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SUPERCHARGING NEXT
GEN PORTS WITH AI AND
CLOUD COMPUTING

PORTS & SHIPPING
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TECHNOLOGY
ADOPTION

How ports have use technology to

manage growth
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PORT TRENDS: VESSEL SIZE

4,600
TEU

Early Containerships (1956-) ' o 1317x8 (LOA- Beam - Drat) Containers across 2 *G
500 - 800 TEU iy

_ 200x20x8 4 8
Fully Cellular (1870-) L

1,000 - 2 500 TEU . — Containers high on deck ——» §

Containers high below deck — 4 |
13
Panamax (1980-) 8
T, ———— g 22,000
Panamax Max (1985-)
3,400 - 4,500 TEU = TEU
15
Post Panamax | (1988-) 9
4,000 - 8,000 TEU 17 bays

5\ ~5x
c

7
Post Panamax Il (2000-) 3
6,000 - 8,300 TEU m
L] i
|
D New-Panamax (2014-)
| 12,500 TEU w

VLCS (2006-)
11,000 - 15,000 TEU
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ULCS (2013-)
18,000 - 21,000 TEU

SHIP SIZE INCREASE

Source: https://transportgeography.org
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PORT TRENDS: GLOBAL THOUGHPUT
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PORT TRENDS:

WORLD’S LARGEST PORT

HONG KONG
4mTEU

Container throughput (m teu)
— Shanghai - Hong Kong

™ SHANGHAI
_ il 42.01mTEU
30 | /\/ s ~10x

|||||||||||||||||||||

Sources: Port authorities in Shanghai and Hong Kong SCMP

PORT OF SHANGHAI THROUGHPUT

Source:SCMP
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PORT TECH EVOLUTION
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THE NEXT GENERATION navis
Smarter
Software

Infrastructure,

| |
2018 Eauipment. 2048
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oclopi

TOS CLOUD
SERVICES WITH
OCTOPI

Cloud platform for terminals starting
digitalization

navis




SMALL TO MEDIUM SIZED MIXED MODE TERMINALS oclopi
navis
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MANUAL PAPER PROCESSES
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AND HARD TO MAINTAIN SOFTWARE SYSTEMS

oclopi
navis
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oclopi

CHALLENGES OF MIXED CARGO TERMINALS

navis
Handle range of cargo type - Too much paper!
Long Truck Lines - Timely reports
Accounting integration with TOS - Electronic Data Interchange (EDI)
Measuring productivity - Manage TOS Data Center
Monitoring reefer containers - Data Backups & Recovery
Keeping customers happy - Business Continuity Plan
Monitor operations in real-time - Berth Requests & Scheduling
Training employees - Hire, train, and retain IT staff
Yard Planning - Stripping & Stuffing Containers
Vessel Planning - Cybersecurity
Maintenance & Repair - Physical safety & security

Break Bulk & CFS Management - Handling Hazardous Cargo

© Navis 2019 All Rights Reserved 13




INTRODUCING A CLOUD SOLUTION

oclopi

A web-based SaaS Terminal Operating System
(TOS) that cargo terminals can use to easily
track cargo and manage operations

© Navis 2019 All Rights Reserved 14




CARGO TRACKING & VISIBILITY

@ ®  © Movements - Octopi X +
&« C @ https://octopi.co/movements e
ocropi (tv cPs Luc Castera~
i
onseonro  MOVEMents by containe
. New Admin Movement ALL | GATES  STRIPPING & STUFFING = VOYAGES = ADMIN = DELETED
CARGO )
Status Cargo Movement From To When
~ [o) TCKU4732084 Loading May 24, 2019 06:36:13 AM
VOYAGES CPS Yard Voyage: NADJA ORU17R1MA | NADJA
TCKU4732084Y Loading EDIT
Pierrot Antoine
TALLIES COARRI
lo) CMAU8182441 Loading May 24, 2019 06:34:15 AM
CPS Yard Voyage: NADJA ORU17R1TMA | NADJA
GATE )
[o) CMAUS5214859 Loading May 24, 2019 06:32:09 AM
CPS Yard Voyage: NADJA ORU17R1MA | NADJA
j (o} CMAUB129242 Loading May 24, 2019 06:29:34 AM
STRIPPING > CPS Yard Voyage: NADJA ORU17R1MA | NADJA
- o) CRSU9075115 Loading May 24, 2019 06:26:44 AM
CPS Yard Voyage: NADJA CRU17R1MA | NADJA
MOVEMENTS
(o) CMAU5280505 Loading May 24, 2019 06:24:28 AM
CPS Yard Voyage: NADJA ORU17R1MA | NADJA
@ Support
) [e) TLLU4641647 Loading May 24, 2019 06:21:16 AM

© Navis 2019 All Rights Reserved
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WORKFORCE ACCOUNTABILITY

© Navis 2019 All Rights Reserved

® ® O Dashboard - Octopi X +

< C @ https://octopi.co/dashboard

Voyages

DASHBOARD

Weekly TEUs

CARGO )

2,224.25

For the Weel

VOYAGES Last Week

MSC WESER UT920A )
TALLIES

GATE )

DISCHARGE
STRIPPING )

movements  Gates

Avg. Truck Visit Duration - Today

LOADING

Monthly TEUs

10,392.0

For May 2019

Last Month (13

NADJA ORU17R1MA )

678

May 24, 12:00 PM

MSC k

Avag. Truck Visit Duration - This Week

DISCHARGE

Avg. Truck Visit Duration - This Month

%* Vv @ ©

Luc Castera~

Go to Voyages Dashboard

Yearly TEUs

67,403.0

For 2019

Last Year (187.289.0)

35.11
317

May 23, 02:39 PM

LOADING

May 24, 06:36 AM

Go to Gates Dashboard

Avg. Truck Visit Duratiof @ Support
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TROUBLESHOOTING & AUDITING

Ll ® O Hold Types - Octopi X @ Voyage Timeline - Octopi x @ CSV Voyages Uploader — Octo X ‘ +
<« C @ https://octopi.co/voyages/208702/timeline
Voyages MELINDA |1 2019050640 ' Voyage #2019050640 Timeline
DASHBOARD
Voyage #2019050640 Timeline
CARGO »
Timeline ® Discharge @ Load ® Shifting @ Hatch Cover Gear Box
VOYAGES Pilot Boarded
Berth
Discharge Stal
TALLIES )
el I = ‘ Loading Started
GATE )
. ® S$ - Actual Time of Berth Discharge Completed
Estimated Anchorage Work Prep ° Lunch
STRIPPING ) Waiting for Cargo
R 03:00 04:00 1 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00
Thu 23 May
MOVEMENTS

* v @

Luc Castera (Bpi)~

® Chassis Other Lift @ Multiple Lift @ Event
O
°
®
°
A Departure Pilot Boarded
°
5 ® |SS - Actual Time of C
®
- Actual Departure

® ® @ 0

Estimated Departure ‘

Early Finish ]

14:00 1500  16:00 17:0
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FEE & PAYMENT TRANSPARENCY

® ® O Hold Types - Octopi X ] @ Manifest - Octopi X (_ Consignees - Octopi X +
& X @ https://octopi.co/consignees?utf8=v&qg=tractor&button= % v @ O
B3 Octopi Logins O The Project O Issues C PRs &, Customers Roadmap [ﬂ Heroku
ocC ropl (t;) cps Luc Castera~
Consignees
DASHBOARD
CO”S'gneeS New Merge Consignees tractor
CARGO )
Name Address Customs Code Client Code Cargoes At Terminal
GLOBAL MANUFACTURERS AND CONTRACTORS, S.A. ANGLE RUE JEAN-GILLES ET AVE TOUSSAINT LOUVERTURE #26 0 Edit
VOYAGES " )
HAYTIAN TRACTOR & EQUIPEMENT 51, BLVD. TOUSSAINT LOUVERTURE 16 Edit
'.\; HAYTIAN TRACTOR EQUIPMENT 51 BLVD TOUSSAINT LOUVERTURE 0 Edit
TALLIES
GATE )
STRIPPING )
MOVEMENTS
(® support
Waiting for octopi.co

Y
@ octopi @ocopic
vis 2019 All Rights ReseMe 18




EASE OF ACCESS

oclopi  containers )ls  Manifests  Talies  Voyages  GateOps.~  Stripping & Stuffing~  Equipment  Reports  Admin~

690.0 2,458.0 29,520.0

or the Week For September 2016 For 2

o 82°F

THUNDERSTORMS

DISCHARGE LOADING TUE WED THU FRI SAT

Sep 29,01:15 PM

33

128

Containers delivered to consignees yesterday

104

Contalners delivered to consignees today.

Containers delivered to consignees this week.

© Navis 2019 All Rights Reserved 19




EASY CONFIGURATION

® " ® © Deshboard - Octopi x | €D Tally DELPHINUS 078M Disch= x @ Organization Settings - Octopi X = =+
C @ localhost:3000/ zationjedit % ¥
4]
Organization Settings
DASHBOARD
Organization Settings
CARGO ) ,
GENERAL TI ED LO | I =411 RUCKIN AR E-MAIL TN AF
VOYAGES General
Name *
! Caribbean Port Services (CPS)
TALLIES
Home port *
HTPAP x
BATED Contact email
= SRS Contact phone
STRIPPING 2
am Country:
MOVEMENTS Haiti s
Latitude
loca r!u:;;. Oforganizationfedit#logo
© Navis 2019 All Rights Reserved 20



QUICK USER ONBOARDING

* ® O voyages Dashboard - Octopi X @ Voyage - Octopi X | +

* ¥V @ ¢

< C @ https://octopi.co/dashboard/ve

OCfOpI «}) ces Luc Castera~

Dashboard Voyages
DASHBOARD

Voyages Dashboard

CARGO »
Weekly TEUs Monthly TEUs Yearly TEUs

M& 2,224.25 10,392.0 67,403.0

For the Week For May 2019 For 2019
Last Week 0) Last Month (13,715.25) Last Yea
|
TALLIES k
Vessel Calls VIEW REPORT )
GATE » Bl No.of Voyages
10
8
STRIPPING )
6
MOVEMENTS
4
2
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AVOID HIDDEN COSTS

® @ ) Hold Types - Octopi x [P Changelog - Octopi x @ Report- Octopi x | @ Report - Octopl x ‘ © Octopi - The Terminal Op: X | @ containers Dwell Time - (X | +

- C @ https://octopi.cojchangelog/index % ¥ ° [+]

OCI‘Opi ft:) cPs Lue Castera

Changelog

DASHBOARD

Version 5.3.33 May 22, 2019

CARGO ) Added audit logs to vo\,r;;e events

Complete pending work queue items when containers are located in the yard from the container locater, yard area pages. or using the relocate button.

Process ED| messages that arrive via SFTP or FTP with non UTF-8 characters.
VOYAGES

Version 5.3.32 May 21, 2019

TALLIES Vessel sequence (grid view): improve the way boxes are colored, by making gray only the slots with eargo, white being empty and white with number remaining as sequenced items.

Vessel sequence (grid view): Improve the way weights are displayed

GATE ) . y
Version 5.3.31 May 20, 2019
Improved the Voyages CSV importer.
STRIPPING » Improved the movements.csv importer: Moved At is no longer required, ACTIVE can be used in bookings column, and added a Container Usage column

Added a notes filter to the manifest compact page.

SR Show manifest notes on work gueue pages for import containers,
MOVEMENTS L PRl 5 o

When recording Voyage Events that have a completed time, allow the user to set only the start time first. and then add the completed time later (for better real-time events).

@ Support

Updates to the Gate Movements Report: Added a Truck Driver License Column and a Truck Driver filter.

© Navis 2019 All Rights Reserved 22
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CASE STUDY: CARIBBEAN PORT SERVICES, HAITI

500/0 = 1 000/0

Productivity UPTIME
INCREASE Since October 2015

(Including through Hurricane

. Matthew)
oclopt &

octopi.co



ARTIFICIAL
INTELLIGENCE AT
THE PORT

Will machine learning be useful for
ports?

navis

-

2 ~

N

"L F-

prr
» I

i

e

it

S o 55
A ~

‘ -
-

r_ It

N S

oV,

IJ)

o L

Biffo e

'

~ mo\

s T

-

~

?h.i.:

v“»'fh




COMBINATORIAL EXPLOSION

8*1067 050
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TERMINAL DECISIONS

© Navis 2019 All Rights Reserved 27




TERMINAL DECISIONS

Container Inventory

Berth Planning

|.W|=.|=?_ Gate Management

© Navis 2019 All Rights Reserved 28




MACHINE LEARNING CAN HELP

ITERATIVE LEARNING & SYSTEM TRAINING

:

SYSTEM LOGIC
CONFIG & ADJUSTMENT

| » ACTION
OUTPUT

PRESCRIPTIVE DYNAMIC SHORT-TERM ADAPTIVE & RESILIENT
|||| LONG-TERM PLANNING O PLANNING EXECUTION

© Navis 2019 All Rights Reserved 29




TERMINAL VIRTUALIZATION WITH ML

LOWER

//’OVERHEAD

ML +

\ BETTER

MODELS

HIGHER QUALITY
FEEDBACK
MORE DATA

Q‘» [File Edt Vessel Yard Container Planning Control Windows Help
Ag
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WITH PRACTICE COMES MASTERY
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-

4000 -

3000 -

2000 -

Elo Rating

1000 -

-1000 -

-2000 -

T I T I I | T I

15 20 25 30 35 40

[ P
[ #)
e,
o

== AlphaGo Zero 40 blocks sess AlphaGo Lee ssss AlphaGo Master
© Navis 2019 All Rights Reserved 31
U UURUUROURRmEN



INSTANT AND COMPLETE KNOWLEDGE navis
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PORT Strategy Pillars navis
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Navis Smart navis

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

Apps and Services
What Services and Apps do you need?

A 2NV Build on the investment without jeopardizing |
i N4 Platform operational reliability ~
TOS Engine What core capabilities are important to your business?
ZA\ T\

l‘ ‘ A
4 e : ‘1
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Navis Smart Apps

Blue
Tracker
One

MACS3
Connected

BERTH
Window
Planning

navis



navis

Machine Learning Capabilities
with Navis Smart

Predict Cargo

Dynamically Set Volume, Mode,

Software

Parameters Timing,
Cost/Revenue
Augment Recommend
Decision Making Actions for The

With Data Control Room




navis

Let’s take a look at an example of how
data is being used to make decisions
every second.






Key Takeaways navis

Navis Smart is the Ecosystem behind the Next Generation TOS.

Navis Smart enables its users to leverage artificial intelligence and
machine learning to provide insights that were not possible before.
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Www.navis.com
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