to its jurisdiction
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Data Retention, Archiving and

Purging must be managed
according to a defined retention
schedule

Data Quality Measurement must
‘——QB be enabled for sensitive data with

metrics distributed when available

Cost Metrics direclly associated
with data use, storage and
movement must be available in
the catalog

Data Lineage information must
be available for all sensitive data

WET—2DT—2EEEELH according to defined policy 9 qa
R1-BBIE. EERINLAHH(EY A register of Authoritative The Ownership field in ta Control Compliance
SCE - TRFEI N, BEEIN, Data Sources and data cataiog must be must be monitored for all data

Provisioning Points must be populated for all sensitive data
populated for all data assels or otherwise reported to a
containing sensitive data defined workflow
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assels conlaining sensitive
data via mefrics and
automated nofifications
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cdmc/ontology at main - edmcouncil/cdmc - GitHub

=8edmcouncil / cdmc Jpublid

@ lssues

<> Code 1% Pull requests

¥ & main ~  cdmc/ontology /

Dean Allemang Merge branch 'main’ of gi

Name

..

[8 AboutcoMCitl

D Classification.tt|

D Control.itl

D ControlledVocabularies.ttl
D Corettl

[ Costttl

(] DataQuality.ttl

D DatalUse.ttl

) Discussions (&) Actions

5]

thub.com:edmcouncil/cdmc &8

rdf/rdfs/OWLDF > b B Y —7 7 A LR T4

B Projects

@ Security

|~ Insights

Last commit message

Add prefix declaration for dct

PRE3 Move rdfs:comments to skos:defintion

PRE3 Move rdfs:comments to skos:defintion

PRE3 Move rdfs:comments to skos:defintion

PRE3 Move rdfs:comments to skes:defintion

Merge branch 'main’ of github.com:edmcouncil/cdmc
PRE3 Move rdfs:comments to skos:defintion

PRE3 Move rdfsicomments to skos:defintion

O Lineage.ttl PRE3 Move rdfs:comments to skos:defintion
[:j Policy.ttl PRE3 Move rdfs:.comments to skos:idefintion 9
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p.5 This document presents the results of the work that has been done to validate the CDMC Information
Model by demonstrating its support of the test specifications of the CDMC Key Controls. There is a
section for each of the fourteen Key Controls, with a table that presents the following:
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v @ owl:Thing
0 Action -
v ® Activi 4l Joata Classification ‘ \ e —
- @ Business Process ] ~OAunority @ Control Metric //. \
= Agent & Information Criticality v- @ Cost v @ Concept
..... @ Agent In Role inform'atoon Sensiti : ® Compute Cost & . Data Element Concept
..... @ catalog ® - Q'"“!“ D!mensfon - © Ingress Cost v @ Data Ass.::m
..... @ catalog Record o Data Quality Dimension Category | © Network Cost | L@ Data Set
@ Class ° Data Quamy Execution Rule @ storage Cost @ Data Element
_ O Classification Occurrence - Data Quality Measurement \. Data Quality Metrj . @ Data Model
- @ Concept Group _' ® e - @ Operational Process v @ Data Service
v Business Glossary o RS - @ Period of Time @ AP
" @ Thesaurus -~ @ Data Sharing Agreement @ Policy " @ Database Access Se
~ @ Conceptual Domain A ER i g ® Lifecycle Policy @ Role
- @ Constraint @ Derivation @ Privacy Policy © Rule
T Control ] @ Revision © Risk Policy O Duty
- @ Security Control | Distribution @ Security Policy & Permission
Control Instance . J Entitiement @ Property @ Proht
@ Security Control Instance (& Entity ) @ Pupose Service Level Agreement
Control Metric Measurement (& Emor! )~ x5 —(Cost) @ Regulation L : i e
© Control Metric Threshold H oo © Resource @ Threshold Constraint
@ Data Attribute & L!neage Record .- @ Usage
v @ Data Classification : UBRRE et - © value Domain
@ II:?;::'“ ype e
(23) v @ Metric (23) (19) (23) B

CDMC All info-model 1.1 -+ F>» +bAY— - 77 XEEK
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Class hierarchy @

Class Count @

edme.. edmo.. edmo. odme.
cdme.. cdmo edme. odme  cdme.
“l 0 ﬁ e e mme. me. odme cdme

— odme cdme. edme. edme. cdme cdme. edmes

ResourceZ T X % Graph THEEE (ER A R ER)

B e cdme. cdme. cdme. cdme. cdme
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v @ owl:Thing

~ @ F&3 3> (Action)
v 7954 EF« (Activity)
@
© TF 47« (RH&) (Entity)
~@ T—Y x> &N (Agentin Role)
~@ T—Lz b (Agent)
O A% a4 La—F (Catalog Record)
@ H40¥4 (Catalog)
~@ 432 (Class)
~ ) $—EALRLESE(SLA) (Service Level Agreement)
O H—EAL<JLEM (Service Level Objective)
) F—4A—2 MM (Database Storage)
) TS #£HWAE (Data Sharing Agreement)
v ¥—4 4% (Data Classification)
0 MEO@MES (nformation Sensitivity)
~ O MEORERE (nformation Criticality)
~ @ #R (Authority)
~ ) F—4 &R LH—F (Data Quality Report)

o @

O F—4&RETMR (Data Quality Execution Rule)

@ F—5E8R&X7AHFTY (Data Quality Dimension Category)
- @ F—4BR&E7 (Data Quality Dimension)

@ F—4&RME (Data Quality Measurement)

O F—5&RMA (Data Quality Rule)

@ F—4 SRR (Data Quality Assessment)

- @ F—4Ri¢ (Data Attribute)

~ @ F—4®E# (Distribution)

~ @ EYRAXMR (Business Context)

© AF4 7547 (Media Type)

v-@ 1Jyv—2= (Resource)

v @ F—54—EZX (Data Service)
@ APIKF YL LB T —R> (APD)
) F—HA—RT7H+EARH—FER (Database Access Service)
@ F—5EF) (Data Model)
~ @ F—4E® (Data Element)
v F—4RE (Data Asset)
O F—45%/& (Data Set)
v- @ ®& (Concept)
@ F—8IUF 15+ (DataEntity)
v ) F—4EXE®RSE (Data Element Concept)
-~ EL:XE® (Business Element)

@ Yy&—La—F (Lineage Record)
@ YyZx— L~ (Lineage Report)
@ B4 —% 3> (Location)

<18 B & RIERE>

@
@ a—L<&®> (Role)
@ 7—% 70— (Workflow)
@ fll F A4 > (Value Domain)
~ @ 98+ Hh LA (Classification Occurrence)
O #AEE (Usage)
@ #i# (Constraint)
v- @ RE (Metric)
v-@ a3z b+ (Cost)
“@ Xy F7—53 Rk (Network Cost)
@) MM A b (Storage Cost)
~ @ #M3 R + (Compute Cost)
~- @ BHI3 R + (Egress Cost)
- @ AR b (Ingress Cost)
@ F—5BRRE (Data Quality Metric)
@ HHMRE (Control Metric)
v @ ##t (Policy)
@ %2 F1A# (Security Policy)
~ @ IS5 4,80—F%# (Privacy Policy)
@ 54 7942 AH#t (Lifecycle Policy)
@ YRS H# (Risk Policy)
~ @ %M (Period of Time)
- #B S0+ (Operational Process)

15

[£%] CDMC All info-model 1.1 £ 1 —JLA&% DEntityEf

S &80+t (Operational Process) |

v @ ®EJ )L~ (Concept Group)

- v O ESAXARER (Business Glossary)
o ¥Y—3 R (Thesaurus)

() | F A4 > (Conceptual Domain)

@ |2 (Standard)

~ @ M# (Entittement)

v- @ RE (Derivation)

- @ |E (Revision)

@ BE<I0/F 1> (Property)

~@ B8 (Purpose)

~ @ %W (Jurisdiction)

v O ##l4 > 24 >R (Control Instance)

@ Fa T4 8¥4 RS8R (Security Control Instance)

~ ) HSIREEM (Control Metric Measurement)
~ @ $SREMM (Control Metric Threshold)
v O ##<a> ro—u> (Control)
- @ %2 F«## (Security Control)
~ @ #M¥ (Regulation)
v O 8% (Rule)
i @ A== w3 (Permission)
~ @ A (Prohibition)
0 &5 (Duty)
@ Ml%#% (Threshold Constraint)

A5t (2 D2)

<EB&FIERE>
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[DMBoK2])T ETIL-AEX— 7&:E_\\)l/l/’§)|/%2_77—0)1
EER

DBMSTESH

%R 7LDB )
(MDBMS) | 7 4~ -2 DB iy i i s
yL—> 3+ [com CDM CDM CDM CDM llcom DM
(Relational) LDM LDM LDM LDM LDM : LDM LDM
PDM I :
F4 A>3+ |com CDM ! |
w LDM LDM : I
(Dimensional) PDM PDM I 1
1 .
7Y 2 Mg |com CDM ! |
B LDM LDM : I
(Object-Oriented) PDM PDM I |
1 X
77 h_=2 |cDM CDM CDM CDM CDM Ilcom DM
(Fact-Based) LDM LDM LDM LDM LDM : LDM LDM
PDM I !
24 LR—Z  |ppm ! |
(Time-Based) ! 1
NoSQL PDM PDM PDM  ,|PDM bDM

Hi#8: DMBOK 2", P.136~ 137, Table 10 ZJTIZ{ERL
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Framework) D&z AN &H 5.

® [F:E (Subject) |. N#ZE (Predicate) |. [ B #9355 (Object) IO =248 (F)FJL) TWeb LIZ
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(a) ROFDIEXEFE

- RDF (Resource Description Framework) &, €< > 714 v 7WebDEiE L4 3
BEXNBE7L—LT7—9TH%, RDFIZIADBHOWRERIIOVWTRRT S L%

A[EEL L.

ZhoDRBZ1IDDETIVICKHEELT 2RI S,

RDFI(32003EICW3C&h&E & L - 7=,

rdf: - RDFEDEEMNZEIZERME L TOHFIF, ROFORDLFTANRT ( 2 FET B0 ICERINS,
(ZE1ZEr [rdf] ®2 A—/3LURIE, http://www.w3.0rg/1999/02/22-rdf-syntax-ns# )
rdf:type CEREAZRARBSTEZTONT 4, FUTILICHWT [rdfitype] DEEIFEALH N FTHLEDLA

W, BNFBRIEDCRTH S LERIND,

rdf:Description

RDFT/ —R%2RB\T2ER, /— A7 —NILAELZEIZE DL 2 1d,
%52 % (rdf:aboutBMEA B WEE, EH/ — F&2 X,

rdf:about BMETURISE

rdf:about /= RO7a—NILEERTFEER 57-0DEME, rdf:Description & H L < 3B/ — FERICE
DU SN
(Z D) S INBLSMNCH, EOADY Y —REVEFEENDIL—TE LTERTES [2FF] |

BALEIL—T%2K\TS [aLsvarv] | XOEESEAZ TE 3 L5123 % B (reification) 7
. B4 DBERERTEENHABEINTWLS(Z Z TIHEB),

27
—Z7=%h
(b) RDFS(RDFRAF—TE i) DX ER
- RDFS (RDF Schema) &, #7 ¥z FEEPHDI FRALRATL(MEY, V7R, Y797, AT 4)
DEHRATIIR HrHLBER L ERHOERN LB 2R T I2-H0RAEHZIRET S,
RDFSI%2003FEIcW3CEI& L & o 7=,
[# 2] [RDFS-Plus] &WHOWLOY 74w b, RDFS& Y IERIBHANSLAOWLIZEEHM TRV, RREMATGRESRD
EERINTWLS,
*RDFRF—ITRIFRICE>THDOITL (VY —=R)DINV—T%FKT, RDFSIE, TDIFR%#RB\T 578
ICEOHDEXIFXEHOMLHABLTWLS,
EE BE
rdfs: - RDFX ¥ — < E7B(RDFS) CEOLN I A FEERT, ZDZAZEEDBREDREE & EROBIZUTISRY, (Ar1ZE [rdfs] @
2'0—/3LURIE, http://www.w3.0rg/2000/01/rdf-schema# )
e -ROFARIBT 2H0D2E0IE VY —R] 7 T7RITET S, 2CDIHDIE. TOAVRAXVATHY ., £7-2THD7 7 X
rdfs:Resource DY 70 7 A TH 5,
rdfs:Class -RDFD 7 5 22fh%%kd 2 7R, RDFSTERERT 57 7 XE, £ 7Trdfs:ClassD (¥ X &> X7 %,
sl el -RDFTRERY 2 U T 7 I(XFINHET 57 7 R, rdfs:ClassD A Y 2 &V RITH 5,
rdfs:Datatype T RAERT VTR,
rdfs:Property -RDFOZ7ANRT 4 %%k$ 7 7R, 7ANTAIFRDFD N TLZBRT 2EAHSTHY . rdf: OZRERICET 25 DE L
THREIND,
rdfs:subClassOf CEBERDVY—R(I TN BRELERD VY —R(IFR)DYT I TR THB I EERT,
rdfs:domain CTENRTADERERD) Y —ADYT T RA(ERDR) E R,
rdfs:range - 7ANT A DBRNEERD )Y —ZAD 7 7 A(ER)ERT,
rdfs:subPropertyOf | - ¥ 77 0/XT A BRERRT 5. HBEZFR>7TH/5T 1,
rdfs:label c I TR, 7JANRT A DEFIE. KYABICODYRTWETRTZHIZHWL %,
T —— “UZR. TASTAD [ER] ZNEDERCE 51 Caclhd 5701 5,
isseenlss - EFEVY—RICEBTHEERBERDOY Y —R%ERT TANT 1, AF—F7FTAL, RDFTERT 2 Y Y — X DEEFRE =~
TERELTAVLWLNS, —BIICIEWeb ETT7 o XTE B Y Y —XDOURIZZEHRT 5,
rdfs:isDefinedBy “EBU Y/ ADEERSNCNBEU Y —RERT JH/ST 1, ARDEERCHIE ENEZS LT LEWebX—C%RT £ Lo
FEVAPBEEND, 28



(c) OWL (Web Ontology Language) DX E %

-OWLIZE=>T 14 v oWeblcAPy IRBEDENEERX D, CHICKVETVEBEELNIFR, #7VxI b,
ZTANT A BOHEMETNERRTEZ EATEEICHK S, OWLIEZ, 2003FEICW3EE L L TERRE T,

—owl IZIE, 32D YTEBVAEEINTLS,

-OWLDL -+ OWLOZEZ#Z2THAL2D, REHAEDOREM(ETOEEIIHERRE) L REATEME(ETOHEIZTER
BEMNICSE T T2) 2RI 2L 5 ICRTFENTWS,
- OWL Full -+ OWL®MEEZE & RDOFOFEMEA B ARFAAIEEICT 270D D, OWLORTRHLERERINH 2H. FED

TN, REABMFRIEI NG,

- OWL Lite ++- 7 7 XFEEDBEE L ERANLHNZHEOR RS EENTH S55ICFATE %5, OWL DL/OWL FulltfEx

DEED—EIEA LD oY BOFLFRINTWD,

owl: - Web# > b B Y —SEBOWLTTEONDHANFERT, ZOLEFEOBREOEE] & BHROHF ZLUT ISR,
(%B1Z2R Towl] @2 A—/3LURIZ, http://www.w3.0rg/2002/07 /owl# )

owl:Class - HHIFREWMRILLTERRT D, 2TOEKIID AR EDH1IDD owl:Class ICE S R IFAIEER S AL,
owl:Classl¥ rdfs:Class DY 77 5 2 TH %,

owl:Thing - OWLDIEIA Y 7 X T, OWLTRMRT 3 tHFRDEESIEICHIET 5, 2 TOEAEIE owl:Thing DA > X &> X
THY, 2 TDODOWLY 7 X owl:Thing DY 77 Z Xk 3,

owl:Nothing -OWLOHIAY Z R T, A VY RE VY RE—DLF 0 [BEE] ITHET 5,

owl:intersectionOf

T RENE LT T ROEE L TKRIET S, EEEIE owl:Class, B rdf:List TH %,

owl:unionOf

T REHNZELEZZADOME LTERRET %, EHIGIE owl:Class, &L rdf:List TH 3,

owl:complementOf

CFEIIREBRNEI IAOBE(RER) & LTERBT 5, EHREL EEZIC owl:Class 27 5,

owl:Restriction

AT AL BHENERRT S, ED L IFHBERIEOFNRE LT —2 71D,

owl:onProperty

- owl:Restriction (C & 2HIM DR E A2 T AT 1 ZRd, E&EIFIEL owl:Restriction, fEiiidrdf:Property

(Z D)

TBICET 2 A, RBEBICET 2R (D747 U7 1), ABEY 5 AEBRTHAFDER. owl7 0
RFAFYERT—Av & AV EAS— A VK= FEVL S NREERTHA REES B B,
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(d) R DERZAL-AZT—2ECi
B TEESNTLS [HKERLTVWSHER] 28RBLT. X2 7 —22ERT 2 FEN

mond,

(E&f] UTRESER,

&

Z7Y)vyar7oERER

(dc:)

E3

- RDFD R ICFIFATE 2R KRMN4EEERICEZ 7Y > a7 (Dublin Core(DC))2®H %, L#1(1995%)IC15DEK

ER(TANRTA)DPERINTWVWS, ZTOERESHDEMERLRIT SN,

Dublin Core Metadata Initiative(DCMI) IZ & > T#H L LWEEE DRI OE RFEHITTHON TWB.DCEFESR

(DCMES) . U ToamMZEMTREING, —fRIC [de:] WS EEFETYYEY S LTHWS,
http://purl.org/dc/elements/1.1/ &\ 5 ZRIZERBURITREN S,

Z7)yaT7RELER

(dct:)

cBEXISEROBENEREL T, SYPARARRZAEICT 3 LICERSNEBIZIE. BRHERIE. B

Bt Til, H305E (2B BloBEICE EHFE] LW BE-BREEZ-VLEWVS &L 545

B). BELMERRBLUTTRENS, —fRIC [det:] EWSEEFICey 7 LTHAWS,
http://purl.org/dc/terms/

FOAF (Friend of a friens) | + AICBd 2152 RET 27 DHHh & L TRDFHiR% B Y ER, BEROBIZMIBUTTRI A,

[foaf:| &WHiEBEHICwy S LTHW3, Agent,Person,Group,0rganization &Ly 7=3EEP APIC
B 2EEWVY V—R0REESZHEICKRFT STV S,
http://xmlIns.com/foaf/0.1/

SKOS(Simple Knowledge
Organization System)

RDFZAHVWTY Y —F R, SEZELURHELEOBIBEFRRE LYY T 1 v 7 WebWFETRIRT 3,
SKOSI3, ETNVEBERENEY 2 — ML LABEEZERTE S &S ICERIHEhTWLS,

Z D fth

cAVTVYVBEROERHLEREL LT, UTOLS5L8L00H 3,

-RSS(H A bDFHF/FAVTyYLERART—2E L TR, BEITZE=0ICFA)

-PRISM(E & L THisEnieE%2 4> 74 Vi L TBIAT 36, BEONBVCIEFIBRZXAXT—42L
L Tidik)

- CCLPMIREIEM % LV ILK BRBICHIATREL T3-0n70o s MNE, GElIRE702 7 F0sER
URITHERR). . . &,




RDF/RDFS/OWLD &> Hh D it iz XFELFIZDOLVT
-RDF% 3y F7—2REBATYYEIY HFAgsAXE L LTRlkT 28R I
E# DL (Notation)Hh'dH B,

(1) RDF/XML
- RDFOXML#EZ X, “RDF/XML Syntax Specification" TEZINTHEY, BBL T
[RDF/XML] &8N, RDFFY 7LD 5 7 %RDF/XMLTRRT B (1T,
F5E, hE. BNFZZNTNXMLOER L LTREL, Y FMIyFOES ITANF
ICL THAILTS,

- XML#EXTIE, FY 7 voEE BMEERT/ — FERIL rdf:Description ZFWT
kT3, WmER. ToREZEHE (BREREEFL O —-HILEDOHEEE) TERL
-Z7anxF4EFE LTEETS, ROFO RV T, co/—FEFRL7ONT 4
BEREFANFICLTMYITLERET 3,

T 7DBREDPKEL LD E, 2TDEDVEITRBLIVEL LS (#H)
<UTFTERZRINTWLWS> RDF 1.1 XML#EX https://www.w3.org/TR/rdf-syntax-grammar/

ex:hasHomepage

urn:pin:abc123 https://www.example.com
- MU Tabcl23] AAWeb<=— <rdf:Description rdf:about="urn:pin:abc123">
[ https://www.example.com] <ex:hasHomepage>
H¥ 5 T B DORDF/XMLEIF, <rdf:Description rdf:about=https://www.example.com”>
(Z 2 TRBIRD D DIRIEBEES </rdf:Description>
lex:] TREL TS (EREIL. </ex:hasHomepage>

SBEEOURIEREADLER & Z3) </rdf:Description>

RDF/RDFS/OWLMD ECi L XFEFRICDULVT (ff =)
(2) Notation 3 RDF (N3) 3 --- Turtle ¢t &

- RDF Off BBV T 74 ARELEHBDOHEREL ZAHEICT S,

- BICERNEHIEEREEE TS IL T, BHMREFEASZLSICLTVWS, B4l
<>THZTICERED®RL. URILERIT 3,

- 55, WEE. HHEOURIZ<>TREL, XORRBICEEVFFOZEL,

*N3Tld. RLEZEZFO>7A/NT 113, EEBLEEBL T TELHTRETE S,

cF-. AL7AaNT 4 %BYRL TEHOEZERT 258, 7A/T 4 Z1EFE T
EVWT, % To2HECEWVWS EEREH ATHE

Y —RADEA47 (9 FR) 1T rdf:itype 7O/5F 11X, N3TlE‘a’ DIXFEIFT
HEERILTE S,

<BUTFTERINTLE> Notation3 (N3): A readable RDF syntax https://www.w3.org/TeamSubmission/n3/
BINR—2f% N3 BXEETEC LUTDLS ILL S,

ex:hasHomepage
urn:pin:abcl123 https://www.example.com

@prefix ex: http://example.org/terms/. — FIR—I TIFEBLAURIEEDARIZHEEFHSE
<urn:pin:abc123> ex:hasHomepage < https://www.example.com> .



RDF/RDFS/OWLMD i B NIEFEIZ DLV T (8 =)
(3) Turtle BX(TTL) :-- CODMCOERET VA FAP—IETHL%ER

- RDF 5 7%y /s b TERLETFRA MR T, —BRAOBFER/ 22—V LTF7—280
HAEETRLICHERTESELSICLELD, NS EZRESIE-UEMITLEES, C0D
=R DELEXIINILFFLL TWS,

* Turtle X, N-Triples FexX3# & U SPARQLSE ? 3 2D/ 2 — VX L D E M %12
-3-60

s AT 4 T R4 7 text/turtle

- —fZME 7 74 Lt

<UTFTTERINTWLWS> RDF 1.1 Turtle: https://www.w3.org/TR/turtle/ Feb. 2014

(4) N-Triples #X
‘RDF 7' 7%2XTa—FT3E-HDITR—RDTL—rTF R MERA,
- X5 4 724 7 application/n-triples, text/turtle, % 7-13 text/plain
- —iREIE 7 7 4 LILRF:  .nt

<UFTEHZENTWSB> RDF1.1 N-Triples  https://www.w3.org/TR/n-triples/

(5) JSON-LD #iz=t
-RDF % JSON exXTHIEd 2L 2B L LK
« HTML 1212832 LB IE <script type=“application/ld+json”>...</script> W3
- @context EF 7P/ FDRF—TZIBET S
- @type BF 7Tz FOEN(ZAT - V7 R)%IBET S
- BA&IC. Google #HERRXEL SN, FIAThTLE LWV BELRHITHK

RDF/RDFS/OWLZE ALV = RO —E%ET: cDMC V111 [BEHRETIL (Fl1)
- 774 Lineage.ttl #5E(ZH > OV —EEHZRTT 2 (TurtleBEXA UL LNTWLD)

# imports:

EEEEFOTR

Al

tionMetadata/> .

s for tracking 1

- detiE=, owl 7’0 /8F 1 EFH
— EDMCE&# > b O Y —CoresE&ED A vik— b

— N3 rdfitype D& A EH = owl @ Class

Thing% 72 2 2 & L TActivityZ 7 X
EE
-labell3Fn4 % F#&(UTF-8)

definition

mple “"may inclu ing, 7, ng, ) 4 £, r, erating entities™ ;



RDF/RDFS/OWLE AALf-bROY—ERET: CDMC V111 BERET IV (f52)

provi#> ;
dmcouncil

ion of an enti

Thingt 7'~ 7 2 & L TDerivation
U5 AEE
-labellzFon4 % E#(UTF-8)

Thing¥ 72 5 & & L TEntity
75 AEE
-labell3 R4 % E#&(UTF-8)

al, or other kind of thing with some f d aspects; entities

be real or imaginar

35
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RDF/RDFS/OWLZE ALz RAS—E%ET: CDMC V111 FEETIL

7087 4 EE&GREE): derivedFromEntity
-EF&EE(domain) X, 7 7 X Derivation
-{&ig(range) iZ. 7 7 ZEntity
-labelld 7R /87 4 DFRREL % EE(UTF-8)

n "identifi

7' AT 1 EFEGREE): hadActivity
-FE#&EiH (domain)ld, 2 Z XDerivation
-{Ei(range)ld. 7 7 X Activity
-labell$ 7' B/¥F 1 DFRAE EHR(UTF-8)

mcouncil.

which an Acti

7' 0a/37 4 EFE(GREE): hadDuration
-E & (domain)iZ, 7 7 X Activity
&g (range)l&. 7 7 ZPeriodOfTime
-labelld 7' A/ F 1 DFEREZ % ER(UTF-8)

(513)

36



CDMC All info-model 1.1

9DDEY 1 —IL(HR)EEEDEntityEE (Ontology AREIFERIR)

TILT7 7Ry KB

v @ owl:Thing
@ Action
v © Activity [YData Classification ‘ \ ——
___© Business Process i - e S ~ © Control Metric //. \
— T Agent  Information Criticality v- @ Cost v @ Concept
- @ Agent In Role Information Sensitivi - @ Compute Cost B = . Data Element Concept
@ catalog  Data Quality Dimension @ mgines Cont - @ Data Entity
..... @ Catalog Record @ Data Quality Dimension Category B it o ¥ @ Data Asset
@ Class @ Data Quality Execution Rule _ @ Siorage Cost -~ Data Set
: ) Data Quality Measurement 0 - Data Element
----- Classification Occurrence ) Data Quality Metgj i
- @ Concept Group - () Operational Process v i
; ; @ Data Quality Rule pe © Data Service
v @ Business Glossary g @ Period of Time ... @ API
() Data Sharing Agreement -
-~ Thesaurus © Policy - Database Access Se
@ Conceptual Domain 15 Database Storage @ Lifecycle Policy - I Role
-~ Constraint . Demam“ ) Privacy Policy @ Rule
- @ Control ] @ Revision @ Risk Policy ~© Duty
B . Security Control Y [hSFl'lbl.ltiOH . security Policy ) PEI'I'HISS!OII
Control Instance - ) Entitiement © Properis () Prohibition
@ Security Control Instance (- € Entity ) ® Purpose e Servfce Level Aﬂfeement
Control Metric Measurement ! E‘T‘?” ) OEETT —(Cost) @ Reguiation ' : :‘-‘Wﬂ‘-e Level Objective
@ Control Metric Threshoid ~ @ Jurisdiction @ Resource o .
. @ Data Attribute @ Lineage Record :Threshold Constraint
v © Data Classification ~ @ Lineage Report ® Vo omea
- - @ Location ® Workfio
@ Media Type o
(23) v @ Metric (23) (19) (23) 31
RDF/RDFS/OWLE AL =bRO U —E%E: cOMC V1. L1 fFHET L
-+- Grafo fREIEY—IL. RV 57DBTHH H1l
\/ T EE_—_—_————_—— -~
1 cdmerinwasinformedsy |
1 |
| cdme-linEntity | dmc-core:Agent
| dme-lin:wasGeneratedB) ! fin th
I cdme- 3y cdmc-lin:wasAssociatedWitt
777777777 ': U — | cdmelinhadDuration @ i corePerodoiTime
|
M ! . Frdst e
clasz node
dat=type node
explicit property

imphcn propay

collapzed property

predicate

object

THOFAETAEED

(2) 5 7DBICH Y AT —HEWYIRAA THRRL 72,
Activity, EID KA AV (ERE) - L v Y (ER) 77 7 0FrR(L)

(1) Activity. Derivation, EntityZ 7 X EIDEI%REN : ; % -
¢ g . BEU, FUTLERR(F : —BEABELE, FEICLS)
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- --GraphDB T M Visual Graph H 714 *vroo—
Fmse | EnER
wasGeneratedBy(~IZ & » TERENZ) %

BiZ, 77 7DBAICEYAAT
P ZILEBDRE S T 7RR g/
Y T
A 8
74 o g 7 21
’ § supClassot
domel omsain
~[Z tghng
e %r/%&:g/
Sublagg & B & 5 *
h d NJ‘?‘ ,,waégq / g %% %
ek ety N: § \
| Lineage
7087 4 (BfR) — = e~y h T
o=
Su bject Source: https://spec.edmcouncil.org/cdmc/ontology/Lineage/wasGeneratedBy R
subject 9 predicate & object & context

nttpc/fwww.w3.org/ns/provE hittp://www.ontotext.comy/explickt

1 cdme-linwasGeneratedBy desourge

2 | cdme-fin'wasGeneratedBy [ rdf-type IBW\'ODJGEIBIDEF!Y fittp://www.ontotext comyexplicit

3 cdme-linwasGeneraiedBy | rdfs:-damain .n{imc-:in-Enh'ty hitp://www.ontotext. comy/explicit

4 edme-linwasGeneratedBy rdfsisDefinedBy nttps://spec.edmoouncil.cra/cdmc/ontology/Lineage hitp://www.ontotext comyiexplicit

5 cdme-linwasGeneratedBy rdislabel ~lickoTERiEnE hitp://www.cntotext comyexplicit

& cdme-linwasGeneraiedBy rdfs:range come-in:Activity http://www.ontetext.comy/explicit

7 | cdme-linwasGeneratedBy. rdfs:seedlso http:/fwww.w3.org/ns/proviwasCenaratedBy http/www.ontotext.comy/axplicit

8  come-linwasGeneratadBy .skcs.deﬁnmcn B [PHTA BT OERELT IZoFT«T41 HERSNETEERT httpy//www.ontotext.comy/explicit 39
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(a)Grafo&k = (b)) Z 77T —&N—2KR
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aggregation of one or more concepts.
Semantic relationships (links) between
those concepts may also be viewed as
part of a concept scheme. This definition

i, however, meant to be suggestive
rather than restrictive, and there is some
flexibility in the formal data model stated

e (o @752/ —FKEoD
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T — %4348 (Data Classification)
Source: htips://spec.edmcouncil.org/cdmc/oniology/Classification/DataClassification

subject predicate object context
1 cdmec-cls:DataClassification dc:source "CDMC" http://www.ontotext.com/explicit
2 cdmec-cls:DataClassification dc:source "DCAM" http://www.ontotext.com/explicit
3 cdmc-cls:DataClassification rdf:type owl:Class http://www.ontotext.com/explicit
4 cdmec-cls:DataClassification rdfs:isDefinedBy https://spec.edmcouncil.org/cdmc/ontology/Classification http://www.ontotext.com/explicit
5 cdmec-cls:DataClassification  rdfs:label "T—#% 5% (Data Classification) " http://www.ontotext.com/explicit
6 cdmc-cls:DataClassification rdfs:subClassOf owl:Thing http://www.ontotext.com/explicit
7 cdmc-cls:DataClassification  skos:definition T2 ERLNBHDNDUNEMICHATELLSICEBET S hitn//www ontotext com/exolicit.
= UE B 40— 3 (Location) |
~ @ O—L<8&WM> (Role)
. Thi “ @ 7—% 70— (Workflow)
Faren . - B = DA NVaupDoman) _ _ _ _ _ ,
ot ® 725> (Action) :.:.ﬁ:i’a(.;s.:é) (Classification Qcurrence),
V@777 L7« (Activity) @ $1# (Constraint)
% ™ ]t &2 SO+ (Business Process) v- @ RE (Metric)
% © T2T 171 (R (Entity) v-@® 3z F (Cost)
\ " D T—1x 2 hIUN CAmanths o) @ %y k7—23RF (Network Cost)
4 x-Sz b (A-gent) ) EMMEo R b (Storage Cost)
g . h& 0L a—F (Catalog Record) 3 . HEaR b (Compute Cost)
sEEEELL ~@ h50a7 (Catalog) ~ @) B R  (Egress Cost)

© 532 (Class)

O H#—ERLAILESE(SLA) (Service Level Agr
5 g O #—EARLAILE#M (Service Level Objective)
; ) F—HR—ZH#MM (Database Storage)

. =L T4 &HNAR (Data Sharing Agreement)_

- @ #A3R b (Ingress Cost)
ent) @ F—4&RRE (Data Quality Metric)
@ ESRE (Control Metric)
v @ %t (Policy)
@ t%2UT 45K (Security Policy)

| ¥ O 745454 (Data Classification) | @ IS 452 —Fkt (Privacy Policy)
b ' O MEO@MES (nformation Sensitivity) | @ 547949 LAM (Lifecycle Policy)
= ! fih T ‘B O mEOXER (Information Criticality) I ~@ YRo%# (Risk Policy)
\ o OmEB (Authority) _ _ _ _ _ _ _ _ - ~ @ MM (Period of Time)
- @ F—2&RLK—F (Data Quality Report) @ ME /oA (Operational Process)

SPARQL MRI&HEEEICHOWT

- SPARQLIZ. RDFTiEMSNi-T—2DR&EEETH Y. W3CHRDF Data Access
Working Group (DAWG) (& » TiE#E{kEh, 2013F3HI1C SPARQL 1.1 A&Eh& 3 ht-,

- SPARQLOMIEE DEFHNLIBRERIZ MY TUNE2—VTHB, TZTERTBZIITL
NWE=VIFFMITLERBERLESICRZZH, VY —Xodho FiE(S)/i®5E(P)/BHIZE(O)
DEDMEBICTHLEHZEITZ LW S ELS, Z2L{DaT,. RDFEAAEI Y iZ) L —
2aF LT —RAR=ZADBEEI VI VICHTWS,

cEHIE (7] EWHBRIINF2ESDFIICEERL TIEET 5, RDFRI&EIZ. ;TtDRDFY 5 7
DY TERICE>THLWI 7%k T B eHTE S, SPARQLOSELECTHER IZ.
I3 7%RICEBLIEDBDEZEZBIEDTES, 77 70—8HyFLI=IF7/582—=>
&, ZHICEKEFTITION-FERZBFEFITRDEEL LTREINS,

cZDRYTNNRE2— DEXIE. ERPNICNIBX(FE/RE/HNELEE, EVFFICL-
THRT)EHEUSETWS, TNOHDORNE2—Vi3, BALERXE LTHEABZZ I LN

TZ 3%,
SPARQLFIBEHIZIz> WL T, DBpedialdWikipediah* o &% % #lith L TLOD (Linked Open
DBpedia #4 FE% BB, Data)e L TRFAYT 23322747 AY 27 T, ARD

DBpediald F (CWikipediaZ& 58k & X35k & L TL % 4. DBpedia
= Japanese ® B#JI%, Wikipedia H AZERR % *$5R & L 7=DBpedia%
DBpedia gty 2z,

https://ja.dbpedia.org/
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SPARQL Query & Update; CDMC RDF T—AZFHYAATZT 5712 L TR EREETLI=H

SELECT *{
?s ?p ?0 39 owl:imports rdf:itype  rdf:Property
} LIMIT 100 40 https://spec.edmcouncil.org/cdmc/ontology/Core rdf:type  owl:Ontolog
41 owl:versioninfo rdf:type rdf:Property
P 42 _ — —cdmezclsitAuthority . — o o o o o e e e e e e e o rdf:type  _owl:Class _ _
| 43 cdmc-cls:DataClassification rdf:type owl:Class :
= 74T T T skesdefinttion . C T T T T T T T T T T T T T T T T T T dType T rafProperty
45 cdmc-cls:ClassificationOccurrence rdf:type  owl:Class
46 dc:source rdf:type rdf:Property
47 cdmec-cls:InformationCriticality rdf:type owl:Class
48 cdme-cls:InformationSensitivit rdf:type  owl:Class
49 cdmc-cls:appliedClassification rdf:type  owl:ObjectPropert:
50 cdme-cls:classifiedResource rdf:type  owl:ObjectPropert
51 cdmc-core:Resource rdf:type owl:Class
52 https://spec.edmcouncil.org/cdmc/ontology/Control rdf:itype  owl:Ontolog
53 cdmc-ctl:Control rdf:type owl:Class
54 cdme-ctl:Controlinstance rdf:type  owl:Class
55) _:genid-0c451ad4047c468b9216b6882a58201734703-blank4 rdf:type owl:Restriction
56 _:genid-0c451ad4047¢468b9216b6882a58201734703-blank5 rdf:type owl:Restriction
57/ cdmc-ctl:ControlMetric rdf:type  owl:Class
58 cdmc-core:Metric rdf:type  owl:Class
59 cdmec-ctl:ControlMetricMeasurement rdf:type  owl:Class
60 cdme-ctl:ControlMetricThreshold rdf:type  owl:Class
61 cdme-ctl:SecurityControl rdf:type  owl:Class
62 _:genid-0c451ad4047c468b9216b6882a58201734703-blankl rdfitype  owl:Restriction
63 cdmc-ctl:SecurityControllnstance rdf:type owl:Class
64 _:genid-0c451ad4047¢468b9216b6882a58201734703-blank2 rdf:type owl:Restriction
65 _:genid-0c451ad4047c468b9216b6882a58201734703-blank3 rdf:type  owl:Class
66 _:genid-0c451ad4047c468b9216b6882a58201734703-blank3 rdf:type  owl:Restriction
67 cdmc-ctl:ThresholdConstraint rdf:type owl:Class
43
DORDFR b 7HR(T > RBA > b)D b FIL O EHERR
SELECT (COUNT(*) AS ?count) ery re
{
;S ?p ?0. count

@RDFX F 7ARZ7B /T 4 D—E#EE

SELECT DISTINCT ?p
{

?s?p ?0.

}LIMIT 100
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GRDFR b 7AZANRT 4 O—EZSEEIRICES

SELECT ?p (count(?p) AS ?count)
{

?s?p 70.

}

GROUP BY ?p

ORDER BY DESC(?count)

LIMIT 100

45

@RDFR F 7R, FEYAYOFEHTANRT A HAETANS

SELECT (AVG(?count) AS ?average)

WHERE{ average
SELECT ?s (COUNT(7p) as ?COUnt) | "7.045081967213114754008367"" wsddec
WHERE { i
?s?p ?0.
}
GROUP BY 7?s

}

®RDFZ F7H. UV —2NEBT 37 7 RO—ExERBEIRICEEGT 5

SELECT ?type (COUNT(?s) AS ?count)
WHERE {
?s a ?type .

owlObjectProperty
GROUP BY ?type
ORDER BY DESC(?count)

3 rdfProperty

+ owl:Ontology

5 owlRestriction
owlAnnotationProperty

owlTransitiveP

operty
owl:SymmetricProperty
rdfs:Class

0 rdfs:Datatype

rdfList

rdfs:ContainerMembershipProperty

type H

count
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» Graph Databases (2"9.Edition) 2015, O’Reilly books,
lan Robinson, Jim Webber, Emil Eifrem &

» The Knowledge Graph Cookbook - Recipes that work (1%t Edition) 2020,

edition mono/monochrom (Austria)  Andreas Blumauer, Helmut Nagy® 47
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