Introduction

GCS is a software layer that is designed to operate as middleware between the various
subsystems and a (terminal) host system.
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Every subsystem has a specific task, like capturing OCR, handling Card Access Control,
reading RFID tags, handling 1/O signals etc. In the end the Host System, normally a TOS
(Terminal Operating System ) controls the flow of the area in which the subsystems operate.
The Host System does not control the subsystems directly (its core function is to control the
logistic operation), but it uses GCS to get input from and/or send output to the subsystems
using a single channel to GCS only. The advantage is that the Host System does not have to
deal with all the various interface technologies.

GCS Architecture

GCSis developed as a modular application suite, with the following architecture:

F——— Windows Services on GCS servef — — — — — — r— — Web applications, hosted on GCS server — — — —

Message Handler Interface modules GCS Client Pedestal Client

Database (MS SQL Server)

A brief description of these building blocks:

e All datais stored in a database, like messages, settings, authorization, statistics etc.

e The Message Handler is controlling all input and output from/to subsystems and Host
System.

e The Interface modules are performing the dedicated tasks with subsystems and Host
System.

e The GCS Client is the general user interface for controlling and managing GCS, it
provides Exception handling, Manual interventions, OCR images etc.

o The Pedestal Client is the user interface for specific area’s, like a Truck Gate display.



This architecture gives us the flexibility to realize any configuration with the existing building
blocks, just by selecting the required modules.

GCS Messaging

The Message Handler is a very important part of the GCS system. It will collect and distribute
ALL data according to the flow. It also generates exceptions when something needs to be
reported to the operator (who is using the GCS Client).

This diagram shows an example of the messaging between subsystems, GCS and the Host
System:
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In this case the discharge list is distributed to the OCR engines, where it is used as reference
list to be able to improve the confidence level of recognition. GCS will control the active
discharge lists and handles the distribution to the correct OCR engines.

When OCR captures the data (and images) when the container is being discharged, GCS will
receive an event. It stores the OCR data and reference to the images (for viewing and
correction) and it forwards parts of the data to the Host System. The Host System verifies the
data and responds with a match confirmation.

After the container is physically dropped underneath the Crane, the PLC interface is sending a
Crane Drop event to GCS with for example alane indicator. Also the RTLS (Real Time Location
System, based on RFID and DGPS technology) subsystem sends a virtual slot id that was
created for that container. This virtual slot is later used to match Shuttle pickup of the
container. GCS sends a discharge confirmation to the Host System.

The actual message flow is fully visible in the GCS Client, which is very useful during testing
and implementation and later on for tracing problems.



GCS Interface Modules and Clients

For every specific task a dedicated module is designed. Many interface modules are already
standard applications, which can be selected for a project. In some cases new modules will be
designed or existing ones will be modified to meet the requirements for the project.

Underneath a (partial) list of available interface modules, some are referred with a global name,
where it is the same module but for a different supplier:

Module Description Subsystem
GCS General Windows application, to view the Internal
status of GCS processes on GCS
Server(s)

and also a set of watchdogs that
monitor various GCS related
subsystems based on IP
connections, application heartbeats,
service processes

GCS Message Handler Windows service, handles ALL Internal
messaging between subsystems,
contains basically the entire flow

GCS Cleanup Windows service, cleanup functions | Internal
for GCS database

GCS ABB Interface Windows service, interface with ABB
Automatic Stacking Cranes
subsystem
GCS TOS Interface Windows service, interface with a CyberLogitec (ATHOS )
TOS Cosmos (CTCS)
Navis (Express)
Modality
BT Frontline
(CTROMS)
Various in house
systems
GCS Card Access Interface Windows service, interface with Secure Logistics
Card Access Control system (CargoCard)

Fabricom (Alfapass)
Enyca (GISA)

GCS OCR Interface Windows service, interface with Hi Tech Solutions
HiTech Solutions OCR system for
Truck, Rail and Crane

GCS Remote I/O Windows service, interface with PLC ' OPC Server
1/0’s for barriers, loop detections,
traffic lights etc.

GCS DataDisplay interface Windows service, interface with DataDisplay
data displays and billboards




GCS RFID interface

GCS RTLS interface

GCS WebClient

GCS Pedestal Client

Windows service, interface with Identec
RFID readers, markers and tags

Windows service, interface with Identec/Sattel
Sattel RTLS system for RFID and
DGPS positioning

Web application, the GUI for Internal
controlling and managing GCS,
including a simulator

Web application, user interface for Internal
pedestal applications

The next section will give some more in depth information for some of the modules.



GCS WebClient

Where 90% of GCS is running invisible as Windows services on the GCS server(s), there is also
a very flexible visible part of the system, known as GCS WebClient.

On the GCS Server a web application is hosted, which can be accessed from a web browser,
such as Internet Explorer. It gives full control to GCS, with a lot of functions.

You can simply type the GCS servers hosthname and GCS WebClient will show alogon screen,
where you are invited to enter your personal ID.
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After valid logon, the system will show a menu bar and the Exceptions panel:
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The Menu

GCS Menu It is very easy to navigate through the menu’s. The menu is
always shown and available.
Exceptions -

_ _ You can open and collapse the main menu options. All GCS
Exceptions List functions can be individually authorized per user.
Intervention

OCR Events -
Crane OCR
Gate OCR
Containers -

Container List

Vessel Container List

Equipment ~
Statistics -
Exceptions

Exceptions will be shown automatically
Auto refresh (off) - Last Update: 12:32:02 when they are initiated. The delay time can
easily be set with the slider

04— #
1 50
STS DATETIME TYPE Exceptions are divided in to different
——— severities, like INF (information only),
ERR 13.04.201018:47:48 RFID WRN (XVarniggs) and ERR (Errors) t
also shows date time information an
WRN 13.04.2010 13:25:10 ATHOS which module has raised the exception.

INF -~ 13.04.2010 05:41:35 HBCHECK
ERR 13.04.201005:21:35 HBCHECK

There is also a message ID and a clear

description.
MESSAGEID MESSAGE
003.001 RFID Tag detected at marker, not associated with CHE: 400526199 Loop:0 400526199
007.002 ShC is not allowed to pickup: SH02 SENU5S059838
012.002 Application is running: GCSTESTATHOS Athos interface ATHOS
012.001 Application has timed out: GCS1 ATHOS Athos interface ATHOS

On detailed level GCS also the possible solution for this exception.



OCR

The WebClient also has an perfect overview of OCR events, (Crane, Gate and Rail):
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You can filter events in various ways (date/time, crane, container etc). And you can also view
images and video.

Example Crane OCR details:

|Crane OCR List
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Status ERR
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Just select any image or video and view crystal clear pictures.



Edit Crane OCR | Click on the Edit button and a popup window will
appear where you can correct OCR data when
MoveType L =l necessary!
_ During editing you can still view different images to
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2
3
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Save

Close

Example Gate OCR list:
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The list also show result statistics for the selection at the bottom of the screen:




Example Gate OCR details:
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Video top position:

OKN v toratme

| Ewent © 3108 Lic Plate(s)
| lLane | Evert P 1

| Dae i Time 14092090 112753 Contames(s)

Status EXt

100%

Q01 100%

LEFT FGHT

OO

Alternate quick overview of recent license plate events:

Gate Lvents

Lane32
5%

Lane33

85%

Auto refresh (0Ff) - Last Update 21:32 18

@w=l

| ©2010 1T Parnar BV

GOTTIA

S R &
0 o
x
P-muu Lic. Plate Details
14052010 15:43 0% 1024DCL ns
__.-91;?1?‘:;-‘3 P 14.09 2010 194246 INTFKR nte
irs 14092010 152127 TT5S00H ns
14.09.2010 19:00.21 MBICGR ne
4092010 19°0529 9483CGR ne
|0ste | Tima Lic. Patw Details
02010115544 S483CGR nk
";;z"fﬁ"g o 14.08.2010 10:50.08 1386G8G %
o 14.09.2010 10:48 48 391 20T s
14.09.2010 104829 50955RM nt
14,09.2010 10:383¢ I17FKR i
[Date ) Time Lic. Plate Details
14.08.2010 19:30.48 c487CeP nk
"_;;:zcg"m - 14,09.2010 1809 42 G485CGR nk
ot 34092010 17:1908 S483CGR ne
14.09201007.1829 . nt
12.09.2010 191203 075500C ne
[Date | Time Lic. Plate Oetabs
14.092010 12:59.67 B4BICOR nfo
"'9’2‘:‘?‘6)"‘_‘9.07 14.09.2010 12:1644 S¢8ICGR P
pri 14.09.2010 122327 PLRICGR nlo
13082010 1% 1512 CAL265B0 nle
13.08.2010 153522 4050FFS nfy




Messages

You can monitor the messages between the subsystems and check the flow:
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You can easily filter the list:
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Fitter mezzages
Message module |RFID ;|
Message ID AllID's |
Filter MSG's 'SHO1 SHO2 |
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[¥ Toggle Status Filter |

You can view the details for every individual message:
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And every message can be simulated during testing and implementation:

Type =
Module | PEDESTAL =l
Message ID | sHOWIO

Message info |

Refr (I

Number g Generse
Message Header 7 s =

Module PEDESTAL Direction 0

Message ID SHOW Refnr Save

Panel to show | | PANEL
Pedestal [ | PEDESTAL
1. Data element | | DATA

Just select a message, click on button generate and fill in the data.

Statistics

GCS can provide statistic information on various data stream, like specific subsystem, or
messages and also OCR:
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Itis up to 5 levels deep and you can save favourite selections per user.



Remote 10

Control 10 (barriers, loops, sighage) from GCS

This screen shows all I/O for 1 truck lane, where the user can control the cross/arrow signs and

barriers using ON/OFF hyperlinks.
Access Cards

Monitor access card information:
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Pedestal client

For Gate operations often pedestals with various devices are used, including touch panels.
GCS provides a Pedestal Client, fully controlled from GCS, which enables truck drivers to enter
information during the Gate process.

Example initial screen, where the driver is asked to use his access card.
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Example input screen, type in reference.
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This application will be formatted according the customer’s flow.



GCS Systems

To run GCS we have 3 possible configurations (variations are possible too, depending on
customer’s requirements).

Basic configuration Narmal corfiguration High avatabiky configurstion

GCS Server ‘ GCS Server I GCS Server 1 ' GCS Server 2 I
{VVSQL Server ) "
Z 2 Storage Server SQL Server Storage Server ‘ SQL Server
{ Images foider ) 1
SQL Server I

| Chuster

e Basic configuration

A single server, including SQL Server and enough disk space to host images and video
data. All GCS modules will be installed on this server.

¢ Normal configuration

Like basic, only divided on 3 different servers. GCS modules running on the GCS
Server, data stored on a SQL Server (maybe already available sharing multiple
databases). Images/video files stored on a separate data server.

e High availability configuration

Like normal, with 2 GCS Servers with all modules installed, load balancing is possible,
or just hot standby. Upgrades better manageable.
Also cluster for SQL to ensure high availability

All servers can be virtualized. We strongly advise to use high availability and recovery
solutions to reduce downtime.

Also remote access to all servers (and devices in the field) is required for efficient support and
implementation, such as VPN in combination with remote tools, like RDP, VNC, Teamviewer
etc.

It is also necessary to have time synchronization on all servers using a centralized time server,
including OCR engines, to be able to link events based on timestamps.

For installation and support purposes IT Partner needs its own windows user ID with (local)

administrator rights.

All applications are designed with Microsoft Visual Studio .Net for the Microsoft .Net framework
environment.



Recommendations

Software versions:

Windows Server: preferred: version 2003, 32 or 64 bit version (or newer)
MS SQL Server: preferred: version 2005 (or newer)

All English versions!

GCS Support

GCS is constantly monitored from our office. We have added a module called GCS Support that
can send status information to our office. Preventive daily checks are also done by our team to
ensure that everything is up and running.



