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1 INTRODUCTION

Information is the life blood of any modern-dayibass. Companies succeed or falter based on tiebiy, availability, and

security of their information. But are most comganproperly governing how their information is usgldared, and analyzed? The
information that companies are busily generatingllecting, and mining offers a wealth of potentiehefits. However, its use carries
substantial risks. As a result, some organizatiamesforming formal governance bodies to createtsygees, policies, and procedures
surrounding the distribution of information insidad outside the firm.

From The Economist Intelligence Unit, October 2008

Det Norske Veritas (DNV) provides services to halgtomers in reaching their business objectives,
whether that may be operational excellence, systgmovements, risk management, legislation
compliance or information management. Through @eraf open international standards, modern
technology and proven methods, we help turn inféionanto valuable business assets. To learn
more about our DNV and our services, please hitgit//www.dnv.com

This White Paper is an open and fairly brief introtion to data and information as critical assets
and it outlines our Information Management servidégese services can be delivered globally and
adapted to fit Customers experiences, requirensrmsneeds. The next level of detalil is our service
descriptions, where each service is detailed #stansent-of-work. There are also supporting
methodologies, standards, technologies, refereraterral and case studies that will aid the work
and build understanding.

e
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WHITE PareR SERVICE DESCRIFTION
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Picture: White Paper, followed by service descdps and supporting material
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1.1 About data- and information assets

Enterprises today are more aware that data- andmattion assets represent significant values, with
direct influence on their financial performance aperational capabilities. Poor quality and poor
management of data- and information resourceseamgnized as major cost drivers and a
significant obstacle for business performance amgréovement.
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Picture: Materiel and Immaterial resources

Datarefers to a collection of facts created or coécas the result of observation or processes
within a computer system. This may consist of nursbetters or pixels, at the lowest level of
abstraction from which the meaning of informatioe derived.

By observing a thermometer, you collect dat@ut the actual temperature, sayrtbebers 67

From that you put that data into a contextmafmber + meaning (temperature, number-field,
measured in degrees Fahrenheit) = informati®his will differentiate this data number 67 (degs)
from other observed data 67 (loaves of bread) en®r (years of age). You can now define a rule
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(knowledge stating;IF data < 65 degrees THEN increase temperature PRdta > 75 degrees
THEN lower temperature knowledge of optimal living conditions. These #ne building blocks of
automation Well defined data and information, combined vaénefully scripted rules and triggers
can enhance enterprise capabilities dramatically.

But, all data and information in an enterpriseraveassets. We have a lot of data and information
“floating around” that affects our daily life. Btliere are some business critical collections cd-dat
and information assets, usually found in informatsystems, on local computers, in archives or in
the head of skilled individuals.

We will in this white paper focus on data- and mfiation assets that are already making a
significant impact on the enterprise, or asseieife are important ones missing. These assetsecan
managed and maintained much like any other enserjssets, to optimize their usage and value to
the organization. Information Governance definesrganization’s strategy for exploiting
information assets. Information Governance alstuges managing the demand for information and
facilitating information superiority in an entergei through clear definition of organizational roles
and responsibilities.

So, is information an asset¥es, information can be regarded as an asset wiensed by and
provides a valuéo an organization. Information continues to besset to an organization, if it is
managegstored, improved, maintained, shared and usedtore.

So, has information a value?'es, information can have a specific value, buhformation is

different from other assets, because informatieetzsdon’t lose in value or disappear when they are
used. In theory, an information asset can be asgdhumber of times, by any number of users,
without losing value. On the other hand, informatassets can lose their value extremely quickly. If
information has no meaning or use, or if it's nual, updated, accurate, or if it's not deliveoed

time, or if we can't trust the information anymeté&en it has no value.

1.2 Changes drives the need for Information Management

Change is the norm — and the world around us clsamgee rapidly than ever before. A few years
ago we were making engineering drawings with inék paper, which later was superseded by
computer-based-drawings. We now have integratedustanodels that contain all the information
we need to understand a complex system over iteeifecycle.

These new information capabilities let us desigth manufacture much faster and with higher
precision. Information can also provide stabilibdaesilience, allowing technologies and processes
to change. It is a real and very tangible competiidvantage for those who understand and can use
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these new capabilities. Today we see a numberrafigan shifts that drive and evolve our ability to
manage and understand information:

Paper vs. Digital files We are going from manual handling of papers/damnisiwith
production, signatures, archiving and publishimgzamputerized management of digitized
information.

Layout vs. Content.We are going from managing digitized papers (heed| paragraphs,
tables) to manage the actual content of informail@scription, requirement, capability).

Closed vs. OpenWe are going from proprietary, protected, lockedmnd closed information
that could only be exchanged under tight contmbpen (represented by open standards),
widely distributed and shared information resourbes still under control.

Manual vs. Automatic. We are going from manual document management ggeseto
fully automatic information processes that delisgrredefined and required result.

IT vs. Info Security. We are going from protecting our Information Teclugy, i.e.
computers, software and network connections, tad@ur security measures on the
information itself. To lose a computer is not a &gl — it can be easily replaced, but to lose
the information that resides on the hard disk cdiddievastating.

IT vs. Info Governance.We are going from managing infrastructufd) which must be an
issue for outsourcing, to managing assets (infdonat

Always on-line.We are going from 8 hours of operation, to 24-Zilability, where
everyone we are in business with is globally cotettmn-line and prepared to share
information.

ZERO. A fairly new trend is the notion of zero. Theroduction of Internet and the World
Wide Web have brought a notion of zero-cost, infation should be made free of charge, the
control by computers has brought the notion of Zatlare and zero-lead time. New threats
against our personal integrity have brought owsrtoice to zero-risk and based on the
commodity of computers and software, we now wan-ziependency to hardware and
software.

1

Hardware (computers, peripherals, servers), nsygoftware (operating systems, applications gdaded software, protocols,
interfaces), electricity, facilities, air conditioig, auxiliary power
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The Information Technology (IT) trap

Enterprises need resilient solutions, due to rapahges of markets and business enablers. Ted
Friedman, Gartneifhere isn't a silver bullet. It isn't an IT probleifhyou're only throwing
technology at the problem, at best you'll onlygmhe short-term, lukewarm benefits.
Overconfidence in “quick fixes”, technological stituns, which claims to solve information
problems, usually leads to:

1.4

Sub-optimizations of vertical stovepipes

Lack of coordination and interoperability leadsedundancies and inconsistencies
Difficulty to utilize/exploit the full potential oinformation resources/assets
Increasing information quality, legal and secuptgblems

Need to get some more “quick technology fixes” ¥ercome undesired consequences
Delays, difficult to plan ahead, because “the nexsion” isn’t installed yet

Rapid expansion of complexity (patches, updateg;flxes, interfaces, exchanges)

Benefits

There are many benefits that can be drawn fronmgmdved management of data- and information
resources. Here are some examples:

Introducing data- and information as key assetshferenterprise will create new capabilities
for the enterprise that generates economical \ahgeevolves the business. Information
gives the enterprise an opportunity for transparemd openness which will build trust and
confidence among customers and employees.

Digital data- and information requires less phylssgmce and staff to manage vast amounts
of documents. Less time spent on searching, ratgedistributing and updating documents
over time. Increased accuracy for Project-, Documeéonfiguration-, Change- and Quality
Management processes.

Integrating, harmonizing and clean-up of fragmentdormation assets is fundamental when
building for operational excellence, may that be&Gas Production, Design,
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Manufacturing, managing a Supply Chain or Commari@ontrol troops. Less
redundancies and inconsistencies together withawgat information quality will improve
decision processes and the actual precision osid&s; reduce risk and threat levels, reduce
lead times, increase availability and present nppodunities to improve processes
(automation, 24-7, global support), products andices.

* Well managed information assets will be protectedifintrusion, manipulation, theft,
destruction or accidental mismanagement/usage nBgrsgtanding the risks, the enterprise
can insure itself from future damages.

» Providing IT capabilities can be governed by perfance-based-agreements (outsourcing)
which can liberate finances, staff and facilitiexandle more essential and valuable assets.

In your opinion, what are (or would be) the greatest benefits of an enterprise-wide information governance strategy at your
company? Select up to three
(% of respondents)

Information can be better shared between departments, allowing for better decision-making

Integrated informaton and business intetigence about our customers, products and resources can be leveraged for greater business results

Sensitive information can be better protected from hackers and thieves, improving security

Fewererrors willbe made, ensuring higher quality

Mon-compliance with regulatory requirements will be minimised

Information can be properly disposed when no longer needed, reducing risk

Customers will have more confidence in our efforts to secure their information, improving brand reputation

Fewer hardware components will be needed to store information, reducing IT costs

Other, please specify

Don‘tknow

Picture: Response from 192 senior executives. Toadnist Intelligence Unit, October 2008
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Introduction to DNV IM services

1.5

PHASE I

Information
HEHE e ]

Hosting

Providing
Information
Exceilencel

PHASE Iii
Information
Governance

PHASE Iii
Information
Risik

Customer decides to continue develop and
implerment salutions far information excelence

Picture: Flowchart over DNV Phased Information Mgeanent approach

DNV has a three-phased approach for Information&dament services. The first phase is to clarify
the current information management situation, tioesig deeper into more specific problem areas,
to finally provide new capabilities for the custanmethe third phase. The following pages give an

introduction to our services.

Page4s) (
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2 PHASE I - INFO. MANAGEMENT PRE-STUDY

FEW WOULD disagree that their corporate informatisrprobably their biggest strategic asset.../.eTioblem with corporate
information is that it's inevitably locked up iflas that range in size from one person’s head wtfzer through departments and

processes. This is probably one of the biggesti@ahgés faced by reasonably sized organizations.

By Ramesh Manghirmalani

In order for the Customer to grasp all opportusitie usually recommend beginning with the
Information Management Pre-Study. This is a quicklg (around 200 — 400 hours of work),
tailored to identify and report on the currentissadf (1) business critical data/information asseis
(2) information governance capabilities.

Legal (IPR) view
Economical view

Security view

Architectural view

Qualify view

Technical view

Information Governance view {organization, responsibilities, etc)

Picture: Located information assets, will be addes from an Information Governance, Technical,
Architectural, Economical, Legal, Security and Quyapoint of view.
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1. DNV will meet with the Customer to decide initialchadditional focus-areas (for example,
current data/information assets and informationegieance, plus one or more from the list
below) of the Pre-Study. Potential focus areasuthei

* Product Life-Cycle Information for Systems/Assets

* Enterprise (HR, financial, customers, contractets) data/information.

» Technical Documentation, production, archivingriesng, usage.

* Information Risk, where poor information can cansgative consequences.
* Information Architecture, assessment and/or deve&q.

» Standards, best-practice assessment and/or devebpm

* Information Interoperability, technical connectw& semantic content sharing and
exchange.

* Information Governance, policies, plans, programetrics, guidance, organization,
preparedness, training, objectives/targets/gotds, e

* Information Security, PKI, content classificati@tcess control.
* Intellectual Property Rights and other legal issues
* Economical valuation of current data/informatiosetds.

2. Together with the Customer, DNV will arrange andtreformal kick-off meeting (4-8
hours), where the project plan, initial focus-areasources, and expected reporting will be
presented and discussed. Practical issues sucbrkmgvfacilities, information security,
detailed planning for meetings and activities, obse risks and risk-mitigation and point-of-
contacts will also be covered.

3. DNV will collect information required to performehPre-Study including the optional focus
areas (as defined in activity 1). For example, vilkagk Customer senior executives
(CEO/COO/CIO/CTOI/CFO) for selected plans, poli@es guidelines on Information
Governance, available enterprise and service @deartchitectures, current information
models and standards, corporate manual on adnaitv&rarchiving, financial information
and budgets concerning IT- and information managgme
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We might also ask Legal Counsel for Intellectuagerty Right (IPR) related information
and current legislation, rules and regulations tlstrict the Customer in sharing or
exchanging different types of information. We vailk the IT staff about networked
resources (e.g. data marts/warehouses), users;, mi@onation systems, current and future
plans and programs. We will ask Program Managerpdbcies on sharing or exchanging
information with customers and contractors and wesidNVe will ask the Security Officer for
risk and mitigation plans for data/information resmes. We will also ask Human Resources
to estimate or show the number of registers, sys@mmd databases for the Customer that
have people information.

4. DNV will perform an initial analysis of the collesd information to better understand which
individuals and departments should be interviewdnis initial analysis will also help
formulate initial questions. DNV will present anidcliss the material collected with the
Customer to carefully identify and schedule keyvrlals for interviews.

Our view is that all the knowledge needed to fulhderstand the issues and to take the right
decisions, already exists within the organizatlors just a matter of finding and organizing
it in a structured way so decisions can be made.

5. DNV will perform structured interviews with key indduals and evaluate the results to
better understand the current situation. Intervebyeople will be asked specific questions
within their area of responsibility, but also sogemeral open-ended questions, that will
allow them to express their own thoughts and ideas.

6. DNV will then compile the available information th@as been collected from the
organization and individuals, perform a first intetgd analysis, and identify and present top
findings to get the Customer’s feedback and to enthat the form and content of the results
match the Customer’s expectations.

7. DNV will request and obtain missing information ashata from the Customer. It might be
necessary to perform more interviews or conducitiael in-depth investigation.

8. DNV will prepare the findings report, which will lzgwproximately 50 pages. The final report
normally consists of the following chapters:
- Executive summary
- The mission
- Findings from focus area 1 (usually data/inforioratassets and their current status)
- Findings from focus area 2 (usually informatiavgrnance and current status)
- Findings from focus area n (usually no more thdacus areas)
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- Recommendations
- Terms, definitions, indexes and references

The findings report will be presented to the CustanPPowerPoint presentation material will
be developed and given. If requested in the Setéwf Work and Contract, demonstration
of tools, technologies or other features can begired (i.e., development of Ontology).

9. The Customer will be asked to participate in a@ugr satisfaction feed-back survey.
Closing administration and final invoicing.

The objective of the Pre-Study is not to deliver gerfect or complete identification or status répo
of Information Assets and Information Governanciitas. Instead it is a structured approach to
present the best result possible in a short tirhe.Are-Study shall be regarded as an introduation t
data-, information- and knowledge resources forethierprise.

The Pre-Study shall not indulge in finding faulist instead it shall note positive and strong areas
and recommend areas for improvement. The findiagent shall identify and give an appropriate
status of both information resources and InfornmaGmvernance. Strengths and weaknesses will be
noted, best practices identified, recommendatioissaiggestions for further work shall be
proposed.
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3 PHASE Il - SPECIFIC IN-DEPTH STUDIES

Gartner predicts that organizations who do not aggmh information management in a coordinated, gntse manner, will fail in
the first or second year at a rate of more tharp80 cent. Many organizations want to exploit theformation assets and address
issues surrounding information overload in orderatthieve their efficiency, transparency and difféiaion objectives. At the same
time, they want to ensure appropriate safeguarasrapasures are in place to protect sensitive inédion and minimize risk.
Despite the recognition of the importance of tlseiés many organizations do not have formal inforomagovernance programs, or
coordinated information management strategies acel

“IT professionals have focused for too long on tembgy and not enough on information,” said Davidviinan, research vice-
president at Gartner Symposium/ITxpo. “The busimegects to have the right information at the ritifmte to get the job done. It
also expects information to be accurate and coestsFurthermore, senior management expects thedqaate controls and defined
accountabilities are in place to assure complianod reduce risk. That's why information governaiscep-of-mind among any of
our clients today.

Gartner Group Says Start Managing Information, Mast Technology

Based on the results from the initial Pre-Studg®a specific targeted need, the Customer has an
opportunity to focus efforts on more specific ardandings from the pre-study, pressing needs and
requirements from the Customer serve as speciicafior the work. The following are examples of
typical services that might be considered. AgamstGmers can combine these (or other) services in
many different ways.

Digging deeper into the current information resegrmight disclose unexpected areas for
improvements and lead the enterprise to gain néwesacapabilities and business opportunities.
Problems that relate to information might be hardetect and understand, they are often
misinterpreted and referred to failing businessesses, technology shortcomings or supporting
resources.

3.1 System/Product Life-Cycle Information.

As with any information resource, the initial appch would be a more comprehensive status-check,
and then a clean-up to enhance the informationtgublsually system/product informatios
fragmented in a myriad of different information ®ras (RM, CAD, CAE, CAM, PIM, PDM,
Planning, CM, ILS, LSA, TD, PM, QM, ett)Organizations struggle to provide information
exchange and -sharing capabilities between infaamalystems. It consists usually of hard-coded

2 Requirement Management or Risk Management (RMipiliter Aided Design (CAD), Computer Aided Engitieg(CAE),
Computer Aided Manufacturing (CAM), Product Infation Management (PIM), Product Data ManagementMRD
Configuration Management, Change Management orr@ciritlanagement (CM), Integrated Logistics Supfta®), Logistics
Support Analysis (LSA), Technical Documentation fTRProgram Management (PM), Quality Management (QM)
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interfaces between systems and it is very costiyamtain. Sharing product information across the
enterprise, providing traceability from ideas/cquisethrough contracted requirements to delivered
capabilities, functions and nuts-and-bolts is esakto be trustworthy, efficient and cost-effeeiv
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Picture: When the enterprise changes over theyldie; processes will change (new processes will
be created, outdated ones will be deleted and thregat be new relations with others, etc). These
changes influence design and behavior of applicatigervices and choice of information
technology. The corporate information resource {imp must be consistent, available and adaptable
over time, so people can use current processesicapipns and information technology to locate,
retrieve, adapt and use product information. A wetinaged information resource will then enable
resilience, stability and flexibility to be estadsied for the enterprise. The information lifecysle

much longer than the lifecycle of the system itdess.

There could also be a need to harmonize refereatze ithsert rules, checks and controls to keep up
the data/information quality, provide a means wiget proprietary information (technical solutions,
patents, contracts, plans, programs, agreemenjsadti mandatory controls and attributes such as
unified identifiers (instead of discipline relatei@ntifiers), add standard representation and strec
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add rules and triggers for automated controls, @tere could be a need to find the best technical
solutions and support to implement them.

Well managed product information will help withdraonal problem areas such as contracting and
handling of requirements, concepts, ideas, cordigums and changes. Integration of product
information over the lifecycle will provide a urefi view over manufacturing, operations and
logistics enabling supply chains to be fed withrigét information at the right time. New services
and products that requires integrated informatim rmow be developed, marketed and sold, such as
Performance Based Logistics (PBL), Simulated Ba¥esign, Manufacturing and Procurement,
Operations Excellence, On-Line-24/7-Helpdesk arainimg, integrated network of vendors and
suppliers.

3.2 Enterprise information

Establishing support for your structured/unstruetienterprise informatiois a very good idea. One
problem is that most technical solutions base thatisn on what information the application need,
and not on solving current information problems.

In the enterprise you will find information on eropées, other HRinformation, payroll, finance,
budgeting, accounting, invoicing, payments, legaincil, competitors, customers, government
regulators, production/operations, products, sesjiprocurement, marketing and sales, contracting,
facilities, supplies, internal/external supportsimess (markets, competitors, risks) intelligence,
news, research and development, and a steady flemails, documents and files. Every type of
information has its own special requirements, ppid, concerns and opportunities.

3 SO 15926 is a very strong standard for Energgrifilne and Environmental sectors. ISO 10303 isang standard for Defense

and Vehicle Manufacturing (cars, airplanes)

4 Human Resources information, such as insuraneerage, healthcare, pension, taxation, loans, arahmore..
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Enterprise information is usually not integratedrrhonized or distributed in just one copy; it is
instead copied and widely distributed within théegprise and changed/adapted to fit local users.
Every bit of redundant information must be managed adds therefore to the overhead. We all have
seen the file with “corporate rules” that sitshe shelf, even if it's published and available aber
corporate intranet. Poor management might alsodmiece of failing quality and damaging
inconsistency.

Understanding your enterprise information is therethe key to success. From that, you can decide
upon smart and adaptable technical solutions. gmserInformation Portal (EIP) is one class of
broad solutions that promises enterprise wide golgtand it comes in many names: Business
(Intelligence) Portals, Corporate (CollaborativeytBls, and Enterprise Information Portals
(Decision Processing Portals, Knowledge Portals).

DNV utilizes the experience we have from Defensarenments, so we tend to call a corporate
wide EIP for a Command, Control, Communication amtdlligence (C3H function that provides
shared situation awareness (monitoring, trigger@mated rules/agents, information fusion and
decision support) including shared orders, plamgntions, resource management (capabilities and
its status) and intelligence.

Setting up Data Marts and Data Warehouses to stippdgIP C3I function can be very effective.
But basically, selected enterprise information nnestleansed, quality improved, authenticity
established, classified, tagged for national aterimational laws, rules and regulations. The
enterprise information should conform to the lateguirements on openness and transparency.

Building trust and interoperability without loosiegntrol of information security, respecting
individual integrity and information related liaibiés. And, probably most important of all, these
new capabilities will influence the culture and thay of working with information. DNV will
assume the role of a “change-agent”, training, adg@and helping users and organizations to
quickly adapt to the new environment.

® Command, Control, Communications and Intellige(C3lI) is a US DOD concept. The central focu€amand and Control is

to provide structured support to the decision makgecution of decisions will be based on the gbitt communicate with all
levels of the organization. Intelligence capatabtare provided to fully understand the area ofatjmms.
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3.3 Technical Documentation

Technical Documentatiocan easily be a white paper by itself. Most orgatons experience an
enormous flow of documentation. Documentation comesrious forms. It could be business
related documents, correspondence, papers, prasasfanews articles, publications, emails,
reports, links to websites, ads and much more.dJser practically “showered” with information to
read, to be aware of or to base decisions upotinttisely we do understand that this unstructured
information is valuable and could answer many qaest but it takes too much time and effort to
manage and sift through to get to the right daiatpo

But, with a well structured classification systdmattdescribes your business and interests, most of
this can be automated. There are tools that catizéi@ld paper documents and interpret text
(Optical Character Recognition). Similar tools certlerstand graphical layouts of text and inserts
formatting tags automatically. More advanced t@als understand content and automatically create
search-indexésand there are tools that aggregates large dodsraed create abstracts, used for
easy search and retrieval.

To understand what the legacy looks like is esakatid very important when it comes to
documentation. Over time, there have most likelgrbbeumerous technical solutions for how
documents have been prepared, produced, archirathed, retrieved and used. Finding realistic
solutions on cleaning up the legacy is fundameual, careful prioritization is important not to
waste financial and staff resources.

An enterprise heavy with paper documentation, woeldefit from a well setup Document
Management System (DMS), which would unify the Hisagdof documents, create relationships
(make them traceable) between documents and metaoConfiguration, Logistics, Designed,
Required, Contracted and other structures.

5 Good examples are tools from Autonoritp://www.autonomy.com/
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Equally important is to control and manage temglétgaphical layouts) separated from logical
structure and content which can be described mgatas such as: Document Type Definitions
(DTD), XML Schemas, RELAX NG, ISO DSDL (Document $2eiption Language) or numerous
other proprietary formats and representations.raéduglly go for more integrated information than
documents, requires the enterprise to see how datucontent can be managed and maintained
through database solutions. Also, there might beeal to see how documents can be integrated with
other information.

34 Other information resources

There are many other internal and external infolmnatources that DNV can look into. Customers
might have a need to exchange, share or accegs hlss¢he Geological Data Library, Geo-Data
Explorer (GEODE), NOAA weather data, informatioarfr local municipalities, state and federal
organizations, research and development informagiohlications, infrastructure, communications,
transportation, supply chains, import/export, opere, legal, various services, news, business
opportunities, an much more.

One very important information asset, frequentlgrninoked, is reference datall parts of an

enterprise are in dire need to connect “corporateedge” in order to be functional. Reference

data should be common and easily accessible fat athuld consist of symbols, images, ontologies,
taxonomies, topic maps, terms, formats, descriptimmplates, registries, rules, constraints, nsdel
data types, dictionaries, codes, acronyms, starataidutes, operative metadata, enterprise class
libraries, metrics, criteria, processes, activjtlegs, catalogues, links, relations, associations,
annotations, classifications, certificates, accieggs, usernames and passwords, versioning,
different types of services, hardware- and softwaots, interfaces, protocols, standards, guids|ine
and much, much more. Finding the actual structoderapresentation can be a challenge, but it can
be even more difficult to find an organization thah serve others with actual and updated reference
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data, without being regarded as a threat.

Methods ANSI X3.285-1998, Metamodel - Management of Sharable Data, based on ISO/IEC 11179
Taxonomies, Ontologies (OWL), Topic Maps (XML TM)
ISO 15926, Integration of Life-cycle Data for Oila nd Gas Production.
ISO 19101-19140, International Standard for Geograp hical Information
OASIS Directory Services TC
W3C - Semantic WebSemantic Web

Deliverable/s

Reports on internal and external information assets and how to manage and use them

Proposal and separate Architecture on reference / me ta data

Schedule and time

3.5 Improve Information Governance

Information Governance (IG) addresses_the manadeohelata/information assets within an
enterprise. IG defines roles, responsibilitiescpeses and metrics to assure an effective and
rationale production, storage, maintenance, coammdlusage of these assets. IG assures that
characteristics such as accuracy, completenesdjrigss and understand-ability are met.

In your opinion, what are (or would be) the greatest challenges in implementing an enterprise-wide information governance

Identifying the cost/risk/ return tradeoffs of managing information companywide
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Picture: Analysis from The Economist IntelligenaatUOctober 2008
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3.5.1 Policy.

DNV will assess, help to develop and implement dmfation Governance visions, objectives,

policies (commitments) and strategies (includirengl programs and goals), guidance and training.
DNV will recommend how to correctly manage thessets define and assign roles and
responsibilities and provide metrics so progressbeameasured. DNV will assist the enterprise to
draw the maximum benefit from identified data- amdrmation assets. There might be a need to
address worst case scenarios including safetyrisgaisks, liabilities and quality across the
enterprise. DNV will help build awareness on consagres pertained from these scenarios and what
is needed to mitigate these risks.

3.5.2 Information Infrastructure and -Architecture.”

DNV will define, model and implement
the Information Infrastructure needed to |

capture, create, manage and maintain ® =
information over time, to harmonize the _ [ 27X
understanding of data/information and t /] /, FN XY TN
make sure that all authorized users can ._ / i1 1A ! \\
access the right information at the right Iy ’ b ‘ J' é w.
! A TOE, \hzf m
time. ! A .'I"Jb% il
‘ sostes ~ ] : . To0Z/ac
. . . Tos,-pm fo '. \' T/ pha
The Information Architecture (1A) &t ) ]| L @ 13/r
describes the information part of the @ oo’ ) [ TN\ X -.. r02/rq
information infrastructure. IA defines the @ wosst/ / /| Y @ ot
foundation to correctly represent and .103."‘&:( / |\ Tous
structure information assets, how these C ““f.“Tw >, TD-”.W TSiLise
assets relate to other internal and exter © @ s

information assets, information systems
and supported from models, interfaces, meta- dederece data.

The 1A will describe how information can flow betareapplications and be shared across
enterprises. A well thought out and implementedviA simplify procurement of applications or
services in a Service Oriented Architecture (SQW)st enterprise-wide applications such as

" Picture: Information Architectures can be drawmirany ways. Here is one made by The Enterprise #eathi

http://www.theenterprisearchitect.eshowing relationships between services and irdtion assets.
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Enterprise Resource Planning (ERP), Customer Rekttip Management (CRM) and Enterprise
Application Integration (EAI) assume that Customeage a well thought out Information
Architecture.

3.5.3 Information Quality
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Picture: Information Quality is much more than jtsé quality of the data term
There are six major information quality problemsriost enterprises, which DNV will help to solve:

1. Inaccurate datahe quality of data rapidly degrades over timeefe can be problems with
spelling, wrong keystrokes, missing updates, cardapga and more. A typical decay rate of

customer information is 30% per annum (study by FGA/H

Incomplete informationinformation is missing or of so poor quality tlitatannot be
interpreted (unusable) or language, ways of expmessd usage of acronyms make it hard
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to understand. Nineteen percent (19%) of Infornrma@uiality issues relate to missing
information (IAT survey).

3. Lack of conformity information stored in a proprietary (non-standidodmat is after some
time unusable.

4. Inconsistent informatigrthe same information in multiple systems ofteadketo
inconsistencies; same data term has different mgandefinitions, representations and
structures. This makes it difficult to impossibéenherge without manual input.

5. Redundant informatignmultiple instances of the same information makasnost
impossible to understand where the “original souméarmation” is. It is a big inhibitor of
effective information management.

6. Lack of integrity missing relationships (links) between informatainects degrades quickly
the quality of information and can make it veryttp# correct.

Traditional quality management is post-reactive.im®pecting products or services as they are
produced, you then scrap and rework those thabtioanform to standards. But that will indicate
that you use valuable resources to produce wastevWmake sure that this is avoided.

Our approach on data- and information quality iBxttoduce _proactive meaiiguality as an
integrated part of your processes and proceduses)jdid having poor quality information diluting
the enterprise.

3.5.4 Information Security

Information security is divided into three majorgsaThe first is to ensure clear and positive
identification of usersAnonymous users will not be allowed to gain aypetof access to corporate
data/information. DNV has a long experience settipgorporate Personal Key Infrastructures
(PKI) and for global organizations also settinguggification Authorities (VA'’s) to integrate and
harmonize certification policies for a large numbgCertification Authorities (CA’S).

The second part is to classify the content of d@dtaationin relation to well-defined classification
schemes. Classification can have a lot of diffeflavors, the most common are security (i.e. open,
confidential, secret, top secret, etc), then legal then by subject or business area.

The third is to match the identification of useiish the classification of content and to give gser
privileges that will assist them in accessing infation and how to use it. Different information
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assets might have different classifications andetlaee many internal and external users, which
eventually will make information security quite cplex.

3.5.5 Legalissues

Management and usage of information assets aréatedlby national and/or international laws,
rules, regulations and corporate policies. DNV wicagsist by providing legal counseling to ensure
that Intellectual Property Rights, Copyrights amldeo legal limitations are handled in a correct way
If protected information (internal or external)disclosed to the wrong parties or used in a wrong
way, then there might be a risk for lawsuits. Tokofving issues can be addressed and explored:

* Analysis of which applicable national and/or intgianal laws, rules and regulations might
affect the management and usage of data- and iafeomassets.

» Ensure protection of distinctive signs, trademarksnes, geographical indications,
innovation, design and the creation of technoldigg, patents, designs, trade secrets, ideas,
concepts, plans and descriptions, contracts, agnetsim

* Management of rights to use. If the enterprisevesyg limited or restricted access to
important information, then that can be re-negetlat

» Ensure that capabilities that ensures completeaesaracy, correctness and authenticity is
implemented and tested so digital information &ssah be regarded as trusted and legally
admissible evidence (if and when that is needed).

3.5.6 Economic Valuation

As stated before, information assets can have @moeaical value. Understanding its economical
potential will help the top-executives to focusittatention on new services and products and to
refine and improve information so it provide maxmmyield. One goal might be to publicly express
the value of enterprise immaterial data- and infation assets in the balance sheet or as a ndte to t
balance sheet, and by doing that boldly statettfgaénterprise recognizes these valuable assets.

But, before that, the enterprise will be requiredlearly describe and use a proven methodology to

analyze, measure and calculate the value and gkgaolv how the information asset is identified,
distinct from other assets and how it is managed.

There are at least three valuation methods, or ctatibns thereof. The first is a classical
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costanalysisto measure the costs to create or re-create fibieriation. Second is a cash-flow
analysis where potential revenues from sales of raw datafmed information will be priced.
Finally the third is a market value analysishich simply indicates what the market/s is pregao
pay for the information.

Another important area is to define metrics to aotdor and understand data/information assets.
These metrics will help the organization to managgmation assets and to take decisions. A
metric could for example be “number of registerthwiR-related information”. A goal could then
be defined to reach one (1) register within th@eyéars. Other metrics could be “the costs for HR
information” and be broken out in sub-metrics,istatthe amount of staff and other resources
needed to maintain HR information”.

Methods

ISO 9000, Quality Management and Quality Assurance  Standards

ISO 9001, Quality Systems - Model for Quality Assura  nce in Design, Development,
Production, Installation, and Servicing

ISO 9004-2, Quality Management and Quality Systems  elements - Guidelines for servicesThe
Department of Defense (DoD) Architecture Framework (  DODAF)

The UK MOD Architecture Framework Version (MODAF)

JC2IEDM, Joint C2 Information Exchange Data Model

DNV White Paper PKI Interoperability by an Independ  ent, Trusted Validation Authority
ISO 17799 Information Security

The international accounting standard IAS 38 — Inta  ngible assets

ISO 8000 — information qualit

Deliverable/s

Help, assist, guide and implement IG Vision, Objectiv  es, Policy and Strategy and more
specifically IG Info Security Policy, IG Info Archi  tecture, IG Organization, |G Quality Plan, IG
Regulatory Guide (Laws, Rules and Regulations), IG  Models and Standards, IG Intellectual
Property Rights, |G PKI for trusted users, IG Econo  mical Value and Metrics.

Schedule and time
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3.6 Achieving information interoperability

How do you rate your company'’s overall ability to integrate and
share information across departments and necessary third
parties?
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Picture: Analysis from The Economist Intelligena&tUOctober 2008

In this day of specialization, globalization anchstant changes, more attention will be placed on
interoperability within an enterprise and with extd partners, customers, suppliers and contacts.

By information interoperability we mean that itthee ability to interpret shared information
meaningfully and accurately so it can be used aadyze useful results for participating actors. To
achieve this all actors must defer to common infdiram-sharing prerequisites (models, standards,
architectures, interfaces, reference / meta datzgergance, IPRs, access rights, etc.).

DNV will assist in making information interoperabyla reality. It could be to set up a shared
environment for an offshore platform, keeping thi@imation together for a large global supply
chain, making the information flow between natigaskrnment organizations, integrate and
centralize the information for citizens, employeepatients, provide integration of shipping and
port information to automatically generate arrigatl departure times and port clearance
documentation and give input to logistics systeanddading and unloading, integrate a large
number of information sources to find “anomaliesti@utomatically react on those. Applications
for interoperability can be found everywhere.
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Important to note is that this is not based onrimfation system integration, instead this should be
done independently from hardware, software andiegtpns. If the information that is going to be
shared is outdated, missing, incomplete or incortben that can cause havoc for every user who
participates in the shared environment. It is tfegeeimperative that data- and information quality
and -security prerequisites are correctly implerénHaving DNV as a neutral third party can make
that adjustment easier.

Enterprise wide integration of product- and met@aaéll open up opportunities to share and
exchange information across and between all usetsligciplines that are involved in a targeted
system/product. DNV delivers Product Models andeiReice Data for mechanical products,
systems, documents to support processes for destieé design, fabrication, operation and
maintenance.

DNV will evaluate and support implementation ofdmhation Standards (IS) — such as ISO 15926
Reference Data, ISO 10303-239 (Product Life Cycipgdrt) and S1000D Technical
Documentation, for preparing, integrating and exgjirag product data between heterogeneous
applications. DNV is currently managing the worltlisgest PLCS implementation, and operates the
first Reference Data Library based on ISO 15926.

Interoperability by using Web services and Semamab Technologies — applies modern software
technologies for syntactic and semantic interopkralDNV offers advanced integration solutions
using the latest XML technology and Web Servicaedsads to support collaborative work
processes.

3.7 Automated information processes

There are now new opportunities for enterpriseattoduce automation. Most processes that are
repetitive and rules-based can be subject for piateautomation. A traditional business process
reengineering approach will find processes thabatdated and non-relevant. But, by adding views
of data/information management and usage, we canda even more opportunity for automation.
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There are normally a lot of manual processes ierdgerprise that can be automated, which will save
substantial amounts of time and resources andftrermoney.

Information-based automation is based on well-stinecl information, and then it is supported by
logical rules to describe actions and processiggietrs that can activate action, collectors thasgo
out to other information sources and extract dathiaformation. There are also interpreters
supported by more rules and supported by taxongQmslogies and sets of reference data, which
can help understand the content. There might berfiengines that aggregate large volumes to tiny
fragments, without losing meaning and context.

There are numerous areas where automation cartrbduoned. Instead of printing, sending out and
following up on thousands of invoices, payment barhandled as direct bank transfers, without
losing the need for authenticity and accountingoprAutomation can help with gathering of
information before meetings and merge it into &ustaeport with prioritization and
recommendations for decisions. Many organizatiesautomation to make decision processes
more efficient and rational. There are organizaitirat use automation as a tool to constantly check
large environments and volumes of information fooraalies and if found, to trigger a number of
actions. Some even use automation to make extrernaiplex environments easier to understand.

3.8 Building Ontology’s

One of the specializations of our work has receléign to build quite advanced ontologies. These
are based on the World Wide Web Consortium (W3C)L.¢¥dndard and are used to structure terms
and definitions for specific business area. WhatesdNV quite unique in this process is the
combination between the competence to build ontetognd domain expertise to fully tailor class
elements, definitions and relationships into aeepntative structure.
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Picture: small slice of an ontology

Ontologies are the next step after defining dicies and taxonomies. With a correctly built
ontology, one gives computers a great opportunitynderstand and control the structure of data and
information. Websites, databases and more cantbenatically generated from ontology, and it can
greatly support integration with other ontologigéata models or databases. This is invaluable when
large amounts of data will be integrated from défe information systems, or data is going to be
automatically checked and processed.

More organizations require ontologies to be builbrder to harmonize the understanding of an
enterprise’s resources, products and services. D&the experience and expertise to quickly reach
valuable results.
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3.9 Information Validation

A very important service is to continuously managermation exchange and sharing interfaces. If
the environment is based on proprietary solutitmes it will be even more essential to ensure the
flow of information. Achieving dynamic and resiltesolutions will require an increased use of
standard formats, scripts, languages and protocols.

DNV will provide validation services to make subhat interfaces and protocols record, interpret and
deliver the information in the right way.

DNV can provide validation of Software Interfacesarding to standards. This will allow exchange
of information according to a given standard byueimg) consistent encoding and interpretation by
interfaces using standardized protocols and soffwamponents. DNV offers validation of a wide
range of application interfaces according to ireéional or proprietary standards.

DNV can provide validation of Data Sets accordingtandards. This enables practical use of
Information Standards by ensuring that data exché&egween applications and enterprises is based
on the same syntax, structure and semantics. DIrsofalidation of data sets according to
international or proprietary standards.

3.10 Information Training

Det Norske Veritas (DNV) together with a set of &8l International partners provides key training
in several data- and information related topicsMisla widespread and global organization and can
provide adapted training in more than 100 counties territories.
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Training is an essential enabler for cost effeciinfermation governance. With new standards,
evolving technologies and best practices emphalsezaeed for continuous learning and competence
development on all levels of the enterprise.

The training addressed here are just a few exangplebat we can provide within the field of
Information Governance. Customers have a greatrtyputy to tailor their own agenda, location and
duration. DNV will provide world class experts anety experienced practitioners within their fields
of expertise.

DNV does the following training with our own resoas:

1. DNV will provide training for the new ISO 8000 Infoation Quality Standard,
understanding data- and information quality, un@deding and using the standard, 3-5 days
ISO/TS 8000-110:2008 specifies general, syntaxaséimencoding and data specification
requirements for master data messages betweenizatjans and systems. The focus of
ISO/TS 8000-110:2008 is on requirements that cachieked by computer.

2. DNV will provide training to improving Informatio@uality (1Q), 1 dayBased on findings
from either the Pre-Study or specific Informationafity analysis, understand the
data/information defect rate and information gyadiecay, and get a glimpse into what can
be done to correct the problem. This can be exghnité:

- Do-it-yourself 1, Assessing Information Qualig/days
- Do-it-yourself 2, Assessing Data Definition ancclitecture Quality, 2 days
- Do-it-yourself 3, Measuring Costs of Poor Qualitjormation, 2 days

3. DNV will provide training to prepare for InformafidManagement Pre-Study, experiences
and methodology. Recommended for new projectsgdayfor introductory meetings and 1
day for kick-off, a total of 2-3 days

4. DNV will provide training for Information Governaa@wareness, 1-2 day3NV offers also
a half-day executive course, which includes anaeer of information governance,
information standards and application of web tetbgies.

5. DNV will provide training for the ISO 15926 Standdor Integration of life-cycle data for
oil and gas production facilities, standard suftachandling of reference- and meta data
libraries, 3 daysISO 15926 specifies a representation of inforamaéissociated with
engineering, construction and operation of propésts. This representation supports the
information requirements of the process indusinesl phases of a plant's life-cycle and the
sharing and integration of information amongsipalities involved in the plant's life cycle.
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6. DNV will provide training for the ISO 10303 STanddor Exchange of Product data
(STEP), 5 daysSTEP provides a representation of product inféionaalong with the
necessary mechanisms and definitions to enablaipradta to be exchanged or shared.
Applies to the representation of product informatimcluding components and assemblies;
the exchange of product data, including storirepgferring, accessing, and archiving.
Defines the basic principles of product informatrepresentation and exchange used in ISO
10303.

7. DNV will provide training for the ISO 10303 AP 2¥3oduct Life Cycle Support (PLCS), 5
days The support domain and PLCS, the PLCS standdrgd RLCS? The PLCS philosophy,
PLCS and related standards, specifications foremghtations (OASIS), DEX development
methods and processes, DEX related concepts, nsetbodevelopment, implementation
and testing.

A training package can differ a lot, depending owthhe course will be set up, when and where the
training is going to be held, the type of topicgiability of trainers, travel, use of technicabts,
duration and number of participants. A traininghzage can be as described above, a combination of
several courses, or based on new requirements.

Training usually starts at 0900 and continues Um0, with breaks for lunch and refreshments.
Continental breakfast, lunch refreshment breakscandse materials are always included in the
package price.
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PHASE 11l - PROVIDING CUSTOMER EXCELLENCE

Information management is the Achilles heel in moganizations. An information governance stratefgguld be given high priority

due to the need for better control over informatimsets. This avoids costly mistakes and enabt&mamn business opportunities

faster than the competition. Organizations canngtlement a successful information governance glyatéthout first exploring their
information management capabilities. The majorftpmanizations cite multiple and significant clebes at this level, regardless of

whether they have rules and process in place. @tigrecapabilities do not match requirements.

Martin Atherton & Jon Collins, Freeform Dynamicgl-February 2008

4.1
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Picture: Architecture for the “information host” eironment.

The Customer can outsource the information managepneblem to DNV. We are very confident
that we can provide an outstanding service. DNMuisently hosting product information for close

Reference to part of this report which may leathisinterpretation is not permissible.

Page4s) (



DNV

to 5,500 vessels that are classed according to Bididards and we make that information available
24 hours per day/7 days per week to users all theeglobe and for the entire lifecycle of those
vessels (which could be 20 years or more).

Setting up a shared information resource betwestomers and contractors can be very sensitive.
Contractors do not want their information to beused to prevent loss of future sales to other
competitors, and customers do not want their infdgrom to be controlled by a contractor, inhibiting
competition. Introducing a neutral third party infation host, can ease that tension and provide an
environment that poses no threat to anyone. Aciamnsconcentrate on using information instead of
worrying what the other party is going to do.

DNV will assume a role, similar to a bank, an “infation bank”. Participants keep their
information systems as they are, but releasesnrdbon to DNV who integrates and harmonizes it
with information from others. During the integratiprocess, content is classed, controlled and
cleansed. The information is then made availabl@ffcauthorized users, regardless of the type of
information system they are using. In order to emswality, security, maintainability and
availability, DNV will translate, convert and adaptormation to modern standards. A joint set of
Information Governance pre-requisites will be elsshled, users will receive training on how to
connect legacy systems and new services to utiizeshared information assets.

4.2 Information Governance

DNV will assume the role as CIO Advisor, assistihg CIO with everything that is needed to build
up and implement a fully functional Information Gomance capability within the enterprise. DNV
will train staff resources in the “tricks of thette” so they can assume the responsibility theraselv

DNV can set up information governance from scratchine-tune existing procedures and
processes. What is important to note is that ppr@ach to information governance takes focus on
important data and information assets, and wemalke every effort to find areas for improvement.

We also favor reduction of repetitive and rulesdasianual information procedures, replacing them
with automated processes. Using the full extemten? information governance capabilities will not
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only make the working environment efficient andaaal but also make it more rewarding and
interesting than before.

One example could be: in the new environment thewtd be automatic agents collecting,
integrating and aggregating information on new isesvzand competitor capabilities. It might have
been practically impossible to gain these typaesilts before, due to the sheer magnitude of the
work. But, for computers, smart scripts and wellstured information, there is no problem
providing this.

DNV will not only help building information governae capabilities but also assist the customer
with new opportunities to build a smarter, stronggiicker, resilient, capable and more profitable
enterprise.

4.3 Information Risk

DNV will assume the role of “Information Risk Marex§ and through proprietary and open sources
identify and mitigate risks and threats towardeheerprise.

Information Risk is a hyp&dusiness area, and in 99% of the cases, mostmsofubviders actually
mean risk with respect to information systems. Timean risks towards hardware, software,
facilities, networks, non-authorized access, inftaegure and telecommunication.

That is not DNV’s approaclfgain, we focus our efforts on the data and imfation assets
themselves. Ensuring qualitative, trusted andbldianformation across the enterprise will mitigate
many risks. But more risks can be made visiblednesasing the content of information and cross-
referencing between proprietary and open sour@@sguules, triggers and fusion agents to identify
anomalies. The whole purpose is to define and wtaled risk/s toward the enterprise, its operations,
staff, products and services, not forgetting custiamnpartners and suppliers.

8 Hyped means intensive or exaggerated publicasten a topic, service or product
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INFORMATION MANAGEMENT SERVICES

DNV will from scenarios identify and define typicasks, their characteristics, effects and relation
and from that build rules that can automaticalfythirough large amounts of information,
continuously looking for indications of risks omamalies”. When detected and consequences are
assessed, risks needs to be managed and mitigabedh prioritization and evaluation of resources
needed to fully mitigate the risk or just reducitsgeffects.

DNV will train the staff in managing informatiorsk, and make it perfectly natural to include
information risk in the corporate decision process.

Methods Information Governance procedures
Applicable standards

Deliverable/s Senior Advisor, Information Risk specialist/s
Other experts as needed

Schedule and time Annual service commitment
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5 DNV PROVIDED SOFTWARE, METHODS AND TOOLS

Det Norske Veritas (DNV) has over the years devedogpnd implemented software solutions to
enhance the effectiveness and rationality of sesviReferred software packages are just some
examples of what DNV has available. There is mofensare available that can provide adapted
solution to your needs.

51 Brix Foundation

Brix Foundation is a set of configurable software modules desigrkhowledge management
solutions in the maritime, offshore and processigtides.

Brix Explorer is the application that provides access to yosirass processes, project templates,
business rules, and DNV Software product portf@d®well as any third party service. It provides
personalised views for different users or user gsou

Brix Project Manager provides a powerful mechanism for knowledge
management through a common project space fo@kgrmembers.
It enables project management (planning and follgpyvand supports
project members with a working environment to execheir part of
the work by providing detailed business procesgstighrough
application integration, work description and a coom document
archive. Using Brix Project Manager as your orgatiis's knowledge =
management system, ensures delivery of consiséstiploactices.

Brix Workflow Manager is a full-scale workflow system allowing you tofitke your business
processes as templates. The templates contaimiafmn regarding activities or tasks, information
flow, application integration, user roles, and sgglaspects. You can use process templates to
create detailed activity schedules. Each time yantwo run a business process, a workflow is
created based on its template. The system momitatsnanages the running processes and updates
project plans.

Brix Rule Systemis a full-scale rule system enabling knowledgehsag business rules and design
standards to be easily understood by engineerdge@signers. This industry knowledge can be shared
among several applications. Brix Rule system allaviss to be changed from applications invoking
the rule-engine, enabling “what-if” scenarios.

Brix Security provides an enterprise scale administration mgdufiexible identity store,
mechanisms for securing access to data as wedlcasity providers for ASP.NET and Active
Directory. Brix Security builds on security mechams provided by Microsoft .NET and Microsoft
Internet Information Server.
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Brix Document Serviceis used to integrate any third party documentnéemd management
system. If no such system is used, Brix Documenti&e provides basic document handling
functionality such as search, retrieve, save, gamg, check in/out, and history.

Brix Product Model has three main aspects. Firstly, the product loi@&k structure which

involves all the physical aspects of an asset. I@Hgpthe different views of the product structure.
Thirdly, support for monitor the condition of awgtture. The product model is typically the target f
maintenance planning, inspections, condition memip rule check, trend analysis and knowledge
transfer. Assessing and improving Brix is usedhgyRroject Management Institute™ (PMI) in a
solution that enables PMI-certified consultantagsessors to assess and improve any project based
on PMI’'s best practices.

Brix Observation and Measurement The observation and measurement module is typiaaéd

to deliver support for monitoring the conditionanf asset. The observed condition of the asset is
used as input to maintenance analysis, maintere@mition, compliance calculations, inspection
planning, and condition reports. The observatich measurement capability store condition history
enabling trends analysis.

5.2 Asset Integrity Management

Configurable and scalable software solutions fonaggng integrity and enhancing performance of
merchant ships, offshore and onshore asset<

A major challenge in today's asset operatic
is to ensure fitness for purpose of assets w
optimal use of effort whilst complying with (panagsment AR
company policies and regulatory ,Paﬁ""' R, -G
requirements. DNV Software realises that x»
companies have different work processes

and work procedures and our vision is to
deliver solutions that are tailored to the
individual companies, through configuartior
thus supporting the best practices of the
individual companies.

Engineeting o
g

Life Cycle
Management :
Solutions £

DNV Software's life cycle management
solutions are aiming to meet the above
challenges by providing services and
software solutions for operators to:

o

Integrity et

» Make the right decisions in managing
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For more than 20 years, DNV Software has been resed around
the world for the high quality of the mathematioaddels used in its
products. Advances in technology are constantlgrmarated into the
DNV Software mathematical models, keeping our potslat the
forefront of the market. Our key areas of experdise

the asset

Plan the management of the assets

Perform the management of the assets

Enhance the performance of their assets

Have access to all relevant asset data, currentiataty

Have integrity status overview

Enable transparency of asset data within and cutfidompany borders

Mathematical Modelling

Fluid discharge

Atmospheric dispersion

Vapour Cloud Explosions

Liquid Pool Spread and Vaporisation
Flashing, Droplet Formation and Rain-Out
Jet Fire, Flash Fire, Pool Fire and Fireballs
BLEVE

Vessel bursts

Toxic & Flammable Impact

Likelihood analysis

Probabilistic, reliability and sensitivity analysis
Consequence analysis

Risk analysis

The core competences within DNV Software used t@ldg the mathematical models are available
directly to those who need them. Our dedicated telimathematical modellers can undertake a
wide variety of projects aimed at:

developing new models

undertaking experimental research

providing an independent review of internal methadd tools or implementation of new
methods within our commercial applications
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The mathematical models form the backbone of outhef-shelf software and they can also be
customised to meet your modelling needs througherpert tools. These expert tools can be applied
to a broad range of situations and are intendedders knowledgeable in the theory behind the
models. In many cases they give access to modeinspdr results not available through programs
such as Phast or Phast Risk.

54 Risk Assessment

DNV Software has many years of experience in pliagidolutions to help you in managing your
risks across the process and offshore industriesh&iVe a wide range of products ans services
which can be customised and configured to meet gract requirements. Our core areas of
expertise include:

* Process plant safety

» Consequence modelling for hazardous chemicals

» Likelihood analysis

* Risk modelling

» Explosion, flammable and toxic effects modelling

e Quantitative risk assessment

* Inspection and maintenance planning

* Inspection and maintenance management systems

By partnering with other groups within DNV we camyide multi-skilled project teams providing
software, services and technology to improve yoanagement of risk and safety, increasing the
effectiveness of your operational management.

We have a wide range of proven technology availaltkeer within our industry standard tools such
as Phast Risk, Phast, Leak, Neptune, Orbit, Odoid- Summit or delivered to you as a part of a
customised solution.

DNV Software has a long and successful track reobatklivering risk based decision support
solutions for the refining, petrochemical and psscmdustries. We can provide solutions to assist
your decision making throughout the plant life-eyfrlom design to operation, helping you to
improve safety and reduce costs.
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Improved tender quality for the maritime industiyeb-based
solution supporting the tendering process leadmiptthe contract.
TenderSuite™is a suite of software tools to supf@tspecification
phases of the project life cycle. New projects lsartreated according ™=y

to the project structure in use, and you can easdintain a type R
library of projects. Projects can also be expottedther systems, suc
as ERP and material management systems.

Investing in an efficient specification developmant cost calculation tool could be crucial for
winning tendering competitions and to reduce prtogests and risk. TenderSuite is a web-bases tool
designed for efficient support of the tenderinggghtor project-centric industries.

We offer a specific maritime industry solution elwadp deep, extensive and flexible collaboration
within the company as well as with sub-contractors.

TenderSuite helps you to keep specifications ugdatene environment and one common location.

» Avoid spending hours of searching for the corregt tin a document which you do not
remember the file name aor location of, or thédcsited on a colleague's local computer.

* Avoid trying to find the current revision by loolgrat file naming or last saved date.

» Avoid having to send documents on circulation theagues and merging unconsolidated
comments into the original document.

* Avoid documents growing tenfold by using 'track npes'.

» Avoid having to open and search through file dfiterto find some particular piece of text to
reuse in a new document or project.

Why TenderSuite?

» Collaboration - One application, one database -yn@ers, many locations

» Concurrency - Concurrent work, instantaneous updatethe same project or document
» Distribution - Online access across geographicdl@ganisational borders

* Quality - From copying of old projects to templatanfiguration and information reuse.

» Efficiency - Efficient search and complete accessttuctured information across projects
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6 STANDARDS, BEST PRACTICES, REFERENCE
MATERIAL AND CUSTOMER REF’S

The quantity and value of every organization’slords are ever-increasing. Accordingly, there isoanpelling need for more
effective records management: both traditional raexintric (paper) records as well as the new cantentric (electronic) records.
Today, the focus of laws and regulations pertainmgformation is increasingly on process managemethe way information is
created and maintained over time. Court decisidse are increasingly reflecting the need for effexelectronic information
management processes.

By Cohasset Associates, Inc. October 2007

Reference / Meta Data ANSI X3.285-1998, Meta medéhnagement of Sharable Data., based on ISO/IEC4 1
DC/DCMI, Dublin Core, standard for metadata, Dultliore Metadata Initiative (DCMI).
OASIS Directory Services TC
W3C — OWL, The Web Ontology Language (OWL)
W3C — RDF, The Resource Description Framework (RDF)
W3C - Semantic Web Semantic Web

Product Information ISO 10164, Configuration Manmagat

ISO 10303, Standard for Exchange of Product Dat&Fg, and
ISO 10303 AP 239, Product Life Cycle Support infation (PLCS)

ISO 13584, PLIB - Parts Library. ISO 13584 is deseof International Standards for the computer-
sensible representation and exchange of partgyiblista.

ISO 15288, System Engineering and System Life Cjeteesses (Information Mgmt)

ISO 15926, Integration of Life-cycle Data for Oil ad Gas Production.

Part 1 introduction and an overview of the scop@ aurpose of ISO15926

Parts 2, 3, 4 & 7 - the main normative contenhefstandard that is those parts that primarilynaefi
requirements to be complied with. The core refeeanodel, the core model extension for shape and
geometry, reference data, and templates

Parts 5 & 6 - parts concerned with the ongoingituahd administration of industry reference data.
Parts 8 & 9 - parts that define a standard implagateEm using OWL/RDF and Facade technologies.

ISO 18876, Integration of Industrial Data for Exaba, Access, and Sharing (IIDEAS).
ISO 9004-7, Guidelines for Configuration Management
MIL-STD-1388-1A, DoD Logistic Support Analysis, and

MIL-STD-1388-2B, DoD Requirements for a Logisticgpwrt Analysis Record (LSAR), and UK DEF
STAN 0060, Application of Integrated Logistic Supp@LS), and
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NCDM, NATO Corporate Data Model
MIL-STD-2549, Configuration Management Data Integfa
ISO 8879, SMGL Standard GeneralizedkMip Language
MIL-D-87269, Interactive Electronic Technical Mah@#TM) Database
MIL-T-31000, General Specification for TechnicaltB®ackages
OASIS — XML, OASIS Access Control Mark-up Langudge
OASIS DocBook TC
S-1000D, International Specification for techniBablications using a Common Source Database
W3C - XML Schema

IDEF, ICAM (Integrated Computer-Aided Manufacturjng
- IDEFO (ICAM Definition Language 0)
- IDEF1X (ICAM Definition Language 1 Extended)

ISO 17799, Information Security
ISO 19101-19140, International Standard for Gedujb Information
ISO 8000, Information Quality

ISO 9000, Quality Management and Quality Assurétemdards, and

ISO 9001, Quality Systems - Model for Quality Assure in Design, Development, Production,
Installation, and Servicing, and

ISO 9004-2, Quality Management and Quality Systelements - Guidelines for services

JC2IEDM, Joint C2 Information Exchange Data Model
MIP, Multilateral Interoperability Program.

OASIS ebXML Registry TC, and
OASIS LegalXML eContracts TC

OMG CWM, Common Warehouse Meta model
UML, Unified Modelling Language

David S Alberts and Richard E. Hayes, Power toBtige, command and control in the Information
Age. June-2003

DoD Architecture Framework Version 1.5, Volume Efibitions and Guidelines, 23 April 2007
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DOD CIO Strategic Plan, OSD CIO, Version 1, 2006
DOD Information Sharing Strategy, OSD CIO, May 2007

European Commission DG Information Society and Mg8tudy on the standardization aspects of
eSignature, November 2007

Goran Skogsberg and Jarl S Magnusson, NBF Visio® S&dningskomponenter (red book), FMV,
2004

Internet Statistics http://www.internetworldstatsrc

Jarl S Magnusson and Bryan Aucoin, Federated Gamemof Information Sharing Within the
Extended Enterprise, US DOD/AFEI, January 2008

Jarl S Magnusson, IRM Vision (blue book), Swedisgfddce Materiel Administration, Edition 1
(2003), Edition 2 (2004)

Jarl S Magnusson, Proactive Law — and the Impoetafi©ata and Information Resources, Stockholm
University, Research paper, 2005

Jarl S Magnusson, Transforming Information to atgfyic Asset, DNV White paper, 2006
Boye Tranum, Managing Defence Systems in the Indbion Age, NATO 1999

Leif Buene, DNV Technical Report, PKI interoperéiiby an independent, trusted validation
authority, DNV, 2007 and Leif Buene, The Validatidathority, A Single Trust Anchor for PKI
Relying Parties, DNV, 2006

Michael Gullberg, m fl, STIL-ramverk, En ansats §#mverkan i samhéllet (yellow book), FM, KBM,
STIL, 2007

UK Ministry of Defence Architecture Framework (MOBAVersion 1.2 http://www.modaf.org.uk and
MODAF META MODEL (M3) http://www.modaf.org.uk/m3/

NATO Architecture Framework (NAF) Version 3.0

NATO Product Data Model v4.10, 2001, Boye Tranum
NATO Implementation Guidelines v4.10, 2001, Boyadum

Peder Blomgvist, Forsvarsmaktens Arkitekturramek AR Version M5, Funktion 09100:55299/02
November 2002.

Customer Statements

"Pre-Study is like our intetlice gathering. Before you do any operations, y@&dro be aware of the
situation. So, pre-study is a method for informatsituation awareness.”.

“Before we can address information security prolslewe must first know what information to
protect”.
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“I need to know what data- and information we hameyur organization!”.

“Itis required by Sarbanes-Oxley Act (SOX) to amebfor and trace back to our information and
knowledge”.

“We want to show for our share holders that we tesegnificant economical value tied up in our
information resources”.

“Our product information lives for more than 50 y&aand we need to understand how to manage that
over time”.

“We would like to know where our information aredahow much we have, who's responsible, our
liabilities and how to avoid missed opportunities...”
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7 DNV AND DNV ENERGY

Det Norske Veritas (DNV) is a leading, independaatvider of services for managing risk with a
global presence and a network of 300 offices in différent countries. DNV’s objective is to
safeguard life, property and the environment.

DNV assists its customers in managing risk by pimg three categories of service: classification,
certification and consultancy. Since establishnasman independent foundation in 1864, DNV has
become an internationally recognized provider ohigcal and managerial consultancy services and
one of the world’s leading classification societi€sis means continuously developing new
approaches to health, safety, quality and envireniahenanagement, so businesses can run smoothly
in a world full of surprises.

CEO

Director of Director of
Finance Human Resources
Jostein Furnes | Cegilie B. Heuch

________________________ To=—=m—m———————-
I
I
I
I
I
i
I
1

DNV
DNV DNV DNV DNV DNV
Research &
Energy Industry IT Global Services Maritime . Software
’ ’ Innovation .
Remi Eriksen Bjern K. Haugland Elisabeth Ej!m,g
Harstad

Picture: Organizational structure of Det Norske Was (DNV)
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71 DNV Energy

DNV Energy is a leading professional service previdh safeguarding and improving business
performance, assisting energy companies alongrtire ealue chain from concept selection through
exploration, production, transportation, refiningdadistribution. We have a firm base in DNV’s
strong technological competencies, internationpkeience and unigue independence as a
foundation.

DNV Energy is a leading professional service previth safeguarding and improving business
performance, assisting energy companies alongriwe ealue chain from concept selection through
exploration, production, transportation, refiningdadistribution. Our broad expertise covers Asset
Risk & Operations Management, Enterprise Risk Managnt; Information Risk Management;
Offshore Classification; Safety, Health and Envimamtal Risk Management; Technology
Qualification; and Verification. More informatioran be found at our internet site:
http://www.dnv.com

Chief Operating Officer

Remi Eriksen

1 _ g Directar of N
) ) irector o
Technical Director Strategy and Business Developrment
Kim Merk David Walker
L / N _
' ~ s -
Director of Finance Cirector of HR & SHE&Q
Lars Kjgng Jarn Lunde
\ \ J

South America
and Morth America
frica

Peter Bjerager

Magne Terhaug

Einar Tore Moe Carl Arne Carlsen Elisabeth Terstad

Jose Pontes

Picture: Our experienced consultants, engineers suygport staff operate from close to fifty
locations in five geographical operating units ama global market segment units. Our Information
Risk Management staff is located in North Ameridauston) and Nordic & Eurasia (Hovik,
Norway).
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