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Strategic Research and Innovation Projects fiB&E5E S 8IEIIRE
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Future Outlook Publications by DNV GL E{iJfJsilEH R
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AR Technology Changing the World

e
Web

Search engines

Google

Smart phones
Wireless

e e

2010 - 2020 -
Clouds : Al-First
Drones S Quantum

Chatbots computers

Blockchain
Augmented Reality What is next?
IoT-Industry 4.0

Artificial Intelligence

7

DNV GL ©

28 May 2018

DNV-GL



Gartner Hype Cycle SEMFMIE AR EHZE 2017
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BRIV EF(LEEE

Digitalization opens up for new ways of doing business

T,

EY, Guardtime and Industry
Participants Launch the World's

First Marine Insurance el : ,/

Blockchain Platform

ML

=

Rolls-Royce to Open Centre for
Autonomous Ships and Al

DEEnOEE

Key players in the maritime
industry take new digital
technology in use to increase
their competitiveness

Rolls-Royce will open its Marine R&D Centre for Remote Control & Autonomous
Ships and Artificial Intelligence in Turku, Finland, later this year, marking a
milestone in its collaboration with the Autonomous Shipping Alliance.

DNV GL © 28 May 2018 DNV-GL
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ZIBAEERFERIIEAR Technologies that will impact shipping
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(ERk22F14EXM Sensors and Internet of Things (IoT)

IoT Smart Sensors
Moving from time-based to condition-based maintenance

DNV GL ©® 28 May 2018 DNV-GL



BREIE(EHE AR Improved Connectivity

CONDITION MONITORING
= Intelligent systems - self diagnosis
« Smart maintenance schemes
* Remote support
* Maintenance robots
REMOTE CONTROL/OPERATION
* Monitoring
* Machinery control
= Mavigation & piloting
» Operation of payload systems

SpaceX Launchin

First “Starlink’ Satellites

Broadband Satellite Internet Coming?

- Collision avoidance |
« Safety support v s’

OPERATIONS OPTIMISATION '
* Onboard energy optimisation
» Fleet optimisation i
= Revenue optimisation |

ONBOARD AUTOMATION
» Automatic reporting

* Automatic mooring

* Full autonomous operation

12 DNV GL® 28 May 2018 DNV-GL



BeeiZonigs Smart Handheld Devices

Accelerometer — GPS
\ 0930 AM v o o /
Gyroscope O 9 ; 3 0 WiFi
\A Mon,10,11.2014 /
Magnetometer \) / Bluetooth
;’t alerts and notifications Barometer \\_,;\ &/,/' GSM/CDMA Cell
1 real imi a
Proximity —— ¢—— NFC: Near Field

\

Light sensor ©—— Camera (front)

\

Touch screen =

Camera (back)

A normal smart-phone contains
14 sensors

Enhancing passenger experience

13 DNV GL© 28 May 2018 DNV-GL



AEHIESINEEES Big Data & Analytics (machine learning)

Four main drivers for use of big
data in shipping:

« Availability of affordable, reliable
and accurate sensors

« Improved connectivity speeds
between ship and shore

» increasing computational power +
the development of IT platform to
match different data sets
(platforms)

« development of analytical methods
and algorithms for creating value
from and insights into the data
collected (e.g. machine learning)

14 DNV GL©
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KE#IBFEEWith big data, comes big data quality issues

Drill ship case

5 000 sensors

One year of data

main systems

_ 36 billion
From 2 drill shi records

DNV GL © 28 May 2018 DNV-GL



=ZHIE=EES The Cloud and the Platform

« IT cost savings

e Superior cyber
security protection

» Easy access to
advanced analytic
tools

« Manufacturers are
starting to offer
cloud-based services

« many set-ups will be
hybrid versions
between cloud and
on-premise
solutions.
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XiRiEEARAETA ? What is Blockchain
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T AEPMXIRGEAEES A first in the industry

DNV-GL

MANAGEMENT SYSTEM
CERTIFICATE

certficats No:

vaid:
e February 2017

MANAGEMENT SYSTEM
CermFicaTE

This s to certify that the management system of

New Tool Account Feb 2016
Vestheimgata 4, 0262 Oslo, Norway
and the sites as mentioned in the appendix accompanying this certificate

has been found to conform to the Occupational Health and Safety Management
System standard:

OHSAS 18001:2007

This certificate is valid for the following scope:
Test

EM C

SOV Ca,
& "

3

3

=)

15090012015

Piace and date:

arendrecnt, N\

BLOCKCHAIN
Single source of truth

DNV GL - Assurance @ DMNWVGL_Assurancs - 8h ~
#FDOMNWGL and @ Deloitte launches first #blockchain solution in the
#certification industny.

—
T

DNV GL and Deloitte first to leverage blockchain te...
DMWY GL has transferred all its 9C 000 certificates to a
private blockchain.

-, e dnw
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DMNYV-GL VECIMNY
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XirgEsE1TI N %45 Blockchain in Shipping — Pilot Cases

20

== Maritime Logistics + Blockchain Timeline

Select 2017 Blockchain Partnerships and Initiatives in the Maritime Logistics Space
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XikuE835= 17N A2t Blockchain in Shipping - Pilot Cases
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XireEEE/ fnspAigsBlockchain in Shipping
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DNV GL £ F{¢i58 ki85 #HEE Digitalization Strategy and Progress

= T

2 o
For DNV GL, digitalization is the main vehicle to
modernize class fit for future

Digitalize our customer deliveries,
like certificates

Apply new technologies for class
surveys and approval

- Digitalize and streamline the
= customer interface

Use machine learning for reuse and
automation

23 DNVGL® 28 May 2018 DNV-GL



Veracity - DNV GL A7 EiRERES

VERACITY PLATFORM o

RSB EUERIE L
e

VERACITY
by DNV GL

VERACIITTY

OPErN DAT A PLLAT /O

—MEGEEREHRE I

DNWV-CaL.

» GROUP » NEWS

Data management
platform approaches
one million service
subscriptions as
number of Veracity
users pushes past 120
000

stare: D) Ki wy < PRIN '%’
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DNVGL #iEFR=1FE(LTER Data Quality Assessment Process

Continuous improvement cycle

» Intended use

- Define scope
« Consequence dimensions
« Perform risk assessment

Define scope
» Datasets & criticality
« Data origin and path

+ Context
Data exploration and profiling
Get access to data, prepare, explore

Data quality Organizational

assessment maturity assessment
+ Identify and define req. «  Organizational scope
» Prepare and configure . Interview & review
» Perform assessment «  Analyse and score

Data quality risk assessment
Fit for use within acceptable risk

» Root causes

» Measures

» Prioritize

Risk based data quality improvement

. Data » Processes
« IT Systems

« Organization

‘ DNV-GL

|

Recommended
| Practice - Rp - 0497

|

' Data Quality
. Assessment

/f Framework

DNV-GL
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= ARBRIER Electronic Cert.

D MNW-G L

To whomn it may conoem DNV GL AS Technical Support
Machinery Systems
P.O. Box 300
1322 Howvik
Morway
Tel: =47 67 57 99 00

Date:
2017-05-16

ELECTRONIC CLASS AND STATUTORY CERTIFICATES AND DOCUMENTS OMN BOARD

DMV GL confirms thar this wessel may be carrying elecoronically signed dass and stasutory certificates
and other documents issued by DNV GL on-board. Mote that the wessel may carry both elecoronically
signed documents and signed paper documents.

The electronic signature solution us=d for signing satssfies the requirements stated in

FAL 5/ Circ. 39/Ren. 2 (Guidalines for the use of i s ). as foll

The electranic i are i wvith the and required by the relevant
inermmational convention or instrurment.

The signature panel is shown at the top of the document viewer. If a document is tampered with it will
show 2= an explict bext, stating that this document is net authentic. Please note that this is how Adobe
Reader is showing the signature. Other pdf viewers may show this differenty. and it is recommended to
use Adobe Reader which downloaded free of charge fro

The docsments camy an electoronic seal and 2 unique racking number (UTH) for the purpese of chedking
the validity and authentcty.

The validity of the documents can be checked theowgh an authentication service by accessing

trps: ffvrust.dnivgl.com and envering the UTHN and the ship's DNV GL ID. For cestificates the wvalidation
will shows whether it is currently valid. while for other documents it will show the validity at the date of
iIssuance.
eeaUARG, for DNV GL
7 g L When printed, the paper printout is produced from the
£\ 4 in with IMO
[ ‘.\.: PP FAL.5/Circ. 39/Rev.2 and does not require a handwritteén
3 3 9 and «can be obtained from
) 2 trust.dnvgl.com by using the Unique Tracking Number (UTN):
% ONV-GL & . . ......N915367-MandID:21681 . . . . .
B (name)
Surveyor
E E Form code: 40.7a Revision: 2016-09 www.dnvgl.com Page1of1
UTN: n771408-ccc & DNV GL 2014, DNV GL and the Harizan Graphic are trademarks of DNV GLAS.
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ERetI8&ZHE Smart Survey Booking

APPROVAL FINDER CERTWVICATION

AND VERFICATION

=y ‘ -_ﬁ Fleet Status
My DNV GL Smart Survey Booking

@ e

TRANSPAREN BENCHMARKIN SMART EFFICIENT

Offering tra-Lsparency Benchmar@lternative Proactive notification Ensuring mare
on estimated port stay options with of upcopiing, cost time and guidance fol
travel / overtime cost in respect to cost and effective combinations of preparation of surveys.
advance. combination of scope. surveys.

iy, !v& . —
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ML L as Cyber Security Challenge

= Cyber security threats are progressing and becoming a part 5
of our daily business

= Some examples from DNV GL on-board inspections and work arecine Hord
with clients:

users in at least
2017 ++: 150 countries.
Ransomware explodes NoOtPETYA

seriously

impacting

— Infected ECDIS chart updates cause EDCIS systems of 2 ﬂ e e
bulk carriers to shut down A

2015-16: security attacks
ianifi detected in
Significant amount Norwegian energy
of reported attacks | and oil & gas in
2015.

— Ransomware on master’s PC leading to loss of main
switchboard and loss of vessel operation for 3 days.

Shut down of
2014: U.S. Port multiple ship-to-

hacker attack shore cranes for
several hours.

1) 2013: Hacking of Drug smugglers hacked cargo

— While ongoing routine maintenance, a crew member of a
vessel received an email made to look like it was coming Drug smuggers pacea o
. . . S cargo trackin European port to avoi
from the shore side ship manager asking for system System | aeetion s o e o

passwords ‘for confirmation’.
o _ 2012: GPS o Ao B s
— A shipping company suffered a cyber attack in the =

jamming/spoofing ]yae;s;\isn,gegfpér";esngénn;‘as\‘icious
office directed at the shore-based server.

With corrupted data also on

vessel as consequence.

g Suspected of exploiting cyber weaknesses
2011 Pirate targeting vulnerable shipments - Exploiting
Cyber Attack Automated Information System (AIS).

Ransomware attacks on container-ships.
2010: Drilling

rig infected with 19 days of shutdown - affecting even blow out preventer control system.
malware
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MEZLiem S5 HEIZ Cyber Security PR and Audits

DNV-GL

RECOMMENDED PRACTICE
DNVGL-RP-0496

CYBER SECURITY RESILIENCE
MANAGEMENT

FOR SHIPS AND MOBILE OFFSHORE UNITS IN OPERATION
DNV GL MARITIME

Doc Number: DNVGL-RP-0496

Interviews and spot checking (comparing
the current safeguards with target
protection levels):

- against policy, procedures,
responsibilities and competence

— existence of controls and barriers
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ZANI2IE Drone Survey
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FTATHEEE BHEEHES Drone Survey onboard a Jack-up driller at UK
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DNV GL #HF{¢iEB kIR S #HEE The digital journey of Classification

- A
Sensor based
Digital cert class

"

}4[&}_’_-_5 - ¥

Remote Veracity
inspections data platform

~ ~ -~

/ -
Smart survey Safety Insight

booking Class+
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i}i8 Thank You!

Jin.James.Huang@dnvgl.com

www.dnvgl.com

SAFER, SMARTER, GREENER
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