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Cooperation

Varying Degrees of Collaboration between Container Liners

Short Term Slot Sales/Purchase Slot Swap Alliance
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Cooperation

Collaboration Pains

Pain points arising from multi-communications threads & duplicated functions

Booking Line

Space/Slot Price Management

Service Network

Out-bound Booking

Vessel Schedule Visibility

Loading Result and Performance

Container Shipment
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Lead Time for
— Discussion & Negotiation
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Communication with
Code Un-match
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- Space Utilization
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Disagreement &

—_ Settlement Delays \

Proforma Schedule
Long-Range Schedule
Coastal Schedule

G Slot Operating Line
@ Contract Terms & Conditions
—

DG Cargo Application
OOG Cargo Application

Container Booking Forecast

Actual Schedule

Bay Plan (Baplie file)
Terminal/Regional Report

Settlement

Slot Provision




Cooperation

A Cooperative & Collaborative IT Platform

With full integrated end to end cooperation process between container liners
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Collaborative
IT Platform

Booking Line S

Contract

Space/Slot Price Management

Schedule
Visibility
Service Network Standardized

Process

Real-Time

Out-bound Booking e

Settlement

Vessel Schedule Visibility Consensus

Interface
with Legacy

Loading Result and Performance

Container Shipment by
Precise & Real-time Operating Line
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Slot Operating Line

Contract Terms & Conditions

Proforma Schedule
Long-Range Schedule
Coastal Schedule

DG Cargo Application
OOG Cargo Application

Container Booking Forecast

Actual Schedule

Bay Plan (Baplie file)

Terminal/Regional Report

Settlement

Slot Provision to
Smart & Reliable Booking Line




Cooperation

Joint Data Ownership & Sharing of Information

Operating Line Operating Line Booking Line
e Global
Master
Master Data Master Data ._ @P‘: Master Data
Schedule Pigitization Schedule ScHéduIe
(Proforma/Long-RRange Schedule) (Proforma/Long-Range Schedule) (Proforma/Long-Range Schedule)
Digitization
Contract Contract Coniract
Allocation Allocation Allocation
Operation Pigitization Operation Operation
(Schedule Update, Baplie) (Schedule Update, Baplie) (Schedule Update, Baplie)
Validation
Settlement Settlement Settlement
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CARA 2.0

The Value Unit Exchanged via CARA 2.0

CARA will continue to provide more collaboration between partner lines

Information

Vessel Schedule

Cargo Application

CA RA 2 . O - User Information

Vessel Particular
Vessel Code
Port Code
Terminal Code
Container Type/Size
Account Code

B

Account Information
IMDG Code

Special Cargo Policy

Non Working Holiday

Block Stowage Code

CARA

Proforma Schedule

Long-Range Schedule

Coastal Schedule

Common Voyage

Actual Schedule

Proforma Simulation
Schedule Simulation

Dynamic Schedule

Rehandling Code

Special App Code

Schedule Delay Code

DG Application

OOG Application
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Break Bulk Application

Special Stowage App.

COD Application

Special Cargo Manifest

Equipment

Seg. check baplie

Vessel Operation

Settlement

Collaboration

Baplie File

Terminal Dep. Report

Regional Dep. Report

On-time Performance

Terminal Productivity

Collaborative Berth Plan

Advanced Stowage Viewer

CBF with CLL

VGM

Port Charge

Fleet Chartering

Stowage Planning

Code
Mapping

Data
Sharing

Smart Contract

Allocation/Slot Price
Space Management
Target Voyage

Settlement Report
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Handling Invoice

Information
Generation

Value
Creation

Mobile M&R

3rd Party Billing

Block Stowage
Load Board

Space E-comm

CARA API

EDI / Interface

Code Mapping

Decision

Collabo-
ration

Making
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CARA 2.0
Key Process & Architecture

Interface Master Data Vessel Schedule  Cargo Application
User Information Proforma Schedule Dangerous Cargo
Service, Port, Terminal Long Range Schedule Out-of-Gauge Cargo
Vessel, Particular ~ =3 Coastal Schedule =~ =3 |MDG Validation
Platform SerV|Ce enab|eS Container, Block Stowage Actual Schedule OOG Validation
seamless collaboration =MAIL IMDG, Special Cargo On-time Performance IMDG Code DB
between partner ||neS e > Delay, Reject ;.1 Regulation/Policy
VR Allocation
. 5 o Vessel Information
CARRIERS K rerrrrrreeeseesees : CARAservice Contract Manager
: .~': “““ - BSA & Loaded Volume
@ @ EDI Interface . Vessel Operation Slot Price Setup
~— s Schedule s SELLEL > Baplie File i
Baplie / Load List Load List Settlement
. TPFREP Terminal Departure Rep Exchange Rate
TERMINALS Grvvrrrnnnnnncnnns Application Regional Departure Rep == \/oyages for Settlement
Mobile Terminal Performance Monthly Settlement Result
CARA PLATFORM
Mobile Framework User Interface H Framework H Studio (Dev.) H Tester H Admin
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Key ROI

One-stop and Smooth Process from Contract to Settlement

Simplified process and supportive features in CARA enable reduced manual works

E

A single
window for
cooperation

between

container
liners
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and traceability/validation in one

« Slot Price
* Over Used Slot
 R/F Surcharge
DG Surcharge
« ODO Surcharge
« AdHoc Calling
« Blank Salling

 Slot Price
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* Over Used Slot
 R/F Surcharge
DG Surcharge

B [

« ODO Surcharge
« AdHoc Calling
« Blank Salling

place

+Rev. Lane
+Account Code
+Dummy Flag
+Trade (vvd
basis)
+Service Lane

Manual

Invoice
(AR)

A

Invoice
(AP)

Balance




Key RO
Interface with Liner Legacy System

Seamless interface with scheduling, slot allocation settlement module for efficient
operation and improved accounting data with partner lines
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System connection Aocation] PN Cermzr
between partners & ;A Price intra-Asia
liner’'s legacy system —
modules via CARA
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* Importing settlement backup

~ - Validation target VVD .
_ _ Carrier-D
 Cross check information
Q_/D Including schedule Africa
Contract | . EEEuEY
Settlement
N— -
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Key ROI

1. Target

Parsing loading data from loading list which is provided by terminal / partner lines to be used as

a backup data for settlement

2. Handling Process
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Import Open Classification Recognition

3. Technology
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* Matching Pattern
* |Image / Language Model ML

legmmnifer

Verification

Export

0 ES

Handling Load List (as a the evidence of loading)

95% of Sample Files were parsed successfully. 5% of load-list files unusable because:
Missing VVD,/POL/Weight/Void Slot, double entries in PDF format
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Key RO
Handling Baplie Files

Keep improving the accuracy of baplie file through compounded code conversion rules.
Baplie Handling (2018~): The ratio of success Is being increased to 91.7% in 2019

Success 17%
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Key ROI
Benefits of Carrier Orchestra

Real-time No ambiguity

Sharing Consensus

Accuracy Process Expandability

Policy, Contract, Efficient process — Supply Chain &
Regulation, Instruction reduced by 39% Maritime eco-System

» CARA .




Roadmap

Roadmap CARA

CARA X

More Collaboration in Container Shipping

CARA 3.0 C2T Service

/2020  CARA 3.0

Provide collaboration service between carriers
and terminals

Extend to C2T 19 O

Extend ecosystem to C2T for the
more values between carrier and terminal

CARA 2.0 C2C Service

O 2018 CARA 2.0

Provide cooperation service between carriers
and enhance C2C ecosystem

CARA 1.5 17 O

Building up structure for carriers’
cooperation through experience in field

VOPC 1.0 C2C System

O 2016 ~CARA 10

Providing basic service with
‘Schedule, IMDG, and OOG’

. CARA
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Roadmap

Degrees of Collaboration

From System to Service to Platform

Carrier

©
CARA 1.0

C2C System

SYSTEM

CARA

Customer’s
Satisfaction

ONE-sided
market

Booking

Line

Carrier
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Carrier
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TWO-sided
market

Booking
Line

C2C Service

SERVICE

Positive
Externalities

Carrier
I
Port « _ !
'\ Carrier Booking
\ / =
Y . Line / Terminal
\ /
Terminal Partal ] K |
Q ! /" Booking
W ! 7 Line

Operator

CARA 3.0

Promoting

C2T PLATFORM Ecosystem

MULTI-sided
market

PLATFORM
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CARA 3.0
Approach to Terminal Productivity

Initiatives for better operation as well as cost reduction through deeper understanding and
cooperation with terminal operation. CARA can support the liner’s initiative via value creation.

Improved Service & Cost
Managements

Improved Terminal Operation

Port Time Reduction

Terminal Cooperation between Liner/Terminal

Productivity

Better Service (External Parties)
Yard Operation

'©
2
<

Shore Operation Cost Reduction (Internal Cost)

Departure

Operation Supports

Expand
Rolling
Targets

Local On-site Performance Quantitative
Reports Observation Analysis Evaluation

TPFREP

& CARA 15




CARA 3.0
Target Solutions

Through the planned functionalities iIn CARA these synergetic features to be realized in 20109.

Dynamic

Schedule Management
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CARA 3.0
Target Solutions

Collaborative berth planning connected with dynamic schedule management & advanced
stowage viewer

API
(Liner, Terminal)

Interfacing Interfacing Interfacing

Plan Cargo Data
Dynamic S S T T T T T L rrrrrr T T TP P R, Collaborative @ | > Advanc_ed
Schedule Management Progress Berth Planning Working Information Stowage Viewer+
Actual
Performance

. CARA




Data Analytics Application — TPFREP
Current Performance via TPFREP

A Vessel Info
A Wﬂrkiﬂg Hour ATD-ATB(Unberth-Berth)

Gross Working Hours 026:15

Gross Crane Hours 129:07

Sum of all crane working
hours

A Handling Moves

Handling Hatch Cover 45

/\ Productivity

Total Handling Moves /
Gross Working Hours

A Crane Info Total Handling Moves /
Terminal Working Time ~ 2019-07-28 08:11 1307220953 Net Working Hours
No. Crane No. Work Commence
G/C work hour Min G/C work hour Max
commence complete
3 PQC710 2019-07-28 08:11
4 PQCT11 2019-07-28 0830

CARA

Departure Berth 2015-07-2% 09:55

Last Crane Complete-
First Crane Commence

Sum of all crane lost time

Net Working Hours

Lost Time by Crane

Net Crane Hours

Sum of all crane working hours-
Sum of all crane lost time

Total Handling Moves /
Gross Crane Hours

Total Handling Moves /

Number of Used Crane average iun Net Crane Hours

Work Completed Working Time Crane Total Move
Gross Crane Hours / Net

Working Hours

2019-07-28 21.657

2019-07-2903:.35

2019-07-23 0658

2019-07-29 0906



Data Analytics Application — TPFREP
Recelving TPFREP from Terminals

Departure Berth

by Terminal
6/6/2018 5:4C8/16/2019 12
Departure Berth a D
2018 2019
Q2 Q4 Q1 Q2 Q3 AGG(Avg Gross Crane)
Port Terminal name June Qctober November December January February March April May June July August —
AUADL FLINDERS PORTS 10.00 40.00
BEANR PSA - NOORDZEETERMIN.. 35.37
CAHAL 2025 FAIRVIEW COVE CO..
CAVAN 3891 DELTAPORT GCT : 13.51 : : 15.71 14.84
CNSHK cct (cHiwan conTaner.. |G . 22.70 . . 22.91 22.52
SCT (SHEKOU CONTAINER.. . 24.82 . . 26.37 25.82
CNXMN XICT (XIAMEN INTL CONT.. . 18.33 28.00
CNYTN YICT (YANTIAN INTL CONT.. . : ! 29.76 30.07
DEHAM CTA (CONTAINER TERMIN..
CTB (HHLA CONTAINER TE..
FRFOS EUROFOS TERMINAL
FRLEH GMP - TERMINAL DE FRA..
GBLGP DP WORLD LONDON GATE..
GBSOU DP WORLD SOUTHAMPTON
GRPIR PIRAEUS CONTAINER TER..
HKHKG HIT (HONGKONG INTERN..
MODERN TERMINALS LTD
ITGOA VTE (VOLTRI TERMINALE.. 9.46
ITSAL SALERNO CONTAINER TE..
ITSPE LSCT (LA SPEZIA CONTAIN..
JPOSA DICT - YUMESHIMA C-10 ..
NANKO NO.2 TERMINAL (..
JPSMZ SHIMIZU CONTAINER TER..
KRKAN KOREA INTERNATIONALT..
KRPUS BUSAN PORT TERMINAL(..

BUSAN PORT TERMINAL(..
PNC (PUSAN NEWPORT C..
PSAHYUNDAI PUSAN NE..

LKCMB SAGT (SOUTH ASIA GATE..
MXATM  INFRAESTRUCTURA PORT..
MXESE £IT (ENSENADA INTERNA..
NLRTM ECT DELTA TERMINAL
RWG (ROTTERDAM WORL..
PABLE PPC (PANAMA PORTS CO..
PACTB PANAMA PORTS COMPAN..
PAMIT MIT (MANZANILLO INTLT..
SGSIN PSA (PORT OF SINGAPOR.. [ 29.70]
THLCH HUTCHISON LAEMCHABA..
HUTCHISON LAEMCHABA..
TWKHH KAOHSIUNG 65 66 67 TER..
KMCT (KAO MING CONTAL.. 37.3 2 34.13 37.88
USCHS NCT (NORTH CHARLESTO.. ! 8.54 3¢ 37.9¢ /
WWT (WANDO WELCH TE..
USJAX TRAPAC JACKSONVILLE
USLAX TRAPAC LOS ANGELES
USNYC GCT BAYONNE
USOAK TRAPAC OAKLAND
USSAV GARDEN CITY TERMINAL

CARA 19




Data Analytics Application — TPFREP
Current Performance via TPFREP

D N S R S N / o/ Port . ..
CAVANGR ol X 7 NLRTI .. DEHAM Terminal Productivit
UONgEGH: 35087  cplbp (6 2.948 ‘ (All)
9 "_,--:,:"\_" ., ‘waBL w k Avg CG#:3.277 KRKAN
TN 7] AUADL
ﬁxg EE J&ée 2 1A Avgd:2 596 GPH 9459; Avg. GMPH: 25.04  Ayq CG#: 3.470 BEANR DaShboa I’d
X9q éﬁﬂz A"%vg.GMPH.zzﬁ‘ég Ques: g7 Avg. Moves: 2,272 ayg, GMPH: 23.68 CAHAL
. . 4 oy
YdoMoves: 2,624 ﬁ@\vg- Moves: 719 port ITSAL CNYTNVO. Moves: 933 N CAVAN 6/6/2018 5:40:00 AM D 8/16/2019 12:27:00 PM
G 0930 <, FRLEH TAvgCGHt: 27182 Avg CGH#: 41047 N I\ CNSHK
- /ﬁ{;‘?"“ Avg CG#: 2.884 \Aug-GMPH 16.2%g. GMPH: 30.58) S CNXMIN PUSAN SINGAPORE KAOHSIUNG
J T AvrREGSH: 19.98 2504 va: Moves 719\vg: Moves: 2,525 1,498,227 740,950 Ty
AV 5,965 AusCle: 281451, STE{*“%‘BEANR CNSHK CNYTN PNC (PUSAN NEWPORT PSA (PORT OF 482,347
ol 2.822 AVG. BN RE22297 | # 9- --,.#._1 2@&9&6# 3.331 v| DEHAM COMPANY) SINGAPORE KMCT (KAO
y 1943 Roo Mave@as72s L anl Auo|GMBH: 3089GMPH: 2410 >~ FRFOS AUTHORITY) MING
Avg. Moves: 1,237 / . Y. YMOVE_SA3QJMOME*T#L@’B2 India FRLEH
AT TENC L USJAX . iteoA - AvgCG#:3.809 /] GBLGP YANTIAN, - HA
MXESE e N Avg CGH:3.057 alq dgiig, 87315 RPIR Mg GMPH: 22.88 | i SLacloigliie
Avg CG#: 2.165 MXAR “""-n,\Avg GMPH: 27.92, Gﬁ/]PH ‘667 Avg CGiH: 4399\\!9 r\/roves 1, 691 GRPIR 729,790
A\}’g GMPH: 23}566 CGH: 2.3 4.)|0|’I1bld e AV% Vioves: 1 1§§ g. . 1 102\ | A\f'g GMPH 23 37 ' Service YICT (YANTlAN INTL
ST oves:
~_ g. Avg Moves:2, 975 | / 4 (Al ?:1M?I)33U2RG,HH CONTAINER
\ ot Sy ITSPE T _‘:f  LKCMB Av"'gsqﬁ:@_ 420 g { Ny A 7K3 CTA (CONTAINER
i [ | < ) 4) AvgCG#:1.700 A V@Ggl\ép&égeﬁg e 7KN TERMINAL SHEKOU,
Port: PABLBY, / Avg CG#4053 Uy Avg: GMPH:34:60 %MM 1315 "“w‘_ 7KW ALTENWERDER)
Avg CG#:1.497/ "~ 4 Avg. GMPH)17t61, B AR Avg. Moves:161 A ATBEER , 8J0
Avg.GMPH:3489 ~ / Avg. Moves: 23%& Avg. Mové\__ls.l,703 q 8K7
A\/g Moves: 33?’10nt|m / ’it‘_.l_c.]--"/ \ 'L“Q, ;__;' 9CB Total Moves Total Moves
{ ‘ VS 9CC 322 157 [ 1 405,227
# - e g
éf 7 W ocw 500,000 Avg. Gross Crane
e ¢ i 2000m 9EN 1,000,000 10.00 |, <0.00
© © 1L e V| 9EW 1,502,651
; 2018 2019
. HKH.KG (Mbober December January February March April May June July Augu..
. . GRPIR 5 60 m S 3
p (=] . (@] [7p]
@ TSPE 5.8 P ARSI R "8 R 283 288 A & ﬁggﬁ 9% S K933
5 o5z TAEE 5 g 40 oo 58289 eREA KRN R/ ¥ AR AR VR 9HYy
(] ) 7 . (V)
: W : e I
» g 4 T-s x '
e : > € « 10
° B0 s < O s 8
§ GO . : S o 8 < qgm P\DQ‘—'(\I %H £ < < o W o N M ™~ W ~| o
2 2.948 2,584 USUEH E f,,S‘q- W RN 3 2R 3L mEo%ﬂ m@ﬁ%% AR ¥ & & 8
< 0.49 2879 z m O P @ @D m " m O o Mo Mmoo
: 10 | DT A AT
< 2 1,102 .||I.l 2 . * << O | | | | | |
IJw v wn
2.182 S . 0 oy
1677 235 distemps o771 g ¢, 2a g §
719 BB EB.0360.20 .02 BEQ.‘&%J PABLB © % S = < Qo o O ® © ~ o o S N o4 9O oW
524 381518 §4+< ™ S hg 83 %$$$$$§%§£E 38%[&3&’%%‘&%
0.1 ‘_| ‘_| — [Q V- — — ‘_| o — — — - ~
5 10 15 20 25 30 35 40 _h—*
o . : . 4 ° < 1 |.||||||||||||||||||||||||||||||||||l.||||||||||||||||||||||TthTrr||||||||||||||||| ||||||||||||||||||||||| TR ||||||||||||||||||||||| ||||||||||||||||||||||| T

Avg. Gross Crane

CARA

Avg. Departure #

18 2615 14 23 | 5 132129 5 1321 |5 132129 5 1321 5 14 23

5 1321 5 13 2129 5 13
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Data Analytics Application — Cascade Management

Cascade Management — Setting Up Cascadlng Plan

cﬁscadmg éeneratl}on - mJ
l

initialization A Fitness Function @Cascade Ma agement ‘ Upload Excel ‘ ‘ Save ‘ ‘ Create LTS

Selection

fitness-based process
with simulation

@Loop Allocation Setting | mpugas || sae |

. Target Share(%)
Genetic Operator i

Crossover, Mutation

heuristics

@Operatio al Final | creae | save |

Termination Fitness Target -1

*  Asolution is found that @ BaSiC SIOt Ilocation ‘ Create I Atozation

satisfies minimum criteria

*  Fixed number of generations
reached

* Allocated budget (computation
time/money) reached

* The highest ranking solution's

22552;;2?:225Z’E:ﬁihat @CUt-Off & Lo P Allocation ‘ Sync Schedule ‘ ‘ Save— I

successive iterations no longer

Generation

produce better results
*  Manual inspection
*  Combinations of the above

Fitness Target -2

@Settlement Result | Create &Save—;
» CARA s 2




Data Analytics Application — Cascade Management

Cascade Management — Optimization with Genetic Algorithm

Initialization

Selection

fithess-based process
with simulation

Genetic Operator

Crossover, Mutation

Heuristics

Termination

CARA

Generation

iteratio
algo

Genetic Representation

Parent Cascading

Cascading Generation1

n of the \'h}e&ore fit individuals are |
Fitn ess stochastically selected from the

rithm

(evaluation of objective functions) ¢

urrent population

Crossover/Mutation with tuning parameters
(regrouping, colonization-extinction, or migration)

each individual's genome is modified

~_Cascading Generation 2

Y
(recombined and possibly randomly ‘ . :
mutated) to form a new generation - Child Ca SGé dit g

Fithess
(evaluation of objective functions)

average fitness will have increased

Fithess Function

—_— _ —— . 1] Historical
- Cascading Generation 3 u Performance
| | : | | | - as a factor(s)
Fithess

(evaluation of objective functions)

_Cascading Generation 4

a maximum number of generations has

| been produced, or a satisfactory fithess

level has been reached
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https://en.wikipedia.org/wiki/Stochastics
https://en.wikipedia.org/wiki/Crossover_(genetic_algorithm)
https://en.wikipedia.org/wiki/Algorithm

Data Analytics Application — Cascade Management

Simulation Run — 10 populations x 322 Generations

Generation 1

Population 1 Population 2 Population 3 Population 4 Population 5 Population 6 Population 7 Population 8 Population 9 Population 10

Parent Cascading

Parent Cascading X 3 2 2

Crossover/Mutation with tuning parameters

- Child Cascading | mytation probability 0.5

Population 1 Population 2 Population 3 Population 4 Population 5 Population 6 Population 7 Population 8 Population 9 Population 10

| Generation 2
. CARA 2




Data Analytics Application — Cascade Management

Simulation Run — Evaluation of Optimisation Outcome

$400
$337 $334 $336  $335 $333  $333  $333 $331
$300
£200 $196 $195 $201  $200 $198 $198 $198  $196
3140 $139 135 §134 $135 $135 $135  $135
$100 - -
$ |
H2 Cl C2 C3 C4 C5 Cé
i Ship Cost Voyage Cost @ Ship+Voyage

> CARA

16,2507

13,000T -

9,750T -

6,500T -

3,250T -

T .

40d

32d -

24d -

16d -

8d -

101 9F 1,100T
12,608T
825T
10,076T10,83T 9,951T 9,970T 9,964T 9,916T
- 5507
- 275T
- T
H2 Cl C2 C3 C4 C5 Cé
" Allocation ©-Fluctuation
32d
H2 Cl C2 C3 C4 C5 Cé
“ Idling
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CyberLogitec & CARA

www.cyberlogitec.com
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