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Varying Degrees of Collaboration between Container Liners
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Slot Operating Line

Booking Line

Container Shipment

Slot Provision

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

Contract Terms & Conditions

Settlement

Service Network

Out-bound Booking

Vessel Schedule Visibility

Loading Result and  Performance

Space/Slot Price Management

Lead Time for

Discussion & Negotiation

Communication with

Code Un-match

No Real-Time

Information

Less

Space Utilization

Disagreement &

Settlement Delays

Collaboration Pains

Pain points arising from multi-communications threads & duplicated functions

Cooperation
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Smart

Contract

Schedule

Visibility

Standardized

Process

Real-Time

Information

Settlement

Consensus

Interface

with Legacy

Slot 

Market

Collaborative

IT Platform

Slot Operating Line

Booking Line

Slot Provision to

Smart & Reliable Booking Line

Service Network

Out-bound Booking

Vessel Schedule Visibility

Loading Result and  Performance

Space/Slot Price Management

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

Contract Terms & Conditions

SettlementContainer Shipment by

Precise & Real-time Operating Line

A Cooperative & Collaborative IT Platform

With full integrated end to end cooperation process between container liners

Cooperation
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Contract

Operating Line Booking Line

Schedule
(Proforma/Long-Range Schedule)

Master Data

Allocation

Operation
(Schedule Update, Baplie)

Settlement

Contract

Schedule
(Proforma/Long-Range Schedule)

Master Data

Allocation

Operation
(Schedule Update, Baplie)

Settlement

Operating Line Booking Line

Master Data Master Data

Contract

Schedule
(Proforma/Long-Range Schedule)

Allocation

Operation
(Schedule Update, Baplie)

Settlement

Global

Master

Digitization

Digitization

Digitization

Validation

Joint Data Ownership & Sharing of Information

Cooperation



Value Stream

The Value Unit Exchanged via CARA 2.0
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Information Vessel Schedule Cargo Application Vessel Operation Settlement

Proforma Schedule DG Application

Allocation/Slot PriceLong-Range Schedule OOG Application

Space ManagementCoastal Schedule

Baplie File Smart Contract

Common Voyage

Terminal Dep. Report

Actual Schedule

Regional Dep. Report

Target Voyage

Proforma Simulation

Terminal Productivity

Schedule Simulation

On-time Performance

2.0

CARA API

EDI / Interface

Code Mapping

User Information

Vessel Particular

Vessel Code

Port Code

Terminal Code

Container Type/Size

Account Code

Account Information

IMDG Code

Special Cargo Policy

Collaboration

CBF with CLL

Mobile M&R

VGM

3rd Party Billing

Break Bulk Application Block Stowage

Special Stowage App. Load Board

COD Application Space E-comm

Special Cargo Manifest Handling Invoice

Equipment

Seg. check baplie

Port Charge

Fleet Chartering

Stowage Planning

Collabo-

ration

Block Stowage Code

Rehandling Code

Special App Code

Schedule Delay Code

Non Working Holiday

Dynamic Schedule

Collaborative Berth Plan

Advanced Stowage Viewer

Settlement Report

CARA will continue to provide more collaboration between partner lines

Code 

Mapping

Data

Sharing

Information

Generation

Value

Creation

Decision

Making

CARA 2.0



CARA2.0
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CLOUD ENVIRONMENT

Platform service enables
seamless collaboration 
between partner lines.

Interface Master Data

User Information

Service, Port, Terminal

Vessel, Particular

Container, Block Stowage

IMDG, Special Cargo

Delay, Reject

Vessel Schedule

Proforma Schedule

Long Range Schedule

Coastal Schedule

Actual Schedule

On-time Performance

Cargo Application

Dangerous Cargo

Out-of-Gauge Cargo

IMDG Validation

OOG Validation

IMDG Code DB

Regulation/Policy

Allocation

Vessel Information

Contract Manager

BSA & Loaded Volume

Slot Price Setup

Settlement
Exchange Rate

Voyages for Settlement

Monthly Settlement Result

Vessel Operation

Load List

Terminal Departure Rep

Regional Departure Rep

Terminal Performance

Baplie File

Interface

Schedule

Baplie / Load List

TPFREP

Application

M

Mobile

EDI

WEB

E-MAIL

CARRIERS

TERMINALS

CARA PLATFORM

Mobile Framework User Interface H Framework H Studio (Dev.) H Tester H Admin

SERVICE

Key Process & Architecture

CARA 2.0



One-Stop
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Joint

Op.

System

+Rev. Lane

+Account Code

+Dummy Flag

+Trade (vvd

basis)

+Service Lane

ERP

Invoice 

(AR)

Invoice 

(AP)

Balance

Slot Hire(Ships)

Slot Hire

Over Used Slot

R/F Surcharge

AdHoc

Stevedore

Slot Purchase

Blank Sailing

Slot Hire(Ships)

Slot Hire

Over Used Slot

R/F Surcharge

AdHoc

Stevedore

Slot Purchase

Blank Sailing

• Slot Price

• Over Used Slot

• R/F Surcharge

• DG Surcharge

• ODO Surcharge

• AdHoc Calling

• Blank Sailing

Manual

• Slot Price

• Over Used Slot

• R/F Surcharge

• DG Surcharge

• ODO Surcharge

• AdHoc Calling

• Blank Sailing

Interface

A single 
window for 
cooperation 

between 
container 

liners

One-stop and Smooth Process from Contract to Settlement

Simplified process and supportive features in CARA enable reduced manual works 
and traceability/validation in one place

Key ROI



0%Double Works
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System connection 
between partners & 

liner’s legacy system 
modules via CARA

Contract

Settlement

Operation

Im
p

o
rt

in
g

 d
a

ta

Carrier-A

Intra-Asia

Carrier-B

Oceania

Carrier-C

Latin

Carrier-D

Africa

Schedule

Allocation

Interface with Liner Legacy System

• Importing settlement backup

• Validation target VVD 

• Cross check information 

including schedule

Baplie

TDR

RDR

Proforma
Long-
Range
Coastal 
Actual

Settlement 

Backup

Allocation

Price

Key ROI

Seamless interface with scheduling, slot allocation settlement module for efficient 
operation and improved accounting data with partner lines



95%Load List

10

Import Open Recognition Verification ExportClassification

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

3. Technology 

1. Target 

• Matching Pattern 

• Image / Language Model ML

Handling Load List (as a the evidence of loading)

Key ROI

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



91.7%Accurate Baplie 

235
255259

304295
280284
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235238

288286
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584573
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362366
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367361

403394
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390394
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366

396385377

338
366

346340

396394
381

329
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339
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386

337348
367371

358
385
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384

313305
281277

207

90

0%
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2%

3%

4%

5%
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7%

8%

9%

10%

11%

12%

13%

14%

15%

16%

17%

201801 201804 201807 201810 201813 201816 201819 201822 201825 201828 201831 201834 201837 201840 201843 201846 201849 201852 201903 201906 201909

Baplie

Biz Unmatch

11

312

19

15
34

Average (/Week)

Success 

88
%

5%
4%1%1%

%

Handling Baplie Files

Key ROI

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
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Benefits of Carrier Orchestra

Key ROI
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CARA X
More Collaboration in Container Shipping

2020

2019

2018

2017

2016

Extend to C2T
Extend ecosystem to C2T for the

more values between carrier and terminal 

CARA 2.0
Provide cooperation service between carriers 

and enhance C2C ecosystem

CARA 2.0 C2C Service

CARA 1.5
Building up structure for carriers’ 

cooperation through experience in field

CARA 1.0
Providing basic service with

‘Schedule, IMDG, and OOG’

VOPC 1.0 C2C System

Roadmap CARA 

CARA 3.0
Provide collaboration service between carriers 

and terminals

CARA 3.0 C2T Service

Roadmap
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Carrier

Carrier

Carrier Booking

Line

Booking

Line

Terminal

Operator

Carrier

Carrier

Booking

Line

Booking

Line

Port

Terminal

Portal

ONE-sided

market MULTI-sided

market

CARA 1.0
C2C System

Customer’s

Satisfaction

SYSTEM

CARA 3.0
C2T PLATFORM

Promoting

Ecosystem

PLATFORM

TWO-sided

market

CARA 2.0
C2C Service

Positive

Externalities

SERVICE

Degrees of Collaboration

Roadmap

From System to Service to Platform



Improved Service & Cost 

Managements
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Improved Terminal Operation

Better Service (External Parties)

Cost Reduction (Internal Cost)

Terminal 

Productivity

Port Time Reduction

A
rr

iv
a

l

D
e

p
a
rt

u
re

Yard Operation

Shore Operation

Operation Supports

TDR TPFREP
Local

Reports

On-site

Observation

Performance

Analysis

KPI

Setup

Quantitative

Evaluation

Expand

Rolling 

Targets

Cooperation between Liner/Terminal

Approach to Terminal Productivity

CARA 3.0

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.
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Liner Solutions Terminal Solutions

Dynamic
Schedule Management

Collaborative
Berth Planning

Advanced
Stowage Viewer+

Proforma Schedule

Long Range Schedule

Coastal Schedule

Working Plan

Actual Schedule

In/Out-bound

Cargo Data

Simulation 

(Berth Plan

Gang Operation)

Target Solutions

CARA 3.0

Through the planned functionalities in CARA these synergetic features to be realized in 2019.
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Dynamic
Schedule Management

Collaborative
Berth Planning

Advanced
Stowage Viewer+

Plan

API 
(Liner, Terminal)

Progress

Actual

Performance

Cargo Data

Working Information

Target Solutions

CARA 3.0

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

InterfacingInterfacingInterfacing
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ATD-ATB(Unberth-Berth) Last Crane Complete-

First Crane Commence

Sum of all crane lost time

Sum of all crane working hours-

Sum of all crane lost time
Sum of all crane working 

hours

Total Handling Moves / 

Gross Working Hours

Total Handling Moves / 

Net Working Hours
Total Handling Moves / 

Net Crane Hours

Total Handling Moves / 

Gross Crane Hours

Gross Crane Hours / Net 

Working Hours
G/C work hour Min 

commence

G/C work hour Max 

complete

Current Performance via TPFREP

Data Analytics Application – TPFREP 
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Receiving TPFREP from Terminals

Data Analytics Application – TPFREP 



20

Current Performance via TPFREP

Data Analytics Application – TPFREP 
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Initialization

Selection
fitness-based process

with simulation

Fitness Function

Genetic Operator
Crossover, Mutation

heuristics

Termination

• A solution is found that 
satisfies minimum criteria

• Fixed number of generations 
reached

• Allocated budget (computation 
time/money) reached

• The highest ranking solution's 
fitness is reaching or has 
reached a plateau such that 
successive iterations no longer 
produce better results

• Manual inspection
• Combinations of the above

Cascade Management

Loop Allocation Setting

Operational Final

Basic Slot Allocation

Cut-Off & Loop Allocation

Settlement Result

Cascading Generation 1

1

2

3

4

5

6

Upload Excel Save Create LTS

SaveInput LAS

SaveCreate

Create

SaveSync Schedule

Create & Save
Ship Cost, 

Voyage Cost

Allocation

Share

Target Share(%)

Fitness Target -1

Fitness Target -2

Idling / Repositioning Report Fitness Target -3

Cascade Management – Setting Up Cascading Plan

Data Analytics Application – Cascade Management
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Cascading Generation 1

Cascading Generation 2

Cascading Generation 3

Cascading Generation 4

The more fit individuals are 

stochastically selected from the 

current population

each individual's genome is modified 

(recombined and possibly randomly 

mutated) to form a new generation

iteration of the 

algorithm

a maximum number of generations has 

been produced, or a satisfactory fitness 

level has been reached

Initialization

Selection
fitness-based process

with simulation

Fitness Function

Genetic Representation

Genetic Operator
Crossover, Mutation

Parent Cascading

Parent Cascading

Child Cascading

average fitness will have increased

Crossover/Mutation with tuning parameters 

(regrouping, colonization-extinction, or migration)

Heuristics

Termination

Historical

Performance

as a factor(s)  

Cascade Management – Optimization with Genetic Algorithm

Data Analytics Application – Cascade Management

Fitness 
(evaluation of objective functions)

Fitness 
(evaluation of objective functions)

Fitness 
(evaluation of objective functions)

https://en.wikipedia.org/wiki/Stochastics
https://en.wikipedia.org/wiki/Crossover_(genetic_algorithm)
https://en.wikipedia.org/wiki/Algorithm
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Parent Cascading

Parent Cascading

Child Cascading

Crossover/Mutation with tuning parameters 

x 322

Generation 1

Generation 2

mutation probability 0.5

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

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

Simulation Run – 10 populations x 322 Generations

Data Analytics Application – Cascade Management
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$140 $139 $135 $134 $135 $135 $135 $135

$196 $195 $201 $200 $198 $198 $198 $196

$337 $334 $336 $335 $333 $333 $333 $331

$

$100

$200

$300

$400

H1 H2 C1 C2 C3 C4 C5 C6

Ship Cost Voyage Cost Ship+Voyage

12,461T12,608T

10,076T10,063T 9,951T 9,970T 9,964T 9,916T
597T

643T

1,019T

764T

465T 449T 454T
415T

T

275T

550T

825T

1,100T

T

3,250T

6,500T

9,750T

13,000T

16,250T

H1 H2 C1 C2 C3 C4 C5 C6

Allocation Fluctuation

29d
32d

27d 28d
26d 25d 24d

22d

d

8d

16d

24d

32d

40d

H1 H2 C1 C2 C3 C4 C5 C6

Idling

Simulation Run – Evaluation of Optimisation Outcome

Data Analytics Application – Cascade Management
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