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Are there Industry Standards worth 

consideration ?



TOS and Automation –

Are there Industry Standards worth consideration ?

Who is TMEIC?

How productive would we be in the 

container business today without 

Standardization?

Jim Gabbard, 

Manager Automated Crane Systems 

TMEIC Corp

Industrial Corporation

TMEIC is a global drive and automation systems supplier with manufacturing, engineering, 

sales, and service facilities around the World.



1956 – The Ideal X made it’s first voyage from Newark NJ to Houston

Early days – For centuries, freight was handled manually 

1961 – ISO set global standards for container sizes at 10’/20’/30’/40’



We find ourselves, once again, at the threshold of a new 

vision in terminal production, safety and cost savings



Pick up any Trade/Industry magazine and we see that 

Automation is here to stay





PEMA has taken a great new technology, and worked to 

provide a non-vendor specific standard to help Terminals 

enjoy the maximum benefit and minimize cost

Our friends at PEMA have worked to introduce some 

basic standards to simplify the complex task of

A
U

T
O

M
A

T I
O

N



Today, I want to discuss the task of interfacing the TOS 

with the CHE and how TMEIC has utilized a proven 

technology to provide On-Time on Budget RESULTS



PEMA reminds us that there are three primary ways to 

interface the TOS (Communication Architectures)

First is through direct connection between TOS - CHE



Second is through a CHE fleet server

A different arrangement with clearer communication, 

but still relies on a software (middleware) for the TOS to 

direct the CHE in yard 



The third allows the TOS to communicate 

and direct CHE through a data-base server.

This method has been utilized successfully  

over several automation projects and has 

allowed TMEIC to provide our customers 

with successful start-up communication 

between TOS - CHE the first time it is tried. 



So…

How does TMEIC do this?

Crane Automation Systems

TOS Interface Overview



Back in the early days…

TOS Development Team

Crane Automation 

Development Team
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TOS Development Team

Crane Automation 

Development Team

TASK:  “Go pickup container ABC”

Code: “//Go_pickup\\bigyellowbox**%abc”

“OK… let us work on that.”

“We will write special code into our 

system to accept your code”

“//Go_pickup\\bigyellowbox**%abc”

Back in the early days…
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TOS Development Team

Crane Automation 

Development Team

TASK:  “We need to change something a little bit…”

Code: “//Go_pickup\\bigBLUEbox**%abc”

“OK… let us work on that.”

“We will rewrite our special

code into our system”

“//Go_pickup\\bigBLUbox**%abc”

Back in the early days…
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TOS Development Team

Crane Automation 

Development Team

Both 
Teams 

Must Play

Both 
Teams 

Must Play

Back in the early days…

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNn6q4Tc5MYCFcocPgodpE4A0g&url=http://keenetrial.com/blog/2011/04/13/no-one-makes-a-deal-on-a-handshake-these-days/&ei=oUuqVZmmJsq5-AGknYGQDQ&bvm=bv.98197061,d.cWw&psig=AFQjCNEvqE-xhEYwJCthai7q0LnHMAfafg&ust=1437310104872492
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNn6q4Tc5MYCFcocPgodpE4A0g&url=http://keenetrial.com/blog/2011/04/13/no-one-makes-a-deal-on-a-handshake-these-days/&ei=oUuqVZmmJsq5-AGknYGQDQ&bvm=bv.98197061,d.cWw&psig=AFQjCNEvqE-xhEYwJCthai7q0LnHMAfafg&ust=1437310104872492
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCJX-qobT5MYCFQl0PgoddJAAXg&url=http://www.greatsampleresume.com/Computer-Programmer-Career/Computer-Programmer-Job-Search-Help.html&ei=NUKqVdWPNono-QH0oILwBQ&bvm=bv.98197061,d.cWw&psig=AFQjCNFlKsbb4XLQoUh_Pa3uK1GGWh7nVg&ust=1437307667695846
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCJX-qobT5MYCFQl0PgoddJAAXg&url=http://www.greatsampleresume.com/Computer-Programmer-Career/Computer-Programmer-Job-Search-Help.html&ei=NUKqVdWPNono-QH0oILwBQ&bvm=bv.98197061,d.cWw&psig=AFQjCNFlKsbb4XLQoUh_Pa3uK1GGWh7nVg&ust=1437307667695846
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOT4jfDS5MYCFccVPgodZ4sCUg&url=http://cte.unt.edu/content/files/career-CDs/AAVTC_IT_career-3rd/computerprogrammer.htm&ei=B0KqVaTZEMer-AHnloqQBQ&bvm=bv.98197061,d.cWw&psig=AFQjCNFlKsbb4XLQoUh_Pa3uK1GGWh7nVg&ust=1437307667695846
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOT4jfDS5MYCFccVPgodZ4sCUg&url=http://cte.unt.edu/content/files/career-CDs/AAVTC_IT_career-3rd/computerprogrammer.htm&ei=B0KqVaTZEMer-AHnloqQBQ&bvm=bv.98197061,d.cWw&psig=AFQjCNFlKsbb4XLQoUh_Pa3uK1GGWh7nVg&ust=1437307667695846


• Simple

• Easy to adapt to any TOS system

• Expected to work the very first time you 

turn it on.

• Easy to use at the terminal engineering 

talent level.

• Easy to trouble shoot and manage after 

start up.

• Scalable

• NO ‘BLACK BOXES’ 

What should we expect from a good TOS 

Interface?



TOS Development Team

Crane Automation 

Development Team

Yard

Mangement

Database
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Yard

Mangement

Database

TOS Development Team

Crane Automation 

Development Team
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Sending Instructions 

for Box Moves

Scanning for report 

of executed moves

Retrieving

Instructions

Sending report of 

executed moves
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How does this work in 

Terminal Automation ?



TOS

TOS
Responsible for the tracking/inventory of all containers

• TMEIC can work 

with any TOS

• Proven method 

of interface data 

transfer

• Works the first 

time… every 

time.

Responsible for tracking position of CHE

Generates work orders that the CHE performs.



DATABASE

Both systems have Read permission for all tables. 

Both systems have a group of tables that they alone can write data to. 

The database can reside on any SQL Server

Accessible by the TOS and CHE automation systems



This crane computer is called the CraneDirector™. 

CraneDirector and Crane’s PLC communicate via Ethernet

It communicates between the crane and the database

The CraneDirector™ monitors and reports the status of the crane

CraneDirector™ updates the appropriate tables in the database.

The 

Crane

CraneDirector

PLC

DATABASE



The 

Crane

The TOS Interface

TOS

ZONE TABLE

TRANSPORT 

ORDERS TABLE

COMMAND 

QUEUE TABLE

STATUS TABLE

DATABASE



The 

Crane

The TOS Interface

TOS

ZONE TABLE

TRANSPORT 

ORDERS TABLE

COMMAND 

QUEUE TABLE

STATUS TABLE

DATABASE

TOS 

generates 

instruction 

to be 

executed
1



The 

Crane

The TOS Interface

TOS

ZONE TABLE

TRANSPORT 

ORDERS TABLE

COMMAND 

QUEUE TABLE

STATUS TABLE

DATABASE

TOS 

generates 

instruction 

to be 

executed

TOS writes 

instruction 

to table

2

Instruction 

via ODBC



The 

Crane

The TOS Interface

TOS

ZONE TABLE

TRANSPORT 

ORDERS TABLE

COMMAND 

QUEUE TABLE

STATUS TABLE

DATABASETOS writes 

instruction 

to table

3

CraneDirector 

reads 

TRANSPORT 

ORDERS Table to 

detect new 

instructions

Instruction 

via ODBC

So… What is 

ODBC?

Instruction 

via ODBC



ODBC

Open Data Base Connectivity

• Microsoft Communication Protocol

• Developed in the early 90’s

• Easy to use and adapt

• Allows data base platforms to 

communicate and share information easily



The 

Crane

The TOS Interface

TOS

ZONE TABLE

TRANSPORT 

ORDERS TABLE

COMMAND 

QUEUE TABLE

STATUS TABLE

DATABASE

CraneDirector 

reads 

TRANSPORT 

ORDERS Table to 

detect new 

instructions

CraneDirector uses table to 

verify zones and obtain 

gantry and trolley positions4



The 

Crane

The TOS Interface

TOS

ZONE TABLE

TRANSPORT 

ORDERS TABLE

COMMAND 

QUEUE TABLE

STATUS TABLE

DATABASE

5

CraneDirector 

writes 

instructions to 

the COMMAND 

QUEUE Table



The 

Crane

The TOS Interface

TOS

ZONE TABLE

TRANSPORT 

ORDERS TABLE

COMMAND 

QUEUE TABLE

STATUS TABLE

DATABASE

PLC

6

CraneDirector sends 

data to PLC for 

execution

7

CHE moves the 

container as per 

instruction



The 

Crane

The TOS Interface

TOS

ZONE TABLE

TRANSPORT 

ORDERS TABLE

COMMAND 

QUEUE TABLE

STATUS TABLE

DATABASE

PLC
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CraneDirector sets 

instruction status 

to COMPLETE in 

Table



The 

Crane

The TOS Interface

TOS

ZONE TABLE

TRANSPORT 

ORDERS TABLE

COMMAND 

QUEUE TABLE

STATUS TABLE

DATABASE

PLC

TOS detects 

instructions status is 

completed

9



The 

Crane

The TOS Interface

TOS

ZONE TABLE

TRANSPORT 

ORDERS TABLE

COMMAND 

QUEUE TABLE

STATUS TABLE

DATABASE

PLC

10

TOS confirms 

instruction is 

completed and sets 

instructions’ status to 

complete



The 

Crane

The TOS Interface

TOS

ZONE TABLE

TRANSPORT 

ORDERS TABLE

COMMAND 

QUEUE TABLE

STATUS TABLE

DATABASE

TOS 

generates 

instruction 

to be 

executed
1



The 

Crane

The TOS Interface

TOS

ZONE TABLE

TRANSPORT 

ORDERS TABLE

COMMAND 

QUEUE TABLE

STATUS TABLE

DATABASE



“TMEIC saved Navis hours of 

start-up commissioning time by insisting 

on doing the TOS Interface their way.”

In 2007…

Eric Klein 

Navis Project Manager

APMT Virginia 2007

20,000



At this exciting time in our industry, 

Terminals rely on the efficiency of a TOS 

Interface to provide consistent results and 

allow the TOS to do what it does. 

Effectively track container inventory, 

locations and CHE allowing the terminal 

operators to do what they do best.

Manage their Operations in the safest and 

most cost effective means possible



There have been a lot of major changes in the way 

we do business.  Standardization will allow us to 

work effectively and utilize the best that technology 

has to offer. 

Since the earliest days of containerization…



Since 2007…

Multiple Successful Terminal    

Automation Projects

On Time… & On Budget



Around the world, we continue to provide 

Automated Terminal Projects

ON TIME & ON BUDGET
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Delivering Customer Success,

Every Project, 

Every Time . . .


