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Introduction

1. INTRODUCTION

All the programming and diagnostics services of Automation Studio run on
a single PC. It is therefore necessary to create a connection from the PC to
the controller.

The use of a wide range of transfer media allows us to use existing
connections and wiring, which results in more flexible diagnostics.

Remote maintenance is an important concept these days.

Fig. 1 Communication

This training module covers the various online connections that are
possible. It goes on to describe the configuration of a connection using
various media. Possibilities for remote maintence are also discussed.
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Introduction

1.1 Objectives

The course participant will learn how to construct various online
connections using a range of media.

The course participant will understand the importance of the routing
mechanism.

The course participant will learn about the benefits of remote maintenance.

The Basics of
Onlinecommunication

—ill-i /

Automation Studio Online Connection
Online Communication

___Routing

Remote Maintenance

—

Fig. 2 Overview
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The Basics of Online Communication

2. THE BASICS OF ONLINE COMMUNICATION

The Process Visualization Interface (PVI) is the foundation of
communication between PC and controller.

All applications that receive data from the controller, including Automation
Studio, are connected to it through the PVI.

WB IPVI- DFI:' I
Controls (S

CH Borland

WE.MET  CBuilder  wces
WC.HET QPC
Delpti Client
MS-Excel “7 \

MS-ord

|

Fig. 3 Basics of online communication

The following chapters deal mainly with the connection between
Automation Studio and the controller. Other connections will be described
in later modules.
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3. ONLINE CONNECTION

In order to build an online connection from the Automation Studio to the
controller, there are settings on both ends that must be configured.

Not all of the controller's interfaces are pre-configured as online interfaces.
They can also be used for third-party connections with devices from other
manufacturers.

In addition, different hardware will require different settings when building
the connection.

If an interface on the controller is to be used for a direct online connection
with a particular PC, that PC must have an interface of the same physical
type (and it must be correctly configured).

Regardless of the transfer media used, the connection between PC and
controller is based on a uniform communication protocol. This is B&R's
own INA (Industrial Network Architecture) protocol.

3.1 System configuration

It is necessary to activate the online function for the interface in the
Automation Studio project.

Since the configuration varies depending on the type of interface, each one
is handled individually in the following section.

Note:

In order for the changes you make to be transferred to the target
system, the configuration must be sent to the target system. You will
automatically be prompted by Automation Studio™ to restart the target
system. This is absolutely necessary. Keep in mind the consequences of
restarting your target system.

The first interface of a system, labeled IF1, can be used as an online
interface with no special configuration.
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3.1.1 Ethernet

The following settings will activate the Ethernet interface for INA
communication.
Select Open IFx Ethernet Configuration from the shortcut menu.

Model no. | Slot I Description
Elt  PLCT
BT 2005 BP Base Plate

| PS

ﬁ SL1E

;gi 3CP3ED. Bl — = Cl. 32MBRAM 2EE

%L 3F7es Open Software Configuration owserink,

|: g Open Permanent Yariables

ﬂ_’ 3413756 Open Serial

Sh IDI47EE Open Ethernet

AL AIFOROE Open Lag book

L4l 3IFE13. OpenIF1 Serial Configuration

'& SIFOED.6 Open IF2 Ethernet Configuration
L4L  3IFE72. 2 CAN
Al Insert ...

Fig. 4 Opening the Ethernet configuration

The following appears:

MNarme |\/alue
= % IFZ

Device parameters

- Actvate intedace off

- Baud rate auto

@ Mode enter |F address manually
@ Internet address

- @ Subnet Mask ZRR000

= IMNA parameters

. Acveloornecommuni. R <

L Portnumber L]

Fig. 5 Ethernet configuration

Activate the INA communication to use Ethernet as online interface.

At the very least, an IP address and a subnet mask must then be set.

Note:

You can obtain the necessary values for your IP address, subnet mask,
default gateway and broadcast address from your network or system
administrator.

The default port number for an INA connection is 11159. To test the
Ethernet connection to the controller, run the command ping
xX.xx.Xx.xX (IP address of the controller) in the Windows command line.
The command line can be found in the start menu under Programs -
Accessories - Command prompt.
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C:nrping 192.168.71.16

Ping wird ausgefiihet fiir 192_.168.71.16 nit 32 Bytes Daten:

Antwort von 122.168.71.16: Bytes=32
Antwort von 192.168.71.1 Bytes=32

Antwort von 192.168.71.1 Bytes=32
Antwort von 192.168.71.16: Bytes=32

Ping—Statistik fiir 192.168.71.16:
Pakete: Gesendet = 4, Empfangen
Ca. Zeitangahen in Millisek.:

Zeit<lms
Zeit<lms
Zeit<lms
Zeit<lms

ITL=62
ITL=62
ITL=62
TTL=62

= 4, Uerloren

Minimum = Bms,. Maximum = Bms. Mittelwert

= Bns

=8 (Bx Verlust).

Fig. 6 Testing the Ethernet connection
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3.1.2 Serial

Every Automation Target has a serial onboard interface that is always
configured as an online interface.

The rest of the serial interfaces can be configured as follows.

Select Open IFx Serial Configuration from the shortcut menu.

Model no. I Slot | Description
Sl PLCT
Bk 2005 BP Base Plate
| PS
| SL1E
™ 3CP360.E0-2 5L1 Central Processor, 1x aPCl, 32MBRAM 266
I:'&, 3IF7E3.9 551 Interface Module <2<, Powerink
4 5k1
®, 3813755 5L3 Slnputs 0,10V, 12 Bit
“L 314756 5L4 1E Inputs 24¥DC, 10ms
%L JF0G0E 5L5 IF-5lat
L-&E T B ——
g Open Serial

Cpen IF1 Serial Configuration
Open IF2 Serial Configuration
Open IF3 Serial Configuration

Fig. 7 Opening the interface properties

The right section of the window should now look like the figure below. The
settings for the interface can be changed here.

Marme |Value
= %m SLASE1IR

EI Device parameters

i g @ Type RSz32

Baud rate 57,600
Receive idle time 5
Farity EVER
Bits per character g

@ Stop bits 1

EI IMA parameters

Lo @ Activate INA communicatian (anline) Im -l

E| IMA modem parameters
b Activate modem configuration off

Fig. 8 Parameters for the serial interface

In addition to activating the INA communication (Online) for the online
connection, the transfer rate (baudrate) can also be changed.

Note:

The information regarding changed interface settings (baud rate, parity)
must be stored for other users.

It is best to leave the default settings.

The default parameters are:

baud rate = 57600, data bits = 8, parity = even, stop bits = 1.
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3.2 Connection settings

The previous sections explained the preparations that must be made on the
controller in order to set up a connection through the desired interface.
There are also settings to be made on the PC end in order to create a
connection.

All online connections can be configured in Automation Studio in the same
dialog box.

This dialog box is opened by selecting Settings from the Online menu.

|Dnline Tools  Window

Debug ﬁ
Services L4 :
Irfa...
Settings. .. g

]

Fig. 9 Opening online settings

The connection settings can be made in the following dialog box:

I

Online I

%

Online Configuration ;

I 'I Add... | Remaove |

[~ Storeto all projects [V Store to active configuration

Device :

I Properties. .. |
Extra settings
Connection parameters :
Routing :
Advanced... |

0k I Cancel | Help |

Fig. 10 Online settings

Any number of connection configurations can be saved. Add a new
connection by clicking on the Add... button.
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Online Configuration ;
| serial e Add...

[ Stare to all projects
Fig. 11 Adding a connection

This opens the following window.
Add Online Configuration x|

¥

— Configuration name

Iserial_u:u:unn

— Device type

Sernial j

Fig. 12 Naming a new connection

The device type can be selected in the following dialog box: Select the
device type for which you have already configured an online connection on
the controller.

Determine the name under which the configuration will be saved
(configuration name) and select OK.

Activate the selected configuration by clicking again on the OK button in
the main dialog box. At the same time, Automation Studio attempts to
establish a connection to the target system.

Note:

For a description of the device type, press the F1 key while in the dialog
box.
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Note:

As a default, the system configuration (sysconf) is automatically sent to
the USER - ROM. When the USER - ROM is deleted, so is the online
configuration. To retain the online connection in this case, the system
configuration (sysconf) must be saved in the SYSTEM - ROM.

If the PLC is in DIAGNOSTIC mode it is the same.
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3.2.1 Ethernet

= Settings for the Ethernet connection
Genera | from the PC to the controller can be
%% TCPIF communication made here.
The Destination address is the
Interface [Tepn node number of the Ethernet
interface on the controller. This is
fource addiess savsa) | set on the controller using node
(" Obtain destination address autamaticaly selection switches, and usually in
& Erter destination addres [2 hexadecimal. In the configuration
dialog box, the value must be
" Obtain an IP address automatically entered in deCimal form. Some Of
© SpesianiPaddess [ the node selection switches on the
« speciyahostrame | target system must be set in
hexadecimal.
=T (e.g. $2C becomes 44).
’TI Abbrechen | Ubemehmenl Hilfe: |

Fig. 13 Ethernet configuration

An Ethernet connection is configured as follows:

* Be sure that the IP address set on your PC that is in the same
address range as the IP address of the controller. Your administrator
is responsible for determining this value.

* Add an Ethernet configuration as described above, and open its
properties.

The options Obtain an IP address automatically and Specify an IP address
can be selected if needed.

When the first option is selected, Automation Studio attempts to establish
a connection to a controller with the listed destination address. To do this,
a broadcast telegram is sent to the Ethernet, and each destination station
replies with its destination address.

When the second option is selected, the IP Address for the destination
station is entered as an additional test to be sure that only the controller
with the set IP Address and destination address is contacted.

TM211 Automation Studio Online Communication



Online connection

Note:

The Source address can be selected as desired. This is true as long as
no other software or Automation Studio™ session has the same source
address, and as long as it is different than the Destination address. The
Destination address should be unique as well.
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3.2.2 Serial

A serial connection can be configured after it has been added.

Select Properties to open the properties dialog box for the chosen
configuration.

Device

ISeriaI Pruperties.t |

Fubra sattinms -

Fig. 14 Opening the configuration settings

Edit the settings for the active configuration in the following dialog box.

Serial Properties x|

General |

i % Serial communication

Interface : I[;Dm vl
-~ |CoM2

Cam3
Baudrate : COm4
COma

CamMe
COm7

Parity : Cm.:la.-,-” T id " none

Interval timeout [mz)] ; I'I
Drefault |
Ok I Abbrechenl Ubemehmenl Hilfe: |

Fig. 15 Configuration settings

The correct interface must be selected in the line Interface in order to

determine through which of your PC's serial interfaces Automation Studio
will establish a connection.

The other settings are standards that apply to all newly delivered target
systems.

If something else has been configured on the target system, these settings
must also be adjusted.

Save your settings by clicking on OK.

The setting Interval timeout (ms) is the maximum time between characters
in the receive frame.
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4. ROUTING

Routing is an extension of online connections. In addition to the simple
direct connection, it is also possible to communicate through already
existing networks.

4.1 Principle

|

CAN
RS232

Fig. 16 Routing

This figure presents the concept of routing. It is possible to expand an
already existing connection, in this example a serial one.

The connection via the selected path remains the same. One can use an
additional interface from the target system to leave the current network
and establish a connection to a controller in the automation system.

Networks and wiring can be used to establish an online connection to all
controllers in this network via, for example, a central connection point.

In order for such a system to work properly, all interfaces on the controllers
must be configured as online interfaces.

The following networks can be used for a routing connection:

e Ethernet network
«  CAN Network
e Serial point-to-point connections

Note:

An RS422 or RS485, just as an RS232 interface, can only be used as a
point to point connection for INA communication.
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5. REMOTE MAINTENANCE

Remote maintenance of control systems is becoming more and more
important. With ever—increasing globalization, more and more machines
and equipment is being exported.

Infrastructure problems make some places hard to reach, and traveling
there costs a lot of money and time.

All programming and diagnostic functions of Automation Studio are
completely available for remote maintenance. Program updates, backing
up data, and recording can all be done at any time.

Even the routing is possible in conjunction with remote maintenance.

5.1 Modem

One way to build an online connection is with a modem connection. A
modem is needed for both the controller and the PC.
The structure looks like this:

Fig. 177 Modem connection

On the PC end, it suffices if the correct modem driver is installed.
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5.1.1 System configuration

On the controller end, the following settings must be made.

Name I\falue IDescriptiDn
= %g SLESS1IR 3IFB72.9
E| Device parameters
P s @ Twpe RS232
¢ Baudrate 57.600
@ Receive idle time 5 characters
@ Parity Even
@ Bits per character g
i b @ Stop bits 1
B INA parameters
N WY Activate IMNA communication (onling) off

E| INA modem parameters

Activats madem configuration m_
Baud rate 57600

Feceive idle time 255 characters
Farity MNone

Bits per character i

Stop hits

Farameater string |

Fig. 18 Modem configuration

The option Activate modem configuration must be activated in the
properties dialog box for the interface settings of the desired serial
interface. The settings can now be made for the connection from the PLC
to the modem. The main settings to be made are the transfer rate and the
initialization of the modem. Don't forget to save and transfer!

Automation Studio Online Communication TM211



Remote Maintenance

5.1.2 Connection settings

After adding a modem connection, the following parameters can be
defined in the properties dialog box under Online:Settings.

x
General |
i % todem communication
Interface: |M0dem
Modem: ILucent Technologies Soft Modej
Telephone number: [ 43 waduul
Irterval timeout [me]: I"-1IJ

Responze timeout [ms] ; |33EID

Retry interval [z]: IED

% Infinite nurber of retries

" Number of retries I

Drefault |
ak. I Abbrechenl Ubemehmenl Hilfe |

Fig. 19 Online connection via modem

The modems installed on the PC are shown in the Modem combination
field. You can choose one of them.

The Telephone number is also listed.

Depending on the type of modem, a timeout is listed under Response
timeout. (Since modems send data in blocks, the time between sending of
data can fluctuate. The response timeout compensates for this.)

After saving the connection with OK, the modem connection is established.
This also happens when opening the project (after a query).

Note:

The data transfer rates and settings that need to be made on the
interface will vary depending on the type of modem being used. This
information can be found in the operating instructions for the modem.
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5.2 Internet & dial-up

Internet and dial-up connections can also be used to perform remote
maintenance.

The internet connection is available to the user after dialing-up an IP
address in another network. This can be used to establish a standard
Ethernet connection with Automation Studio.

‘ PowerPanel

I Ethernet

Fig. 20: Internet and dial-up connection

Note:

Network administrators are responsible for setting up such network
connections via internet and dial-up.

An IP address must be entered for the controller. The other network
must also be configured so that the remote maintenance computer has
access to this one. (router, gateway, firewall, port number, etc.)
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5.3 Remote PVI

PVl makes it possible to use interfaces from other PCs as online interfaces.
An Ethernet connection is established on the PC running Automation
Studio to a PC whose interface (e.g. serial interface) is connected to the
controller. First, you must enter a port number for the remote PC, which
you can get from the network administrator.

An online connection can be established to this controller just as if it were
connected to the local PC.

Ethernet
Intranet
Internet

Fig. 21 Schematic of a remote PVI connection
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The remote connection must be activated in the PVI manager on the server
PC.

= PYI Monitor I ]
File | Options  Help

EE Manager Properties  (AlL+HF7)
S0 T Diagnostics EAlE+FS)
PYI Snapshot viewer (AlE+FD)

Time

Link Toprosk
Proc Show Toolbar

Sery Skop Cyelic Refresh  (Chr4-FS)
Datz

Clientz: EI

Requests: O
Responzes: O
Ewvents: 0

Fig. 22 Opening the settings in the PVI monitor

Kl
TCRAR
k.
Cancel
20000

¥ Display trial mode mezsages
¥ Display symbol on system tray

[T Stop the B4l managen automatically

IN.;.rma| vI E=ecution Priarity Standard |

Fig. 23 Activating the TCP/IP connection, assigning the port number

Activate the remote connection by clicking on the checkbox Use TCP/IP
Communication. Enter the remote port number in the text field Number of
port.

The PVI manager on the server must be restarted.
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A new connection can be added to the remote maintenance computer on
which the remote connection is activated.

Add a new connection of the same type that exists between the controller
and the server PC. (e.g. serial).

Click on the Advanced button.

Dptions

Ladder I Profiler | Declaration
Onire |  Ouputlog |  OSFles | Edior

%

Online Configuration :

ISeriaI 'I Add... | Remove |

[ Store to all projects

Device :
|Serial Froperties... |
Extra settings :

Connection parameters ;

|
Fouting :

.ﬂ«dvancedt |

Ok | Abbrechen | Hie |

Fig. 24 Opening the advanced settings
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This opens the following window.

options

Ladder I Profiler I Declaration
Onine | Oupitloa |  0SFles | Editor
ﬂ

2

— Remote communication

[v Emnable remote connection Propeties... | ‘
Remote Communication Properties 5[

r— Connection hz

General
v Connect |
7 Always u o
Remate communication
[~ User spec
- Address
{* Computer name Igewe,
=  IP address I
i
— Part
Part rurmber : Ignnnq
— Timing
Client tirmeaut (2] : |-| il

(] I Abbrechen [bernehmen Hilfe:

Fig. 25 Configuration of the remote connection

Check the Enable remote connection checkbox. Click on the Properties
button to configure the remote connection.

Enter the Computer name of the server PC or use its IP address.

In the text field, enter the Port number that you assigned on the server PC
for the PVI manager.

Complete the entries by clicking on OK and follow the instructions given by
Automation Studio.
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Next time it is started, Automation Studio will ask you if you want to
activate the remote connection.

Remote Communication |

may take zome time. *'ou can dizable remate

E'% There ist configured remate communication. Connecting
communication ar change the parameters for it

¥ Enable remate connection Properties... |

r Dant't shaow thiz window until the next changes of the
rernaote parameter

k. I Cancel

Fig. 26 Starting Automation Studio: Activate remote connection?
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6. SUMMARY

Flexible connection paths from programming system to controller make
online communication and diagnostics flexible.

Fig. 27 Communication

Using the routing mechanism, already existing networks can be used in an
automation system.

Continuous communication also makes it possible to combine remote
maintenance and routing. Be sure to use the correct node numbers and
activate each of the interfaces with the online protocol (INA). This can be
looked up in the training module.

As with all communication, it either works perfectly from the start, or there
are some obstacles that must be removed first.

The online help will help you with this. Additional basic knowledge
regarding the individual transfer media would also be a great benefit.
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7. APPENDIX

7.1 Configuration example for an Ethernet connection

A network connection should be established to the controller. The
following settings must be made on the PC and the controller:

Ve Vetbindung LAN oder Hochgeschwin. .
e, Eigenschaften von LAN-Yerbindung 21
A Algerein |Aulhenl\hzwelung | Eneitert |

OSSP Eigenschaften von Internetprotokoll (TCP/IP)

B2 Broadee Allgemein |

2=

IP-Einstellungen kiinnen automatisch zugewiesen werdsn, wenn das

Verbindung hergestell, ...  Broa

The TCPIP setting must be made in
the Windows Control Panel:

1. Open the Control Panel,

Diese Werbind N
etzwerk diese Funkhion unterstiitat. Wenden Sie sich andemfalls an .
;!Datew E:.Zwiglheelswerkadmumstratur, um die: gesigneten IP-Einstellungen zu select the LAN Connect|on and
= ety " .
@ Pl o e ey open the Propert|es d|a|og box
(¥ Folgende IP-Adiesse venvenden H
i — 2. Oper? the TCPIP settlngs.
| e N 3. Configure the TCPIP settings
i~ Beschreibun . .
TCPAP, da Standaidgatewsy e aCCOFdlng to the Image
Datenatista —
Nemweke | D Serveradresss aunmatisch besiehen
[ Gymbal be % Folgende DNS-Ser 1 wenwenden:
[V Benachricl Bevorzugter DNS-Server: . . .
keine Kori
Altemativer DNSServer.
Erweitert
Abbrechen
= W
MS;\:D. _ | Skt | e [velue
oy W e (] 5 4 [F5 I Configure the interface settings for
©pen Software Configuration Device parameters
Open Permanent Yariables & Actvate interface on the CPU N
Open Yatiable Mapping @ Daudrate auta 4
Open Serial % Mode enter P address rmanually
Open Ethernet & Intemetaddress 10.0.0.2 H H
i 1. Select the CPU in the Physical

% Subnet Mask

Open Yirtual Panels \ INA parametars

Open IO Mapping
©pen AR Configuration

% Pornumber

@ Activate online comrmunic...

255.265.255.0

an
11154

P I Open IF1 Serial Configuration
=———————— gpen IF5 Ethernet I/ Mapping
™1 Logical . ‘ ﬁ Configu... Cpen IFS Ethernet Configuration

View

2. Make a right click on the CPU
and select Open IFx Ethernet
Configuration

3. Inthe INA tab, select the
Activate INA communication
(online) option

Settings 1 crire properties x|

Online | Gengral |

¥

Interface: :

TCFIF communication

Orline Config

TCFIP -

[~ Store to all projects

Source address Igg
[Maximum 39 for SG3/SGEC)

Device : " Dhbtain destination address automatically
TERIP " Enter destination addres |2
Extra settings :

€ Obtain an |P address automatically

& Specily an IP address m. 0 o. 2

——

Connection parameters :

 Specily 8 host name

Routing :

Default |

I Abblechenl Ulgamehmenl Hilfe: |

Lo

An Ethernet connection can be
established in AS after setting up the
CompactFlash or transferring the
parameters via a serial connection:

1. Open the Online - Settings
dialog box, and select the
existing TCPIP connection

2. Configure the properties
according to the image

TM211
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Appendix

7.2 Configuration example for a COM1 connection

An online connection should be established via COM1.

The serial interface on a CPU is principally configured as the online
interface; the following settings are to be made in Automation Studio for all
other serial interfaces:

e S | | [Valie The following serial interface settings must
A . = n ] | .
$ ©pen Software Configuration Dievice parameters be made .
gp;en Cermz:‘ua;t :;.nagb\es a @ Type mS7a7
VRSB AT @ Baud rate 57,600 . b -
gg:;::;:,'m - Receivs idie me /s 1. Select the CPU in the Physical View
Gy 155 R AL 2. Make a right klick and select the entry
Open Yirtual Panels pe.r character B . . .
. Gpen 1/0 Mapping ECRETTTT 1 Open IFx Serial Confiugration
-—I— en ‘onfiguration - ® Activate int ] 1 H
o %o T e e il 3. Configure the properties according to
Opan IF5 Ethermet [0 Magpng. |~ [ GBI the image
Settings focraiproperties Y The online connection can be selected in

Orline I

[~ Storeto all

Device :

Serial

Extra settings :
Connection par.

Routing :

e

General I

Serial communication

¥

&

Interface IEDMT vl
Baudrate : ISTEDD 'I
Parity - @ even  odd © none

Interval timeout [mg] : IT

Drefault |

0k I Ahhrechanl Uhemehmenl Hilfe: I

AS as follows:

1. Open the Online — Settings dialog box,
and select the existing Serial
connection

2. Configure the properties according to
the image

Automation Studio Online Communication
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Notes
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Appendix

Overview of training modules

TM200 — B&R Company Presentation **

TM201 — B&R Product Spectrum **

TM210 — The Basics of Automation Studio
TM211 — Automation Studio Online Communication
TM212 — Automation Target **

TM213 — Automation Runtime

TM220 — The Service Technician on the Job
TM223 — Automation Studio Diagnostics

TM230 — Structured Software Generation

TM240 — Ladder Diagram (LAD)

TM241 — Function Block Diagram (FBD)

TM246 — Structured Text (ST)

TM247 — Automation Basic (AB)

TM248 — ANSI C

TM250 — Memory Management and Data Storage
TM260 — Automation Studio Libraries |

TM261 — Closed Loop Control with LOOPCONR

TMA400 — The Basics of Motion Control
TMA410 — The Basics of ASIM

TM440 — ASiM Basic Functions
TM441 — ASiM Multi-Axis Functions
TM445 — ACOPOS ACP10 Software

TM450 — ACOPOS Control Concept and Adjustment

TM460 — Starting up Motors

TM500 — The Basics of Integrated Safety Technology

TM510 — ASIiST SafeDESIGNER

TM600 — The Baf Visualization
TM610 — The BasifsASiV
TM630 —14Bzation Programming Guide
TNIG4 ASiV Alarm System
TM650 — ASiV Internahalization
TM660 — ASiV Remote
TM670GA\AAdvanced

TM700 — Aation Net PVI
TM710 — PVI Communicat
TM711 — PVI DIProgramming
TM712 — PVIServices
TM730 — PVI OPC

TM8BPROL System Concept
TM810 — APR@etup, Configuration and Recovery
TM811 PROL Runtime System
TM812 — APROL Operator Management
TM813 — APRGML Queries and Audit Trail
TM830 — APROL Projectdimeering
TM840 — APROL Paraméfimnagement and Recipes
TM850 — APROL Cuawoller Configuration and INA
TM860 — APROL Libr&nygineering
TM865PROL Library Guide Book
TM870 — APROL Python greomming
TMB890 — The Basics of LINUX

**) see Product Catalog
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