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® Background for the SIG
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Background for the SIG

® Joint SIG between MIMOSA and POSC Caesar
® Key stakeholders:

® Alan Johnston, MIMOSA

® C(CIliff Pedersen, MIMOSA

® Nils Sandsmark, PCA

® Thore Langeland, PCA

® Aim to complete and issue a first version this year
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Mandate Purpose

® Harvest IT architecture

® At logical level, with examples of possible implementation

architectures Context for Collaboration
The Safe Technology Roadmap™ for Interoperability

/ Reference Information Semantic Context Execution Environment
Environment “P2B Stack”

® In alignment with jointly developed top-level architecture -

\

® Including information access

Information Service
Bus

Controls Registr

® In collaboration with Joint O&M SIG and other appropriate
parties

B fatecH §Y 0 pGamee ==

¢ Communicate how PCA Ontology/PCA RDL, MIMOSA,
OpenO&M and other standards are being used and
interlinked

® Ensureindustry relevance
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Reference Information
Environment

1SO_15926

Semantic Context

Transform
Engine

OpenO&M
Information Service Bus

Controls

ISO TC 184/WG 6

Execution Environme
“P2B Stack”




lﬁ\POSC Caesar
Association

Relationship to other SIGs and broader community

® QOperations and Maintenance SIG —
Chair: Markus Stumptner, University of South Australia

® Instrument and equipment SIG —
Chair: Ravindra Grampurohit, Emerson

® MMT - Models, Methods and Tools SIG -
Chair: Lillian Hella, PCA

® Relevant best practice patterns in the broader community
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Contribute based on shared
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Architecture: The purpose and motivation

Enterprise systems have to meet requirements of many different types

Business Context
People — process — organization

User stories/Use cases

System Context

Data Architecture
Application Architecture

Component Models

Operational Models View

Physical Architecture
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The Open Group Architecture Framework
Architecture Development Method - TOGAF ADM

Prelim:
Framework
and
Principles

* Business Context

°* People - process —organization

Al
Architecture
Vision

* User stories/Use cases
/° System Context
* Data Architecture

° Application Architecture

H. B.
Architecture Business
Change Architecture
Management

C.

Information
Systems

Architectures

G.
Implementation
Governance

°* Component Models

D.
Technology
Architecture

F.
Migration
Planning

* Operational Models

E.

Opportunities
and

Solutions

*  Physical Architecture
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TOGAF

ADM

Prelim:
Framework
and
Principles

Al
Architecture
Vision

H. B.
Architecture Business
Change Architecture
Management

G C.
Implementation In;orTatmn
Governance ystems

Architectures

F. D.
Migration Technology
Planning Architecture

E.
Opportunities
and
Solutions

lequirements

lirements

Reference
Model

PCA-MIMOSA Architecture Framework

Architecture Dimensions

\ Dimension 1

Dimension 2

Dimension 3

Reference

Model

Reference
Model

|'£A POSC Caesar
Asocaton

Requirements

Requirements



PCA-MIMQOSA Architecture Framework Pasee

Requirements Requirements

Architecture Dimensions

A Dimension 1

Reference Reference
Model Model
Dimension 2

/;ﬂensfon 3
.

Reference
Model

Requirements Requirements
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Architecture: The dimensions

® The Business Context
Dimension

® The Technology Configuration
Dimension

® The Knowledge Content
Dimension

Architecture Dimensions

A Dimension 1

Dimension 2

‘/;ﬂensfﬂﬂ 3
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Architecture: The Business Context Dimension

® “Why is the system there in the first place”
® A lifecycle view of system operation

® PISTEP lifecycle model

® Engineering and Process value chain

® Control and Procurement supply chain

® Scoping of information lifecycle management A i

Dimension 1
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PCA-MIMOSA Business Context Dimensio

CONTROL ACTIVITIES
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STAMDARDS CASE AGREEMENT
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: L ~~ L ~~ L : Plant | ~
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1| EMNGINEERING ENGINEERIMNG PLANT systems | PLANT
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L |

ENGINEERING ACTIVITIES

SUPPLIERS AMD

FABRICATORS

PROCURE & CONTROL EQUIPMENT, MATERIALS & SERVICE |

PROCUREMENT ACTIVITIES

Architecture Dimensions

Dimension 1

Dimension 3
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Architecture: The Technology Configuration Dimension

® “How is the system layered and populated”

® Atopological view of system structure

® Purdue Enterprise Reference Architecture

® Physical environment and production system
® Intelligent devices, manufacturing control

® Enterprise applications
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Architecture: The Knowledge Content Dimension

® “What does the system know”

® A topical view of domain knowledge
® Application domain specific terms

® |SO 15926 Data Model

® PCA Reference Data Classes

® MIMOSA Reference Terms and Models e
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PCA-MIMOSA Knowledge Content Dimensiq;&
PCA (Oil & Gas & Process

Domain Specific ISO 15926 Industrv Ontoloai
Nomenclatures Data Model ndustry ntologies
_ and Reference Data)
| Class | | Pcssiblallnd'n.ridual Production

Control Ontology
(relationships between

domain specific and
standard classes)

!

6

Determine Determine specialization
entity type and other relationshi

ClassOiClass
ClassOflndividual

ClassOfRelationship

Seismic
Reference Data for

Oil & Gas applications
rning o«

Structure and add
to PCA Reference
Data Library (RDL)

Logistics &
Transportation

Architecture Dimensions
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MIMOSA Common Conceptual Object Model (CCOM)

class 04 - Registry/

Common Conceptual Object Model (CCOM)
Version 3.2.3

Last Updated: 2010-06-24

Copyright 2010, MIMOSA

All Rights Reserved.
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The reference models

® Stakeholder Agreements
Business Model, revenue & cost, interests,
behavior

@ SyStemS Englnee”ng . . PCA-MIMOSA Architecture Framework rhAmzzee
Control, manufacturing and information
system configuration

® Software Integration
Platform, programming paradigm,
integration, storage

® Semantic Ontology _
Domain and scope, model paradigm and
constructs

¢ Standards Usage _
Representation, meta-data, data quality and
security, ref. data
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The reference models: Se

ice Agreements

Stakeholders
EES

Communication Business
Behaviour Model

Service
Agreements

Revenue
Stream
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The reference models: Service Agreements -
example: Stakeholders interest - example

Service Agreement ‘
Interface
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The reference models: Systems Engineering

Operational
Environment

Production
System
Configuration

Enterprise
Integration

System
Engineering

Information Manufacturing
System Control
Configuration Configuration
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The reference models: Systems Engineering -

example

Level 4

MES, MRP: Scheduling,
Recipe,Material Flow,
Work Flow

Level 3
Temperature model, Shape
Control, Mill Set-Up Control,
Coil Tracking, LGVE' 2
Speed Regulator, Sequence Control,
Position Control, Temperature
Control,
Pressure, Temperature, Speed, L EV e I 1
Accelerometer, Force, Position,
Shape, Thickness

Level O

Business Logistics

Plant Production Scheduling, Shipping,
Receiving, Inventory, etc

Manufacturing

Operations Management

Dispatching, Detailed Production
Scheduling, Production Tracking, ...

Enterprise Business
Systems,

Supply Chain
Management, Enterprise
Resource Planning

Facilities, Plant Systems,
MES - Manufacturing
Execution Systems,
SCADA - Supervisory
Control and Data
Acquisition systems

Continuous Discrete
Production

Control

Production
Control

Production
Control

The production processes

Control Systems,
Controller Level (Feed
back closed loop control)
Sensor level, Measuring
devices, Programmable
Logic Controllers,

Actuators 1SS

Level Definition
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The reference models: Software Integration

Technology
Platform

Data Architectural
Storage Style

Software
Integration

Reference Architecture Dimensions

Technology Configuration
(Automation Level)

Integration
Mechanism

Programming
Paradigm
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The reference models: Software Integration

- example

A Ontology and
Drilling and RBS&WO'F‘ and Operation and Enterprise (misc. new services for
- production . -
completion management Maintenance Management applications) process plants
¥ ¥ § y I including oil and
| | | | | gas production
: : : : : facilities
' ) ¢ ' 1
Enterprise Service Bus / System Service Bus ROL
(Integration, Communication, Security, etc.) (Reference Data Library)
Data Data Data Data Data
according according according according according
to RDL to RDL to RDL to RDL to RDL

Historian

ff———————=PProcess Control Domain

Routating
equipment
Monitoring

Facility
Manitoring and
MES

-

Engineering

Maintenance and

Asset

Management

QOil and Gas

Production

Enterprise Domain=———]

Reference Architecture Dimensions

iration

Technology Configus
= (Automation Leve) Systom
Utility Engineering
Model Business Context Model
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The reference models: Semantic Ontology

Agreed
Purpose

Reference Defined
Classes Scope

Semantic
Ontology

Uniform Consistent

Modeling Model
Constructs Paradigm

Reference Architecture Dimensions
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The reference models: Semantic Ontology -
example

® Ontology = Class + Relations + Constraints

® Using ontologies,
applications can be
“intelligent”, - more
accurately work at the
human conceptual
level.

® Knowledge Base = Ontology + instances + (Standard) Infere~--
and rules
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The reference models: Standards Usage

Semantic
Technology
Standard

Reference Meta
Data Data
Standard Standard

Standards

Usage

Data DELF]
Security Quality
Standard Standard
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The reference models: Standards usage -

M0 A
Logical organization of Federated arrangement of
reference data many web connected libraries
“ 3 . Certification
- Agreed Purpose and Defined Scope Requests
\'355 ;
Manufactured Item Classes
- Reference
| Replies

Standard and proprietary
Classes .

7

PCA Standardized Classes

o /

ISO Standardized Classes

x

Com mon Re'm Arc::c::: Dimensions
ISO 15926-2 v ey
Data Model
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The Reference Models: Summary
PCA-MIMOSA Reference Architecture Framework —PA=<

Reference Architecture Dimensions

Technology Configuration

A jon Level,
Standards ST System
Utility Engineering
Model Business Context Model

(Lifecycle Placement)

Knowledge Content
(Domain Knowledge)
L

Semantic
Ontology
Model
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APPLICATION EXAMPLES



Master data

Regularly updating
of master data
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Application examples: Integrated Environmental Monitoring

Havik Sandbox

¢ Statoil: Prudent operations
in fragile environments

¢ An e_nvi_ronmental
monitoring system

FA3-IC IEM Data Access and Management

Apcess
i Data Management Security
-
| Enlerprise Service Bus
. ArcElS

® 1)subsea monitoring
system for measurement
of key environmental data

®  2)decision support system
for analysis and
visualization, monitoring
and controlling
e  1)Discharges to the sea [BM
e  2)Natural resources , BigInsight
e  3)Combinations of the two

FAZ2 - IEM Communications Infrastructure

- Acquisiion and networks

- Wireless | Cabled / Network
Siem

®  Consortium:
Kongsberg(lead), DNV,
IBM
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Application example: Digital Handover

North West Upgrading / North West Redwater Partnership

Handover - the process of exchanging engineering specifications between the engineering,
construction, and manufacturing companies and the operator of an asset or facility

Digital Handover - automatically provision O&M systems from an EPC, - synchronize the physical
and digital asset

Standards Based EPC Handover — owner/operator’s are specifying a common specification for
handing over data

Standards bodies actively participating in real world projects. In conjunction and supported by
1ISO15926, PCA, and MIMOSA joint SIGs
4 g ST

T

Iid
-

e p——

\ =

A " . L5
SEATE—
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Application example: Digital Handoversyeemn™

(Intergraph)

Perpetual 3
creas | ViANAgEMent of
Maintenance
d
Procﬁ?ement Ch an g € (SAP PM
(SAP FIN) EAM)
\ Content /
Management

Model aware integration framewse
Reference

Semantic
Model

Areal Area 2
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engine Interop
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Summary and next steps

® Complete the description of architecture and systems in an ITA SIG report

® PBalance the architecture description language complexity
with ease of reading to gain a sufficiently wide audience

® Harmonize terms between MIMOSA and PCA
(integrate and interoperate between CCOM and PCA RDL)

® For more information please contact:
- tore.christiansen@posccaesar.org
- myren@no.ibm.com
- atjohn@comcast.net



QUESTIONS AND COMMENTS?
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The reference models: Software Integration -
Operations Systems Integration Evolution

Pre 1950’s 1970's to 1980's to Mid-1990's to Early Mid-2000’sto  Emerging
to 1960’s Mid-1980's Mid-1990's Early 2000’s Late 1990’s 2000's Present Today

. Objects- Message EAI 10A
Monolithic :::Iti:‘;".“d Owning Data Oriented (Brokered SOA (information semantlc
i Remote i . i
‘ & Database ‘ Irfmcatiun] ‘ ‘ ‘ ‘ Architecture) ‘ Computing

MESA WHITE PAPER #42: The Role of Semantic Models in Smarter Industrial Operations (Noller, Hanis, Feldman, Gifford)



