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DEMONSTRATION SOFTWARE LICENSE

Please read this agreement carefully before you start to install this demonstration software. If you do not
agree please stop the installation of the software.

Software developed by GIGA-TMS Inc is provided “AS IS” without warranty of any kind, either express or
implied, including, but not limited to, the implied warranties of fitness for a purpose, or the warranty of
non-infringement. Without limiting the forgoing GIGA-TMS Inc makes no warranty that:

* The software will meet your requirements.

* The software will be uninterrupted, timely, secure or error-free.

* The results that may be obtained from the use of the software will be effective, accurate or
reliable.

* The quality of the software will meet your expectations.

* Any errors in the software obtained from GIGA-TMS Inc will be corrected.

The software and its documentation made available for test or demo purpose.
* could include technical or other errors, GIGA-TMS Inc may make changes to the software or
documentation made available to shipped with the conjunction products.

* may be out of date, and GIGA-TMS Inc makes no responsibility to update such materials.

In no event shall GIGA-TMS Inc be liable to you or any third party for any special incidental, indirect or
consequential damages of any kind, or any damages whatsoever, including, without limitation, those
resulting from loss of use, data or profits, whether or not GIGA-TMS Inc has been advised of the
possibility of damage, and on any theory of liability, arising out of or in connection with the use of the
software.

The installation of the software is done at your own consideration and risk and with agreement that you

will be solely responsibility for any damage to your system or loss of data that results from such
activities.
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Introduction

UHF_Middleware helps you to save UHF tags’ information which read by TS100 to Database (DB).

System Requirements

UHF_Middleware is a Windows-based program, following is the requirements:

* 0OS: Windows XP or later version.

e NET Framework 4.0

Preparation

Before you start to use UHF_Middleware, you should set up TS100 with TS100 Utility as blow steps.
1. Open TS100 Utility (V1.1R2) program.

2. Plug in TS100 to your computer by USB.
3. Click [Connect] button to connect with TS100.
4. Select [General] tab and set up an Operating Mode.

5. Select [Hardware] tab / [Wi-Fi Settings] button to configure Wi-Fi settings in order to send
tags’ information to host via the internet.

6. Select [Output] tab:
6.1. Set up [Data Type] to make TS100 sends different information to Middleware.
6.1.1. Select “Decoded Data” in general case.

6.1.2. Select “Raw Data” only when you need to retrieve “Remove Tag Event” and
“EPC raw data”.

Data Type Raw Data ~| [+ Remove Tag Eventl

6.2. Set [TCP Server Address] that is the IP and port used for Middleware to listen.

Tip: When you click [Start] button in the UHF_Middleware, it shows which IPs & port
are listening. (as below)

IListen: [192.168.40.1:1001], [192.168.80.1:1001], [192.168.100.118:1001] I 6 Fort 1001 : Stop

6.3. Select [TCP Server (Wi-Fi)] to enable TS100 sends data to TCP Server.
7. Click [Update] button to save the modifications.
8. Close TS100 Utility.

Now, TS100 is ready to send tag’s information to TCP Server via Wi-Fi.
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Using UHF_Middleware

Open UHF_Middleware (V1.0.1.3) program.

E UHF_Middleware ¥1.0.1.3_B2020031900 - O X

Device D Tag State EPC EPC (Deactived) EPC (Reactived)

Configure DB parameters

1. Click [File] / [Settings] in the top left menu.

E UHF_Middleware V1.0.1.3_B20200315300

Settings

Exit

From De

2. It shows a window as below.
(1) Select [Save records to Database] in order to save data to DB.
(2) Fill up the [Target Database] form.
Then Click [Test Connection] button to make sure the settings are correct.

(3) Click [ <+ ] button to update Table Name. And select the target table in the list to store tag
data.

(4) Mapping Table Fields with Log Data:
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(4.1) Click empty fields under [Log Data] column. It shows a list in the field.

Table Field Log Data
D

DateTime

DevicelD DevicelD

DeviceSerialNumber

ot
|EPC v

E == nmati= g =t =

(4.2) Select a Log Data in the list to bind to the table field.

Note: Refer to Log Data Table for more information.

(5) Select [Save log to file] will save logs to local files.

(6) Select [Keep alive when closing Middleware] to make the middleware been running at the
background after click [X] button.

(7) Click [Save] button to save current settings to registry.

(8) Click [Close] button to close the setting window.

Start the service

1. Click [Start] button to start the process of receiving tag data.

2. you could view the received tag data and log:
(1) Enable [Auto Scroll] to see the latest record in the below grid.
(2) The tag data received from TS100 shows in the grid.
(2.1) For the records that don’t save to DB, the background color is white.
(2.2) For the records that have saved to DB, the background is highlight.
(2.3) For the records that have occur errors in processing, the background color is red.

(3) History log. If you select [Save log to File], the log will be saved in the same folder of
UHF_Middleware.

(4) Click [Stop] button to end the process of receiving tag data.
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Log Data Table

Name Type Description
DateTime datetime Time of data retrieved.
FromIPAddress string IP address and port of TS100.
DevicelD string device id of TS100.
DeviceSerialNumber  |string device serial number of TS100.
TagState byte Enable “Remove Tag Event” to retrieve tags removing state.
0: Present, 1: Disappeared
TID string TID of the tag.
EPC string EPC of the tag. (raw data)
* Retrieve the data when Data Type is “Raw Data” or Decoded
Data contains “EPC”
DeactivatedEPC string Deactivated EPC of the tag.
* Retrieve the data when TS100 in “Deactivated Mode”.
ReactivatedEPC string Reactivated EPC of the tag.
* Retrieve the data when TS100 in “Reactivated Mode”.
DecodedData string Decoded data of EPC.
* Retrieve the data when Data Type is “Decoded Data”.
TagSerialNumber string Serial number of UPC encoding.
* Retrieve the data when
1. Data Type is “Decoded Data”
2. Decoded Data contains “EAN/UPC” or “EAN/UPC +
EAS”
Ascii string EPC as ASCIL.
* Retrieve the data when
1. Data Type is “Decoded Data”
2. Decoded Data contains “ASCII (EPC)”

* The gray rows in the table means that data packets may not exist. It depends on the settings of TS100

and tags' data.

GIGA-TMS Inc.
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Appendix A Sample SQL Schema

Using below sample schema to create a table for testing.

CREATE TABLE [dbo].[TagsInfo](
[1D] [bigint] IDENTITY(1,7) NOT NULL,
[DateTime] [datetime] NULL,
[DevicelD] [varchar](10) NULL,
[DeviceSerialNumberjlvarchar](20) NULL,
[TagState] [tinyint] NULL,
[EPC] [varchar](50) NULL,
[DeactivatedEPC] [varchar](50) NULL,
[ReactivatedEPC] [varchar](50) NULL,
[TID] [varchar](50) NULL,
[DataSource] [varchar](21) NULL,
[DecodedData] [varchar](256) NULL,
[TagSerialNumber] [varchar](10) NULL,
CONSTRAINT [PK _Tagsinfo] PRIMARY KEY CLUSTERED
(
[ID] ASC
JWITH (PAD_INDEX = OFF STATISTICS NORECOMPUTE = OFF IGNORE_DUP_KEY = OFF
ALLOW ROW LOCKS = ON, ALLOW PAGE_LOCKS = ON) ON [PRIMARY]
) ON [PRIMARY]

In the UHF_Middleware, set data binding as below.
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Appendix B Install a database

Following below steps to install a database for testing.

Install SQL Server 2019 Express

1. Download SQL Server 2019 Express.
https://go.microsoft.com/fwlink/?linkid=866658

2. Execute the installer.

g
"

SCL2019-55E

-Expr

3. Select [Basic] option.

SQL Server 2019
Express Edition

Select an installation type:

Basic Download Media

Select Basic installation type to
install the SQL Server Database
Engine feature with default
configuration.

SQL Server transmits information about your installation expenienc s other usage and perform

nd to turn off the collection of

ct. To learn more about data processing and privacy coni
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4. Click [Accept] button.

SQL Server 2019

Express Edition

Microsoft SQL Server License Terms

MICROSOFT SOFTWARE LICENSE TERMS
MICROSOFT SQL SERVER 2019 EXPRESS

These license terms are an agreement between you and Microsoft Corporation (or one of its affiliates). They apply to the
software named above and any Microsoft services or software updates (except to the extent such services or updates are
accompanied by new or additional terms, in which case those different terms apply prospectively and de not alter your or
Microseft's rights relating to pre-updated software or services). IF YOU COMPLY WITH THESE LICENSE TERMS, YOU
HAVE THE RIGHTS BELOW. BY USING THE SOFTWARE, YOU ACCEPT THESE TERMS. IF YOU DO NOT ACCEPT THEM,
DO NOT USE THE SOFTWARE.

IMPORTANT NOTICE: AUTOMATIC UPDATES TO PREVIOUS VERSIONS OF SQL SERVER. If this software is installed
on servers or devices running any supported editions of SQL Server prior to SQL Server 2019 (or components of any of
them) this software will automatically update and replace certain files or features within those editions with files from this
software. This feature cannot be switched off. Removal of these files may cause errors in the software and the original
files may not be recoverable. By installing this software on a server or device that is running such editions you consent to

these updates in all such editions and copies of S0L Server {including components of any of them) running on that server
or device.

115 INSTALLATION AND USE RIGHTS. You may install and use any number of copies of the software on any
device including third party shared devices.

By clicking the "Accept” button, | acknowledge that | accept the License Terms and

5. Click [Install] button.

GIGA-TMS Inc.

SQL Server 2019
Express Edition

Specify SQL Server install location

MINIMUM FREE 5P/
6578 MB
DOWNLOAD SIZ]
266 MB
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6. Wait for installing.

SQL Server 2019
Express Edition

Downloading install package...

Acquiring rules engine... 1.137 MB / 10.495 ME 4.980 Mbps

SOL Server 2018 is also available for Linux

To obtain the 5QL Server 2019 Linux images, including Containers, please see here (

7. Click [Close] button.

SQL Server 2019
Express Edition

Installation has completed successfully!

INSTANCE NAME CONNECTION STRING

SQLEXPRESS Server=localhost\SQLEXPRESS; Database=master; Trusted_Connection=Trug __

50L ADMINISTRATORS 50L SERVER INSTALL LOG FOLDER

DESKTOP-AIKOTEE\test C:\Program Files\Microsoft SQL Server\150\Setup Bootstrap\Logh2020033

FEATURES INSTALLED INSTALLATION MEDIA FOLDER
SQLENGINE CASQL2019\Express_ENU

VERSION INSTALLATION RESOURCES FOLDER

15.0.2000.5, RTM CAProgram Files\Microsoft SQL Server\130\SSEN\Resources

& Connect Now Install S5MS
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Install SQL Server Management Studio (SSMS)

1. Download SQL Server Management Studio (SSMS)
https://aka.ms/ssmsfullsetup

2. Execute the installer. Click [Install] button.

""E RELEASE 18.4
L

2.2 Microsoft SQL Server Management Studio

Welcome. Click "Install" to begin.

Location:

C:\Program Files (x36)\Microsoft QL Server Management Studic 13 Cha nge

By clicking the "Install” button, | acknowledge that | accept the License Terms and

Privacy Statement.

SQL Server Management Studio transmits information about your installation experience, as well as other
usage and performance data, to Microsoft to help improve the product. To learn more about data processing
and privacy controls, and to turn off the collection of this information after installation, see the
documentation.

Install Close

3. Wait for installing.

GIGA-TMS Inc. Document Version: v1.0R7 Date:2020/03/25

12


https://aka.ms/ssmsfullsetup

RELEASE 18.4

.28 Microsoft SQL Server Management Studio

Package Progress

Microsoft Help Viewer 2.3

Overall Progress

4. Click [Restart] button to restart your PC.

""E RELEASE 18.4

2.22 Microsoft SQL Server Management Studio

Restart required in order to complete setup.

All specified components have been installed successfully.

The computer needs to be restarted before setup can continue.

Restart ‘
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5. Execute SSMS.

Maps

Life at a glance
March of Empires: War of Lords
Mew

Messaging

Microsoft Edge
Calendar

Microsoft Solitaire Collection

Microsoft SOL Senver 2019

Mew e
Microsoft SQL Server Toels 18~
New Microscft Edge

| Microsoft SQL Server Management Studic 18
——
Microsoft SOL Server Manageme... Skype

SQL Server Profler 18
Mew

6. Click [Connect] button.

Configure the Database

1. Change authentication mode with SSMS.

Mews

1.1 Right click on [Object Explorer] / Database Node. Click [Properties] on pop-up menu.

GIGA-TMS Inc.
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|.’5; Microsoft SOL Server Management Studic
File  Edit View Project Tools Window  Helg
I | #-ha-% wd | &2 New Query |

| | Execute

Object Explorer
Connect = * x*

DESK S
= a Connect...

Disconnect

Register...

MNew Cuery

Activity Monitor

HEBHEEHBBE

Start
Stop
Pause
Resurme

Restart

Policies

Facets

Start PowerShell
Azure Data Studio

Reports

Refresh

Properties

1.2. Select [Security] page and select [SQL Server and Windows Authentication mode]

B serverP roperties - DESKTOP-AIKOTEE\SCLEXPRESS

Select a page
& General
& Memory

e onnectons

& Database Settings

IT Scipt ~ @ Help

Server authentication

() Windows Authertication mode

& Advanced I (® SQL Server and Windows Authertication mode

& Pemissions

Login auditing

() None

1.3. Click [OK] button.

2. Enable sa login

GIGA-TMS Inc.
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2.1. Expand [Object Explorer] / [Security] / [Logins], right click [sa], and click [Properties]
on pop-up menu.
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‘_5; Microsoft SQL Server Management Studio
File Edit View Project Tools Window

-0 |8 P| B Newe

| Exi
Object Explorer * X
Connect~ ¥ ¥ TG
- i R ()| FXPRESS (SQL

Databaces
= Security
=| Logins

+N¥ BUILTIN\Users
v SRR -t
s NT AUTHORITY\SYSTEM
sa NT Service\MSSQLSSQLEXP
sa NT SERVICE\SQLTELEMETRY

& NT SERVICE\SQLWriter

M VICE\Winmgmt
® - New Login...

& Crede Script Login as »
= A Policies »
* Serve
* Server OH Facets
& Replicatic Start PowerShell
+ PolyBase
+ Managen ‘Reports x)
# [F] XEvent Ps RoRaEs
Delete
Refresh

2.2. Set Password for the account sa in [General] page.

B Login Properties - sa -

Select a page ﬂScriptveHelp
| & General |
Server Foles

& ser Mapping Login name: |SEI |
& Status

Confirm password: [y

| Password: |uuu |

] Specify old passwond

2.3. Set Login to [Enable] in [Status] page.
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B Login Properties -

Selecta page
& General
& Server Roles

zer Wanning
# Status

2.4. Click [OK] button.

=d

IT Scipt ~ @ Help

Settings

Permission to connect to database engine:

(®) Grant
(O Deny

Login:

(®) Enabled

() Disabled

3. Allow 1433 port through the firewall.

GIGA-TMS Inc.

3.1. Execute [WF.msc]. Click [New Rule] in [Inbound Rules] page.

@ Windows Firewall with Advanced Security

File  Action View Help

= 5= HE

2‘5_.. Connection Security Rules
B Monitoring

Nindiow ewall with Advance

Mame

@ AllJoyn Router (TCP-In)

& AlJoyn Router (UDP-In)

& Allloyn Router (UDP-In)

& Lpp Installer

U Autodesk SketchBook
BranchCache Content Ret...
BranchCache Hosted Cac...

Group

Allloyn Router
Allloyn Router
Allloyn Router
App Installer
Autodesk Sketch...
BranchCache - C...
BranchCache - H...

>

Inbound Rules

~

W

Actions

Inbound Rules

la

Mew Rule...

3.2. Select [Port] option. Then click [Next] button.

ﬂ‘ Mew Inbound Rule Wizard

Rule Type
Select the type of firewall rule to create.

Steps:

Rule Type
Pratocol and Ports
Action

Profile

4« & & & &

Name

What type of rule would you like to create?

) Program

Rule that controls connections for a program.

@ Port

Rule that controls connections for a TCP or UDP port.

) Predefined:
AllJoyn Router

Rule that controls connections for a Windows experience.

() Custom
Customn rule.

N
N
N

B

Filter by Profile
Filter by State
Filter by Group
Wiew

Refresh

3.3. Select [Specific local ports] and enter 1433. Then click [Next] button.

Document Version: v1.0R7
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Steps:

@ FRule Type Does this rule apply to TCP or UDP?
@ Protocol and Ports @® ICP

@ Action ) UDP

@ Profile

@ Name

Does this rule apply to all local ports or specific local ports?

) All local ports

® Specific local ports: 1433

Example: 80, 443, 5000-5010

3.4. Click [Next] button.

Steps:
@ Rule Type Whiat action should be taken when a connection matches the specified condttions?

@ Protocol and Ports
(@ Allow the connection

) GETE This includes connections that are protected with |Psec as well as those are not.
& Profile

N () Allow the connection if it is secure
@ Name

This includes only connections that have been authenticated by using IPsec. Connections
will be secured using the settings in |Psec properties and rules in the Connection Security
Rule node.

() Block the connection

3.5. Click [Next] button.

Steps:
@ Rule Type When does this rule apply?
@ Protocol and Ports
@ Action Domain
& Profile Applies when a computer is connected to its corporate domain.
@ Name Private
Applies when a computer is connected to a private network location, such as a home
or work place.
Public

Applies when a computer is connected to a public network location.

3.6. Enter the rule name. Then click [Finish] button.

Steps:
@ Rule Type
@ Protocol and Ports

@ Action
@ Profils LT

|SQL Server Port
@ MName

Description {optional):

4. Enable SQL Server TCP/IP connection.

GIGA-TMS Inc. Document Version: v1.0R7 Date:2020/03/25
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4.1. Open [Computer Management].
4.2. Select [Services and Applications] / [SQL Server Configuration Manager] /
[SQL Server Network Configuration] / [Protocols for SQLEXPRESS]

A Computer Management
File Action View Help
Lol ARa] s (AENENET 7o

A I.?umputer Managerment (Local) Protocol Mame Status
E{ zf::;”ETauls % Shared Memory  Enabled
= ) o ¥ Mamed Pipes Disabled

v O Semces.and Applications = TCP/IP Disabled

L Services
&5 WM Control

v % S0L Server Configuration Manager
B SOL Server Services
E_ S0L Server Metwork Configuration (32hit)
.. 5CL Mative Client 11.0 Configuration (32bit)
w E_ 50L Server Metwork Configuration
&= Protocols for SQLEXPRESS
.. 50L Mative Client 11.0 Configuration

4.3. Double click [TCP/IP] item. Set [Enabled] item to [Yes] in [Protocol] page.
TCP/IP Properties 7 x

Protocal [P Addresses

H General
Enabled Yes -
Keep Alive 30000 o
Listen All Yes

4.4. In [IP Addresses] page:
4.4.1. Enter 1433 at [TCP Port]
4.4.2. Set [Enabled] to [Yes]
4.4.3. Clear [TCP Dynamic Ports] value

4.4. Then click [OK] button.

4.5. Select [SQL Server Services] item.
Right click [SQL Server (SQLEXPRESS)] and click [Restart] to apply new settings.
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;&" Computer Management
File Action View Help

r ol ANl ealHENEY ? in: | KCROROK

;%-' (;omputer Management (Locall| Name State Start Mode Log On As Prc
Ei ?’“e"” Tools 0L Server (SOLEXPRESS) _ NT Service\MS50LS... 2
=
= St°'?9e 4 Aoslicat i SOL Server Agent (SOLEXPRESS) : er (Boot, Syste..  NTAUTHORTANE.. 0

v By SEIVICES NG APPICANIONS || 5L Server Browser Stop er (Boot, Syste..  NTAUTHORTYALO.. 0

4, Services Pause
&5 WMI Control
w @ S0L Server Configuratic Resume
E SOL Server Services Restart
_E_ SOL Server Network .
= i A Properties
£ 50l Native Client 11
_E_ S0L Server Metwork Help
& 5QL Native Client 11
4.6. Double click [SQL Server Browser].
;é'" Computer Management
Eile Action ¥iew Help
o | nEE EBHE®OO@
;é'.' Computer Management (Local) Mame State Start Mode
Ei ?’“e"” Tools [ZRSOL Server (SOLEXPRESS) Running Automatic
=
Ca Storage [ SOL Server Agent (SQLEXPRESS)  Stopped Other (Boot, Syste..

GIGA-TMS Inc.

v f';j Services and Applications
(% Services
&5 WMI Control
v @ S0L Server Configuration Manager
B 5L Server Services
_E_ 30L Server Metwork Configuratior
S0L Mative Client 11.0 Cenfigurat

_E_ 5QL Server Metwork Configuratior
. S0L Native Client 11.0 Configurat

SOL Server Browser

Stopped

Automatic

4.7. In [Service] page, change [Start Mode] to [Automatic]. Then click [OK] button.
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jALcunncees o . P . AT o -
SCOL Server Browser Properties 7 Xk
) il
Log On  Service  Advanced
B General
Einary Path “ChProgram Files [xB&]\Microsoft 5
Error Control 1
Exit Code 1077
Host Mame DESKTOP-AIKOTEE
Mame SOL Server Browser
Process ID 0
SOL Service Type
de Disabled =
Disabled
Manual
Start Mode
The start mode of this service,
| K | | Cancel | | Apply | | Help

4.8. Right click [SQL Server Browser] item and click [Start].

Mame State Start Mode

Eg SOL Server (SOLEXPRESS) Running Automatic
a1 S0OL Server Agent (SQLEXPRESS)

QL Server Browser

Stopped

Automatic
Start

Stop
Pausze
Resume

Restart
Froperties

Help
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Appendix C Q&A
Q1. How to clear the tag data records and log message showing in the UI?
Al.

1. Right-click the list, in the drop-down menu, click to select [Clear]. (If there is any unsaved
record, then they cannot be clear.)

2. Double-click the Log text box to clear log message.

3. The log message will also be automatically clear if the record count reach to 2000.

Q2. How to re-save the record to DB?

A2. Select one or more than one records, right-click the list view, in the drop-down menu, click [Resend].

Time From Device ID EPC EPC (Deactived) EPC (Reactived) TID Decoded Type Decoded String  Saved
2019/05/24 17:30:47  192.168.100.58:23163 FF AAAA1234560000000000... E28011002000575A240601 AA TagData v
2019/05/24 17:30:47  192.168.100.58:23163 FF AAAA1234560000000000... E28011002000575A240601 AA TagData v

2019/05/24 17:30:47  192.168.100.58:47264 FF 000070000000000000000... E280110020003B1393EB0LSB TagData v

2019/05/24 17:30:49  192.168.100.58:47264 FF 00007D000000000000000... E28011002000568E23D101 AA TagData v
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Update History

25MAR2020 release

* \Version 1.0R7

* Update Using UHF_Middleware.
04Dec2019 release

* \Version 1.0R6

* Update Sample SQL Schema.
22Nov2019 release

* Version 1.0R5

* Update Sample SQL Schema.

* Update Log Data Table.
16AUG2019 release

* Version 1.0R4

* Update Sample SQL Schema.

* Update the content according to UHF_Middleware (V1.1R1).

* Add Log Data Table.
2JUL2019 release

* Version 1.0R3

* Update Sample SQL Schema
11JUN2019 release

* Version 1.0R2

e Add Sample SQL Schema

3JUN2019 release

e Version 1.0R1
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