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Introduction

1. INTRODUCTION

A visualization project also contains components for diagnosing data,
process sequences or the status of the machine.

Visual Components allows you to record the machine status or

changes over time, and to display them in the form of ev ssa or
curves.

The Visual Components alarm and trend system c’u co is data and
display it on a screen. &

With Automatio and higher, the System Diagnostics
Manager integrat e operating system can be used to perform web-
based diagnostics of th troller. These diagnostics pages can be

implemen sily in any Visual Components application.
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Introduction

1.1 Objectives

Selected examples will help you learn how to create pages for evaluating
and analyzing data and system states in Visual Component

You will learn how to...

... Configure the alarm system ’

... Display messages and alarms \
.. Configure the trend system

.. Display online trend data

.. Integrate the System Diagnostics Man ri sualization

Visual
Visual C

Using the
m Diagnostics Managers

Alarmsystem

Alarm, Trend
and Diagnostics

nents Trendsystem

Fig. 2: Overview
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The Visual Components alarm system

2. THE VISUAL COMPONENTS ALARM SYSTEM

Alarms are used to record and respond to certain system states.

System states can be divided into in messages, warnings, a
dividing them into alarm groups.

The alarm system is a resource used by all visualizations
a project, and is configured under the "Alarm Grogs" e,

@ Languages
EIE Text Groups
- Unit Groups

ntly
alarm groups

Features of the alarm system:

* Active alarms and historical alarms disp
* Manage alarm texts and their configur
e Color-coded identification of alarm pric

e Use touch screen or keys to scroll
and bypass alarm states

e Manage all alarms in the system m overview
* Language switching for all al isplay modes
e API functions for processin rm data (TM670)

arm lists, acknowledge

al

2.1 Alarm system terminology

events, referred y rms, are displayed when the corresponding
process variable s from 0 to 1.
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The Visual Components alarm system

Alarm groups are containers for events of the same type, priority and appearance.
Alarm states are formed in the application program with a freely definable
array with the type "Bit".

Acknowledge means that the user must confirm an alarm that has occurred. This
action can be evaluated in the application program, so that e.g. a bell
linked with the alarm state can be switched off.

Bypassing means that the alarm can be shut off intentionally by the user
regardless of the alarm state. Bypassed alarms can be monitored in the
application program.

Latched alarms are given the date and time of the first time they occur. If the
alarm is acknowledged (or bypassed) and then triggered again, the date
and time is not updated.

System alarms indicate errors and status information from the Visual Components

runtime environment. These include, for.example, the switch on message
and the battery status.

Story involvin

In 1994 an explosio
Milford Haven, Wales, i

subsequent fires at the Texaco refinery in
red twenty-six people and caused material

damage ound £48 million and considerable production downtime.
In the course tigations by the British Health and Safety Executive
(HSE) tk ing factors were found to have contributed to the
catastro

ere were too many alarms, and they were poorly
prioritized.

The displays in the control room didn't help the operators
understand what was happening.

In th minutes leading up to the explosion, the two operators were
faced with 274 alarms that had to be detected, acknowledged and
responded to appropriately.

ASiV alarms, trends and diagnostics TM640 7



The Visual Components alarm system

2.2 Task

The task in this training module is based on the visualization application
created in TM610.

B YNC - BER Coffee Machine

\z’ Insert coin

Cream 200 ml

I VNC - BER Coffee Machine

Sugar

Coffee powder

Water 150 ml
Machine is switched off

031142010 09:08:29
Price 139 £

Water temperature 158.0 °F

‘Waler settemperature reached

‘ Service || Trend | ‘ Alarm4=.

03112010 11:34:03 Machine is switched off,

031142010 09:08:29 Wyater temperature

03/11/2010 09:08:23 Machine is switched
031142010 07:47:54
031142010 07:46:18

Fig. 3: "AlarmSystem” sample program
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The Visual Components alarm system

Task: Create a new page called "AlarmPage"

Under the "Pages" node, create a new page and name it"
Then connect it to the global image layer "globalArea".

The "Alarm" button on the "MainPage" takes you to the
the "ChangePage" key action.

To get from the alarm page back to the main pagﬁ

created there to change the page back to Mainlé

e. From there it is also

|Machine is gwitched off

| Service | | Trend | | Alar%

Fig. 4: Changing to the "Alarm" page

Result
Pressing the "Alarm" button opens th
possible to change back to the "K"

i
¢

Before we begi
issues with respe

alarm system, let's consider the following
e handling of an alarm system:

The experiences of users and safety experts raise the following questions:

e done to prevent floods of alarms?

operator's response clearly defined and easy to trace?
texts informative and easy to understand?

can help be provided for alarm texts?
How easy is it to navigate the alarm pages?

"acknowledged" without being responded to accordingly?
s the

ASiV alarms, trends and diagnostics TM640



The Visual Components alarm system

2.3 Configuring the alarm system

In Visual Components, alarms are managed and configured under the
"AlarmGroups" node.

A new alarm group can be inserted by pressing the <Inser bu r by
selecting <Add Alarm Group> from the shortcut menu.

4

[E] shared Resources
Em Alarm Groups
il CoffesMachine

B GroupAlarms

o il systemalarms

Eﬁ Diata Sources

..... @ Languages &
)[R Text Groups
- Unit Groups
Fig. 5: Alarm groups
Ala ps

=1 Visual Components Help:
Shared resources / Alarm grou

, warning, message) and the same priority

Events of the same type (al
result, all the alarms in a group have the

are grouped in alarm groups.
same appearance during i

The alarm system con yredefined alarm groups, which contain the
group alarms a

rms and system alarms cannot be deleted. Only the alarm
and translated when using language switching.

The gro
texts can

omponents Help:
resources / Alarm groups / Alarm groups / Predefined alarm groups

TM640 ASiV alarms, trends and diagnostics



The Visual Components alarm system

2.3.1 Management of alarms in the user task

All alarms that belong to a group must be arranged into a BOOL array in
the user task.

In the sample, the application program maps the "CoffeeM
the local process variable "visAlarm:alarmCoffee".

MHame Type & Reference @ Constant @ Retain !a

@ |alamCoffee |BOOLD.19] L] L] L]

Fig. 6: Alarm states mapped to process variable "alarmCoffee"

2.3.2 "CoffeeMachine" alarm group

The process variable used to form the a
of an alarm group is connected to the
"Value / Alarmimage".

Yalue
This data point must be connected, but the ot CoffecMechine
other data points are optional. Priarity 1
= Appearance
. @ Default
The properties of the "Appe ce" group can 5 Active
be used to define the colors that indicate the = :Ek"m"'edge
. . . = Bypass
various alarm states in this & Latched
= ¥alue
el . isadarm, slarmCoffee| O
BvpassImage <Mane >
Acknowledgelm... <honex
ImageOffset ]
Groupalarm <hone =
Description
Value Alarmlmage
\ Dakapoink to conneck the corresponding alarm
states in the control program (each alarm
represented by a BOOL array ikem),

O Fig. 7: Connecting the alarm image

| Components Help:
Sh resources / Alarm groups / Alarm groups / Configuring alarm groups

ASiV alarms, trends and diagnostics TM640



The Visual Components alarm system

2.3.3 Alarms in the "CoffeeMachine" alarm group

The alarms in an alarm group are created like the texts in

Index English German
] Machine is switched off Mazchinge izt ausgeschatet
1 wigter tempersture not ok Wigssertemperatur nicht ok
2 Feeder axiz controller is switched off Regler der Zuflhrung ist ausgeschaktet
3 Feeder axis not homed Zufuhrung nicht referenziert
B 4 Conveyor axis controller is switched off Fegler des Transporthandes ist ausgeschal Passitl
assible
a3 B F:onveyor axis not homed |Transportband nicht referenziert Enabled
.. False
False:
Enabled
< m ] aof item inside the group

" Blarms [ Text Snippets |

Fig. 8: Alarms in the "CoffeeMachine" alarm group

The "Acknowledge" property defines her or not an alarm requires
acknowledgement.

 Acknowledge
Defines whether this al
occurs during run

eeds to be acknowledged when it
g, alarm) or not (message). If an alarm

This property spe
allo

s whether an acknowledgeable alarm is
o be acknowledged while it is still pending.

=] ual Components Help:
ared resources / Alarm groups / Alarms / Configuring alarms

pit field connected to the alarm group must be at least as
the maximum index of the alarm text.

TM640 ASiV alarms, trends and diagnostics



The Visual Components alarm system

2.3.4 Static and dynamic alarm text

The most basic alarm text contains only text.

"TextSnippets" can be used to display a value in an alarm te

This allows you to display the cause of an alarm when it o (e. er-
temperature at 140.00°C).

This type of alarm text will be used later on (see 2.7 Bit a lue alarms).

Fig. 9: Displaying an alarm with a value

@ Visual Components Help:
Shared resources / Alarm grou Alar ext snippets

Facts ahg system

is disrupted, the cause of the disruption can trigger a
related alarm states.

prevent this, the number of alarms generated after a disturbance
d be minimized.

The number of alarms can be reduced by filtering alarms (messages)
during normal processing using different priorities.

ASiV alarms, trends and diagnostics TM640



The Visual Components alarm system

2.4 Viewing alarms during runtime

Alarms can be displayed in different lists during runtime according to the
requirements.

An alarm field is created by dragging the "Alarm" control to the

desired page.

active alarms that
st frequently.

2.4.1 "Current" alarm list

The "Current" alarm list shows all active alarms
are awaiting acknowledgement. This view is use

This image is compiled from the respective @
visualization.

hile starting up the

This view is selected from the "Value /

Task: Insert alarm control to disp e
“Current" alarm list

On the "AlarmPage", have
of the page.

"Current" alarm list appear in the top half
Y]

arm" control on the "AlarmPage"

Draw the alarm list in
free to the rightiof th

f the screen. Leave about 50 pixels

"Value / Source" property

TM640 ASiV alarms, trends and diagnostics



The Visual Components alarm system

Result

All pending alarms are displayed in the alarm list. Once t
CoffeeMachine is switched on and the water reaches the d
temperature, alarms are automatically removed from this list
(acknowledgement not required).

o i s mtantin sty JI I ot Mt R e -

03/08/2010 16:09:54 ’

Fig. 10: "Current" alarm list

Section 2.5 "Interaction with the alar describes how to use the
alarm list.

When an alarm list is inserte has a simplified column arrangement by
default.

<Number of alarm group f alarm text> <Alarm text>

ngement of columns allows you to design the
individual needs.

Simply configuring the
alarm list according to yo

03082010 16:09:45 emperature not ok

of the alarm list

Fig. 11: Adj

ASiV alarms, trends and diagnostics TM640



The Visual Components alarm system

2.4.2 Configure the columns of the alarm list

The "Columns" properties define the order of the alarm inf
corresponding columns and how they are displayed.

mation in the

Selecting one of the columns "Column <n>"
H H H' Columns
assigns the event to the respective position. =
Wi 170
Left
ateTimeFarmat
."'on'llllo.'"odlllo."'o‘l" “aH: %M

The width of each column [pixels] can be
adjusted using the "Width" property.

Avaliable alarm information:

25
Center
Bitrnap

e Alarm status

e Time with time format
e Alarm text

e« Alarm event
 Group number

Acknowledgestate
Lo 00 AlarmGuit
e < MOME >

25

Alignment Center
e Alarm number Farmat Bitriap
. . = Bitmap
° Prlorlty SeparatorTe... <Mone:
 Acknowledgement status O LS <ot Ussd>
AlarmMumber <Mak Used=
. Bypass status Priority Mot Usad>

Fig. 12: Column configuration

Task: Define t e "Current" alarm list

Your task is to confi
the columns for the gro

he columns of the "Current" alarm list. Remove
and alarm numbers.

olumn 1: Time
. 2: Alarm text
lumn 3: Acknowledgement status as bitmap
umn 4: Alarm event as bitmap

Visual Components Help: Control reference / Alarm / Columns

TM640 ASiV alarms, trends and diagnostics



The Visual Components alarm system

Result

An event can be displayed in any form.

Using the bitmap groups for the alarm system that are containe
default project makes it easy to display graphic informati he alarm

line.
L 4

Fig. 13: Displaying the "Current" alarm list &\

03/08/2010 16:09:45 Water temperature not ok .
)

o ]

The colors used for the alarm texts to displ
- - - Jarmiaroup | LarreelMachine W
different alarm states can be defined in the pro S CE—
of the alarm group. =
Mame Value
. . Marme CoffeeMaching
Each status can be assigned a differen ground and Tndes )
background color. Priority !
= Appearance
. . = Default
Default: Appearance of an unackno ed inactive ForeColor I O
| BackColor [ 15
alarm. = Active
FareCalar | ]
Active: Appearance of an a e alarm (Alarm = 1). BackColor B 253
= Acknowledge
ForeColor [ 45
Acknowledge: Appearance of knowledged alarm. BackColr  [J 15
= Bypass
ForeColor W0
Bypass: Appearance of a bypassed alarm. BackColor [ 14
= Latched
. H ForeColor 0O
Latched: Displa alarm BackColr B 2
® Walue
Description
Appearance.Active.ForeColor
Foreqground colar to display alarm items
of this group that are currently active
(alarrm skatus = 1),

O Fig. 14: Color design

n be seen in the image above, the first alarm has been acknowledged,
an econd one is still active.

The acknowledge bitmap is also displayed accordingly. The alarm event
bitmap indicates that the alarm is active.

ASiV alarms, trends and diagnostics TM640 17



The Visual Components alarm system

2.4.3 "History" alarm list

The "History" alarm list records all changes to the alarm status and user
actions that occur from the time the visualization applicatio
configurable ring buffer.

This image is compiled from the historical alarm .
list while starting up the visualization.

The historical alarm list can be configured in the
global properties of the "Alarm Groups" node.

istory.Persistent

I set to True, alarm data is stored in a
a module and available after reset or
et Failure,

Fig. 15: Configuring the alarm

history
@
Visual Components Hel
Shared resources / Ala roups / Alarm history
This view is sel d fro alue / Source" property.

Task: Insert alarm control to display the
ory" alarm list

t up the columns so they are the same as the "Current" alarm list.

TM640 ASiV alarms, trends and diagnostics



The Visual Components alarm system

Procedure:

e Insert an "Alarm" control on the "AlarmPage"

* Adjust the size and align with the "Current" alarm lis
* Change the "Value / Source" property
* Change the "Columns" properties
Use the Automation Studio Copy / Paste function y 'Current"
t

alarm list. All that needs to be changed for this '

is alue /
Source" property.

p alarm list. The bottom
hat‘have occurred since the
ponents runtime system.

Result

The pending alarms are displayed in
alarm list shows all alarm status ¢
alarm server was started by the

ual Co
01017:39:01 Q

%)
)

023002010 12:33:50 i)
03 0i201012:33:50 %)
023052010 12:33:50 = %]
03M0i201012:33:50 I5 £ gris switched off %)
)
(¥)
(¥)

HEHE

] [+] =]

Fig. 16: "Hi

the alarm text doesn't fit on one line, it will be displayed on multiple

To fit the text on one line, you can adjust the width of the "Alarm text"
column.

ASiV alarms, trends and diagnostics TM640



The Visual Components alarm system

2.5 Interaction with the alarm system

In the previous exercises, we have focused on simply displaying the
alarms. K
Alarm !
What do | do ? ’\
The alarm system can be operated using a confi &uchpad, buttons
or the keyboard.

You can interact with the alarm system in t

e Scroll in the alarm list
* Acknowledge an alarm that req g knowledgement
* Acknowledge all alarms
e Bypass an alarm

S
) (o
[>]

El

Fig. 17: Example of acknowledging arm

s placed next to the "Current" alarm list are used to

chpad is used to interact with the "History"

x|« P“

TM640 ASiV alarms, trends and diagnostics



The Visual Components alarm system

2.5.1

Interaction using buttons / keys

In order to be able to operate the alarm list, you must set the property
"Input = True".

Key actions that operate another control must have the ty
"ControlDependent". For this type of key action, the "Co erty is
set to the control that the action itself is connected.
Keys vkiZurrentalarmUp
Made Irmrnediate
MatrixOFFset <Monex
= Ackion
Type ControlDependent
=<Mone=

Description <Mone >

s Acti

Runtime Currentalarm ETIDI'I — ot

Description Historyélarm vpe ontrolDependen
Zonkral Currentalarm

acion —cance e Bl
Descripkion Acknowledge
Bvpass

Cancel Input
Enker

Goto Documen. ..
After the alarm list is selected, the "Act roperty Goko Documen,

Line Down

Fig. 18: Selecting the alarm list

appears, showing the possible acti
control. E:g: ngn

Fig. 19: Alarm list actions

Task: Draw three buttor larm system
scroll up, sc C and acknowledge

Draw three bu of the "Current" alarm list.

e Up" action)
("Line Down" action)
cknowledge selected alarm ("Acknowledge" action)

owle button, the "AlarmQuit" bitmap should be shown

"ControlDependent" task action only affects controls with the
ty setting "Input = True".

ASiV alarms, trends and diagnostics TM640



The Visual Components alarm system

Procedure:

e For the current alarm list, set the "Input" property to "True"

e Insert three buttons as shown in the template for scr and
acknowledging

* Create a new virtual task for each button

» Select the key action "ControlDependent" for each /butto
e Select the control for the "Current" alarm Ii%

» Configure the respective actions &\

! @ alarm, it is

Result

When the "Current" alarm list contains mo.
possible to scroll through the list.

"Appearance" prc

0317201007 4613

Water termperature not ok

Fig. 21: A he selected alarm

Visual Components Help:
Key action reference / ControlDependent
ntrol reference / Alarm / Input

TM640 ASiV alarms, trends and diagnostics



The Visual Components alarm system

Buttons are used to adapt operation of the alarm lists to a GUI (Graphical
User Interface) template.

Another possibility is to use predesigned touchpads, whic a wide
range of interface designs.

When a key action is performed on the alarm Iisﬁt ha to "Edit"
mode. This sets the pages colors to the colors defi rt ode.
Appearance
ForeColor | ]
BackColor [ z=2
ColorDatapaink <Mone =
= Focus
= Edit
ForeColor 0 s
BackColor O 253
ColorDatapoink <honex
Fig. 22: Page properties

Facts about the ystem

The many c
adapted

figuration options available for the alarm list allow it to be
requirements of a particular situation.

Messages equire any action from the operator should not be
i list of active alarms.

ensuring efficient alarm management begins with the
Jd design of the user applications.

stem changes over the course of a machine's life cycle, and
d be subject to continuous improvement along the way.

ASiV alarms, trends and diagnostics TM640



The Visual Components alarm system

2.5.2 Interaction using the touchpad

An alarm list can also be operated using the default touchpad
contained in the project, or a one you create yourself.

In this example, the touchpad named "NavigationPad_ver" is
operate the historical alarm list.

4

Task: Configure the historical alarm list for
operation using a touchpad

The historical alarm list is operated by the "
touchpad.

_ver"

This touchpad can be selected from the "Inp hpad" property.

Result

The touchpad opens automatically when the historical alarm list is
selected. The touchpad allows you to scroll up and down.

03/11/2010 08:26°8

031142010 09:0 Viater ternperature not ok
03M1J2010 09:08:2 achine is switched off *
0312010 07:47:594 BTl ture not ok
031172010 07:46:18

Ca not homed
Conveyor axis controller is switched off
eder axis not homed

VDIDDIFE
HEEHEE R

Fi
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The Visual Components alarm system

The only action possible in the historical alarm list is scrolling. It is not
possible to acknowledge or bypass an alarm in this view.

Facts about the alarm system

Efficient operation of an alarm system perm
per minute.

Control room operators are often con
and alarms per day. Filtering and prig
ensure that only the most importa

ssages and alarms helps
displayed.

100%

80% ~
N\

B0% N

40%
20% AN

0%

Ahility to respond

ideal critica
1 10 100 1000 10000

Alarms / 100 minutes

Fig. 24: Ability t to alarms

Alarm g n rity filters can be set in the alarm list using the
"Value oroperty.

isual Components Help:
ntrol reference / Alarm / Value / Filter
Shared resources / Alarm groups / Alarm groups / Configuration / Priority

ASiV alarms, trends and diagnostics TM640



The Visual Components alarm system

2.6 Acknowledging alarms

An alarm normally requires an action from the operator.

This action can be "forced" using the alarm's acknowledgem
This means that the alarm remains in the alarm list - even a

(acknowledges) it.

Acknowledge Paossible
WhileAckive Enabled

Fig. 25: Defining acknowledgement behavior

CoffeeMachine
1

The optional acknowledgement image can be 1

used to evaluate the operator's response in
. . f Local, isualisation, ...
the application program. assImage Nones
awledgelmage et
ImageOffset ]

Groupalarm <Mone=
Description

An acknowledgement image is connec
the "Value / Acknowledgelmage" p
an alarm group as a bit array.

Value.Acknowledgelmage

Dakapoink that allows bo monitor acknowledgment of
each alarm (represented by its BOOL array item) in
the control application,

Fig. 26: Acknowledgement image for an alarm
group

dgement behavior and the

The combination_ of th
i in the following runtime behavior:

acknowledgem i

Acknowled

avior Image

Disabled knowledgement not possible No effect on the

juired (e.g. message) acknowledgement image.

Possible nowledgement is only made Alarm = Acknowledge bit set in
sible by the "WhileActive" image. The acknowledge bit is
perty, so it is only possible cleared when the alarm is

en the alarm is active. acknowledged or no longer
active.
ired Acknowledgement is absolutely Alarm = Acknowledge bit set in
required. An inactive alarm image. The bit is only cleared

remains in the alarm list until it is | when the alarm is acknowledged.
acknowledged.

TM640 ASiV alarms, trends and diagnostics



The Visual Components alarm system

Task: Change the acknowledgement behavior of an alarm

In the "CoffeeMachine" alarm group, change the acknowl
image for the alarm with Index [0], so that the alarm text re
alarm list until the user acknowledges the alarm independ
alarm status.

Procedure: \

* Open the "CoffeeMachine" alarm group

to

» Change the acknowledgement behavic “ larm text with Index
[0]
Result

s sta , the "CoffeeMachine" is still
d in the "Current" alarm list.

When the visualization applicatio
off. This causes an alarm to be e

vior is not changed, the alarm text would
be automatically removed from the list when the CoffeeMachine is
turned on. Changing the wledgement behavior keeps the entry in
the list until the user acknow s it.

If the acknowledgement be

@ Visual Components p:
Sharedaesources / Alarm groups / Alarms / Configuring alarms /
Ack dge

S

ASiV alarms, trends and diagnostics TM640 27



The Visual Components alarm system

2.7 Bit and value alarms

An event or alarm is generated in the Visual Components alarm system by
setting a bit in a bit array.

If an alarm should be triggered when an upper or lower limit.is ex d,
the alarm line can display the corresponding value of a varia in addition
to the bit event.
An alarm text is made up of a static text and an opti% text

c

xt.

and/or value. The dynamic parts of the alarm text as
"TextSnippets" and inserted anywhere in the alar

TextSnippets can be inserted in the alarm tex the
"TextSnippets" tab.

Mame Tuwpe StyleClazz Dietailz

ol fadaterTemp | Mumeric default D atapoint{actT em

Texks  Text Snippets Alarms  Text Snippets
Fig. 27: Inserting TextSnippets
In this example, an alarm is erated when the water temperature drops
below a certain value. In th llowing task, you will add the temperature

limit to the alarm text.

Task: Display t mp e limit in the alarm text

In the "CoffeeMachine rm group, edit the alarm text with Index [1] so
that it displays the temperature from the process variable
"gHeating. us.actTemp".

Instead a e te ater temperature not OK", the temperature value

at the @ e alarm should be displayed.

TM640 ASiV alarms, trends and diagnostics



The Visual Components alarm system

Procedure:

* Insert a new TextSnippet with the name "WaterTemp" and the type

"Numeric"
» Connect the process variable "gHeating.status.actTe e
"Datapoint" property

* Under the "Alarms" tab, add the TextSnippet to the resp

ive alarm
text using the shortcut menu (check edit m%de o text)
Index « | English | German |
1] Maching iz switched off .Maschine izt ausgeschaltet
1 Water temperature not ok |\u’\l’assertempera‘tur nicht ok
2 Feeder axis cortroller is switched off  Regler der Zufil
3 Feeder axis not homed Zuflhrung nic _rgferenziert
’% Indey & | English | Gemar
G 1] Machine iz switched off "Masc:hi ausgeschaltet
1 Water temperatureVaterTemp} not ok peratur { iater Termpt nicht ok
Fig. 28: Insert TextSnippet at the desired position in the
Result
When the visualization is started, an a is generated showing the
current water temperature. This alarm starts by displaying 0°C or 32°F
(initial value), and shows limit value when the alarm is turned off.

Fig. 29: Alarm with limit value

perty of the TextSnippet "freezes" the value when
ered in the historical alarm list.

Visual Components Help:
Shared resources / Alarm groups / Alarms / Text snippets

ASiV alarms, trends and diagnostics TM640



The Visual Components trend system

3. THE VISUAL COMPONENTS TREND SYSTEM

The trend system is a tool for displaying a two dimensional graph of one or

more values over time — similar to an oscilloscope.
The trend system displays a graph in a "Trend" control. The
horizontal x-axis (abscissa) represents time, and the pro

c
values are displayed on the vertical y-axis (ordinate).
The trend system is used to observe not only the’z of a ess value,
but more importantly how it changes over time. \

Process A _
Value 1ap = W

K A Time B T
160 [P T T
LA T L
-3 Enme ANENRN)
H Y R — _———— S e i B _--_“_-_—-___.‘_____
—y ANENAEE e NER N
10 T

E I

E ]

N [

3 /
U, P Q B EEEERE
i 40 LA LLL

a et

| LLLAALA
143245

o 16 graphs with color coding
easurement cursors to view values
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The Visual Components trend system

3.1 Trend system terminology

This chapter describes the terminology used in the trend s

A trend control is used to display a trend window (trend contai age
Trend data defines which process variables should be re‘rde displayed.
There are two types of trend data:

e Online trend \
Process variable(s) are recorded at a define ple rate for a

defined interval (number of samples).
 User trend

Displays data from a defined number @ values in an array
from the application program.

Trend curves show the trend data in the tren@ "\
Qme and value axes in the trend

e of the trend control, and include one or
which the curves are displayed and the
axes.

Trend scales are used to label and gradu
container.

Trend containers define the appear
more trend curves, the gri
appearance of the value an

e Upto 16 curves
* Onetime
e Multiple

2 scaling and labeling
different scaling and labeling functions

The trend sys omposed of various controls and configurations,

reated using the Trend Wizard.

ASiV alarms, trends and diagnostics TM640
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3.2 Task

The task in this training module is based on the visualization application
created in TM610.

B YNC - BER Coffee Machine
0240472010 13:34:39
2 e Y
Crearm 200 mil e BAR Coffee Ma e
SHEED 2010 14:33:40
T = N
Wister 150 mi S .
Price 139 € 200 =
Water termperature 168.0 °F 1603 ,1
13U§
100 s
‘Waler settemperature reached =
‘ Service | | Trend -Ig%. ?U% I
F =
7\IH TTITTITTITTITTTTTT TTITTIITITITTIITIITTaT
21:28:15 a0 21:29:00

Fig. 31: "Trend system" sample program

In this sample program, a fun block in the application program
controls the water temp s the CoffeeMachine is turned on.

The closed-loo s on the type of coffee, and is started after

The following tasks wi erformed in this training manual:

new trend page

end page with the "Trend Wizard"
rature curve in the trend system

d curve with a different scale

the trend system

e Cre
¢ Deve

3 te

ing from the main page to this new page are described in the
raining manual.
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Task: Create a new page called "TrendPage" N

e using

g
To get from the trend page back to the main pag’, utt ust be
created there to change the page back to "MainP

Under the "Pages" node, create a new page and name it"
Then connect it to the global image layer "globalArea".

The "Trend" button on the "MainPage" takes you to the
the "ChangePage" key action.

Result

Pressing the "Trend" button opens the
possible to change back to the "Main

¢

pag m there it is also

T

|Macmne iz gwitched off

| Service | ‘ Tren% Alarm |

L
Fig. 32: Changing to the "Trend" page

&
S
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3.3 Configuring the trend system

There are two ways to configure the trend system:

* Express configuration using the Trend Wizard
* Manual configuration of trend objects (user-defined

The "Trend Wizard" is used to create a new trend@r e.

The Trend Wizard can be opened by selecting the [ @ x
Wizard icon in the property editor toolbar for the i -
“Trend" control.

StyleClass
Position
+ Appearance

@ Visual Components Help:
Visualization resources / Tren
Control reference / Trend / Trend d

Trend Wizard - Step 1

the process of creating a zimple trend

mber of trend curves [trend channelz] and the
on pou would like to create.

Recaording
() Online Tren tode: | Continuous [ |
() User Trend Diuration [g]:

Sample Rate [ms]:

< Back i Mest > il_ Cancel J l_ Help J

: Creating a trend configuration using the "Trend Wizard"

TM640 ASiV alarms, trends and diagnostics
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3.4 Displaying an online trend

In this example, the change in water temperature over time after the
CoffeeMachine is turned on is displayed in the trend contr "
trend".

-

Task: Create a trend configuration for displaying t
change in water temperature over tim

Insert a "Trend" control on the "TrendPage" as sh in the tasks.

Use the "Trend Wizard" to configure a trend/w type "Online",
which records the process variable "gHeating s.actTemp" for one

minute, with a sample rate of 100 milliseco

Configuration in the pages of the Tr

Page 1:
e Trend Type: nline Trend
e Channels: 1
* Recording: Continuous
e Duration [s]: 60
e« Sample Rate [ 100
Page 2:
gHeating.status.actTemp
red
0
100

Page 3:

Inse "Trend" control on the "TrendPage"
tart the Trend Wizard from the properties editor
ke the configurations on the three pages of the Trend Wizard

ASiV alarms, trends and diagnostics TM640
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Result:

A trend configuration is inserted on the page.

% dithy %H:%M:%é’

Fig. 34: Result after finishing the "Trend Wizard"

In order for the trend to be layed correctly during runtime, the value
range for the y-axis must b nfigured manually.

With Automat and higher, this setting can be made in

the Trend Wizara

Facts abg system

rend system is not determined by how many colors are
y curves are displayed.

o) ize the analysis of measurement data, a maximum of 2 to 4
rves s Id be shown at a time.

Eac color should have a corresponding description in a legend
next to or below the graph.

TM640 ASiV alarms, trends and diagnostics
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3.4.1 Components created using the Trend Wizard

The entries and configurations you make in the Trend Wiza

d create
various trend components.
These components can be edited later on, or they can be ted ted

manually.
[ Trends .
= 4 Trend_t
TrendData_1_Curve
Trendirid_1
TrendScaleConkainer_1

The components created using the Tr are inserted in the project
explorer under the "Trends" node.

TrendScaleConkainer_2
e TrendTimeScale_L
“ 3 TrendvalueScale_t
Fig. 35: Trend components
@

Trend Data includes all process variables that are recorded by the trend server.

* Process variables an ation of recording
 Type of trend - "Onli
e Minimum and alues to be displayed

e Optional a poin ntrolling the recording

One or more entries fr is trend data are connected to a curve in the

trend container.

Trend_1 contains bjects for displaying a trend curve (trend container)

onnected to a trend data value
and y axes
ainer grid

trend container is connected to the trend control to display the curves
an es it contains.
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3.4.2 Trend data

Double clicking on "Trend Data" opens the trend data editor.
Indey & Hame Tupe

=4 0 [TrendData 1 | Criline
Fig. 36: Trend data generated by the Trend Wizard .

In this example, the temperature value displayed@ should be
Si

limited to values between 0 and 100 degrees Cel

Task: Configure value limits for y-axis

In the trend data of the entry created d ard, set the
minimum and maximum limits for ue"/property to 0 and 100
degrees Celsius.

Then, rename the entry from its de ame to "WaterTemperature".
Facts about Visual Co nents

All object er creates in a visualization project are given a default
name, whi ived from the base object.

)le objects of the same type are inserted, a consecutive number
d to the end of the default name.

t refore recommended to give each object in a visualization
ojec scriptive name so that it can be easily identified.

TM640 ASiV alarms, trends and diagnostics
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Result

The limits are applied immediately to the "Trend" control
"“TrendPage".

This ensures that the temperature curve will be displa ctly
during runtime.

<

|

Fig. 37: Correct configuration of limits

unctionality of the temperature displayed in
teps will configure the design of the

This change ensures the b
the "Trend" control. The follow
trend container.

@ Visual Compone

Visualization resources / Trends / Configuring trend data

ASiV alarms, trends and diagnostics TM640
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3.4.3 Trend container

The trend container contains the elements that are needed to display a

trend curve.

A trend container can be compared to a process image - ¢
display the trend curves are placed here and configured
properties.

A trend container is edited on the node of the trend object. ontrols of
the trend object are listed under this node..
[ Trends

‘[ Trend Data

=4

TrendData_1_Curve

Trendirid_1
TrendScaleConkainer_1

Trend3caleContainer_2

-y TrendTimeScals_1

b % Trendvaluescale_1

Fig. 39: Trend container

Double clicking on a trend object
opens an editor where it can
configured.

Fig. 38: Trend object editor = Trend container

rves can be inserted in this trend container. Under the
> is a container for the time axis, and to the left of the
is a container for the value axis.

trend ¢
trend ¢

The pr ies of an object can be configured in the properties editor when
object is selected.

TM640 ASiV alarms, trends and diagnostics



The Visual Components trend system

In the next step, the label axes for the two scales will be configured.

Task: Change the background color of the x and y axes
to match the design of the page

The default background color for the label axes i§dar . To make
the axes match the background color of the processiima lect a light
gray with color index 252.

Make this change for the "TrendValueScale" an ndTimeScale" axes.

Procedure: 2
* Open the trend container by d licking on the trend object
» Select the "TrendValueScale" and imeScale" objects
« Change the Backcolor prop in the appearance properties

The changes can be chec
tab).

in the trend container's preview (Layout

i} 10 30

& e
‘Assemb\ Layout

Fig. 40: Tren

ponents Help:
isualization resources / Trends / Configuring trend objects
ization resources / Trends / Editing trend objects

ASiV alarms, trends and diagnostics TM640
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Result

The trend axes in the trend control now have the same b und
color as the process image.

031662010 m-sa-u#
1903 .
: N

UL A A AR AR AR LA LA AR R
07:58:0 07:58:15 07:558:30

B I e Y e S T T A

Fig. 41: Background color of the scale axes has b ch

To conclude this task, we will add the temperature units (°C or °F) to the
value axis.

Task: Display the value axis

In the properties of t

text (sho%

Proced

endValueScale" control, configure the unit

Fo e "TrendValueScale" control, change the "Format / UnitText"
erty.

TM640 ASiV alarms, trends and diagnostics
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Result

The unit text is displayed in the top left edge of the value axis according

to the language setting (process variable
"gMainLogic.status.curLanguage").

"“'ﬁm A \

Fig. 42: Display units text

@

Wl
Nt Al

Facts about the tren em

e appearance of the trend object is configured using the
rties of the controls.
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3.4.4 Displaying a second curve

So far the trend control only shows one curve.

In the next example we will add a second curve, whose proc
generates a sawtooth curve. The objects for the trend confi

created manually to provide a closer look at the relation
them.

be

The code changes needed for this task are made int "visCtrl".

Task: Create a sawtooth curve in the prog trl

Insert the following line in the cyclic part o
"visCtrl.st":

ured Text program

trendJigSaw : = trendJigSaw + 1;

The "trendJigSaw" process varia m the data type "USINT".

Result:

The "visCtrl" progra 3 200ms task class. The value of the
process variable is i 1 every cycle. Once the process
variable reaches t tis reset to 0 in the next cycle.

g Cyclic #2 - [200 rnz)
b Z visChl

dited while the Visual Components editor is open and a
iable is inserted in the program, the data points in the
Local" node must be refreshed by pressing the <F5>

m this point on, the new process variable can then be used in the
ization application.

TM640 ASiV alarms, trends and diagnostics
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In order for the process variable to be recorded by the trend server, it must
be added to the trend data ("TrendData" node).

Task: Add the process variable to the trend data

Under the "Trend Data" node, insert a new objecgnd
e The duration of the recording will be
sample rate of 100 ms.

* Insert the "trendJigSaw" process ble for
property.

e "Value"

Procedure:

* Open the editor for the "Trend D
e Insert a new trend object with t

» The type of the trend object
continuously.

* The duration of the recording i ermined by the "SampleRate" and
"SampleCount" settings

» Connect the process iable "trendJigSaw"

st

onnected to a trend curve in the trend
olayed.

The new trend object
container where the ¢

When the trend in ened, the controls that can be inserted in
the trend contain hown in the toolbar.

ocess variable should always be sampled twice as often as a value
ch could possibly occur.

ASiV alarms, trends and diagnostics TM640
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To insert a new curve in the trend container, drag a "TrendCurve" N
control to an open space.

Fig. 44: Insert a trend curve in the trend container &

The connection to the process variable is
established by linking the trend objects found
under the "Trend Data" node.

| walue |

Marie TrendCurve_1
StvleClass TrendCurve

= Appearance

= ¥Yalue

TrendData  [JigSaw Dl

# Format

Fig. 45: Connecting trend data

For the trend curve to ha e to a scaling axis during runtime, the
( or existing scaling axis.

ting scaling axis to

This is done by draggin
axis into the trend curve.

d dropping the scaling

i

Fig. 46: Assign scaling axis

P is step for both axis labels.
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Task: Configure the trend curve in the trend container D
SO
Insert a new curve in the trend container and connect the "digSaw" trend

object you just created in the trend data.
Set the curve to color index = 2 (green).
Connect the existing scaling axes to the x and yges.

he value limits of

Result

The two curves are displayed in the "Trend"
the data type connected to the trend
automatically applied to the scaling

The process variable "gHeating.s s. " has the data type
REAL, which doesn't permit aut ic scaling.

016:43:2

200

-
100
ol
1]
16:43:00 I 16.4I3.15 I 16.4|3.30
N i et T e S )
Fig. 47: Di in the trend control
7] ual Components Help: Control reference / TrendCurve
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3.4.5 Multiple scales for the value axis

In the last example, the trend container that displays the temperature in a
range between 0 and 100°C was expanded to include a sec urve with a
range of 0 to 255.

Since the two curves use the same scale for the y-axis (T, eScale),
the limit values for the largest range are used automatically.
If the curves should be displayed with different scal e ntire value

range, a second y-axis must be used.

A new scaling axis must be inserted for the y-axis. o this, %
drag and drop the "TrendScaleContainer" c t of

on th
the existing container for the value scales.
In this container, insert the "TrendValueScale and connect it to the
second trend curve via drag and drop.@

/g

F'l|:||:|E=I'|.iE:E:
TrendCurve @ TrendCurve_1 ha
Bar LT 2
Fig. 49: Connecting the TrendVa
Marme Walue
Marne TrendCurve_1
StyleClass TrendCurve
= Appearance
H H FareCalar 1 e
This can also be the property editor s H>
of the second curve by cting the ColorMap <Mone>
"TrendVal le" control for the Coipatspolnt <tone>
= Marker
"VerticalSc roperty. = Value
TrendData JigSaw
= Format
= Sktatus
HarizontalScale TrendTinmeScale_1
WerticalScale TrendvalueScale_2
Description =Mone >
TrendvalueScale_1
Trendvaluescale_2

Fig. 48: Changing trend scales
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Task: Add a second y scaling axis

Insert a second scaling axis for the values in the trend co

to the second trend curve. Q
Result &

Two scales with different ranges are shown axis.

This allows curves with different ranges to b S ed in their full
height.

The temperature is displayed with th e of the process variable and
the unit text. The sawtooth curve is di nscaled with the limits
defined by the data type "USINT:!

Fig. 50: Cur

Visual Components Help: Control reference / TrendScaleContainer
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3.5 Interact with the trend system
The trend system is operated using key actions or using process variables
connected to the properties of the trend objects.

In these exercises, we will be changing the range displaye th

axis. This is done with buttons that perform the "Zoom" a .

JrA 3 | .
; 190; LT =t \z,
znn—f —f =T
; 150; — 1] P
3 3 =
3 1304 1
3 3 I
1””‘2 1003
og 4”; 4

TT T T T T T T T T[T I T I T T T [ TT T T T T TT [ TT T[T
21:2358 21:24:02 21:24:06 12400

Fig. 51: Changing the time axis

In order to be able to operat e "Trend" control, you must set the
property "Input = True".

to the time range

Create two butt e right of the trend control that can be used to

zoom the time range.

One butt reases the displayed time range and the other decreases
it.

g the "Zoom" key action, and the displayed time range
ged horizontally.

"Action" property for decreasing the size of the time

Keys / Action / Type Zoom

Keys / Action / Base Current

Keys / Action / Direction Horizontal
» Keys / Action / Factor 0.5

TM640 ASiV alarms, trends and diagnostics
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Procedure:

* Set the "Input" property of the trend control to "True"
* Insert two buttons to the right of the trend control

* Create a new virtual key on the "Keys" property of the
* Name the virtual keys "vkZoomlIn" and "vkZoomOut'

» Select and configure the "Zoom" key action

* Use a zoom factor of 0.5 for decreasing an(ﬂ.o fo reasing the
time range. \
Result &

A factor smaller than 1 reduces the displaye hile a factor
greater than 1 increases it.

If the displayed time range larger thar ion of recording for the
trend data, (SampleRate * SampleCo a is displayed outside
recorded duration.

R

1804

1003 1004
E | A
RN |
- T T T T I T T I T T I T T T I T T T T T T T T T I T T TTTT
22600 222700 222800 22:29.00 223000 223100 223200
et s aeant® oL S

Fig. 52: Zooming t range
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The format of the time axis is set automatically (default setting).

To change how the time axis is displayed, change the "LabelPosition"
property for the "TrendTimeScale" control in the trend con .

Format
& PitchLines
LabelSource Mone
LabelPosition .
Fig. 53: Configure the time format for the time axis \

For more information on the extensive optio
system, consult the Visual Components

ating the trend

i@ Visual Components Help:
FAQ / Trend System
Key action reference / Zoom
Control reference / Trend
Control reference / Tren
Control reference / Tr
Control reference / Tren

alueScale
imeScale

&
S

TM640 ASiV alarms, trends and diagnostics



using the System Diagnostics Manager

4. USING THE SYSTEM DIAGNOSTICS MANAGER

With Automation Runtime 3.0 and higher, the controller can be diagnosed

using the System Diagnostics Manager (SDM) integrated i perating
system.
The HTML-based SDM pages can be easily displayed in Vi om ents

using the "HTMLView" control.

The full SDM functionality is automatically availablé
Runtime system without making any changes to th iza
application.

@ Automation Studio Help system
Diagnostics and Service / Diagnostics Toal}/'S agnostics Manager
The System Diagnostics Manager can d in any Visual Components
application that is based on an SG r (e.g. PowerPanel, APC,

X20 CPU, etc.).

On the "PC based Runtim
accessed via Visual Compo
3.0.81.

imulation (AR000)" the SDM pages can be
s starting with Automation Studio

This training ule how the procedure for configuring SDM
in Visual Com tomation Studio 3.0.80 these tasks can
be completed u 4 target system (e.g. PowerPanel PP420).

o
S
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using the System Diagnostics Manager

4.1 Task

The task in this training module is based on the visualization a
created in TM610.

lication

I YNC - B&R Coffee Machine DEx

03/04/2010 13:34:39

Y

Cream 200 ml /ol B&R Coffee Ma

SHEED 201013:57.27

Coffee powder

Water 50" i System 0 e e 0 .
General imi
Price a0l ] Memory Timing U Us
Operational Values CP!
5 Node Number: 2/0x02 Hostname:
Water temperature 158.0 °F Current CPU mode: AUN R T e
Eattery status: 2 Reboot Mode.
CPU temperature: B i worlart
CPU usage: 0%, after powerfal wa art
Target time- 2010-03-12/06:59:02| a&fter change of tart
Operating hours: - Preserve permanent
Powsr-on cycles: - after CF/HD: o
‘Waler settemperature reached Solteare < Ti
Autemation Runtime: V03.00 Erver:
. wisual Components: 3638 client:
e Motion Contrel: 2.16.0 rver I s
CNC Software: - TP syl isation al
B nisation i I
enabled
enabled
UsE -
CF remo =

Fig. 54: Sample program "System Diagno Manager"

agnostics Manager will be enabled in

In this example, the Sy,
i ed on the "ServicePage".

Automation Runtime a
ormed in this training manual:

* Enable the Syste iagnostics Manager in the Automation Runtime
configuration

* Disp e SDM on the "ServicePage"
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4.2 Enabling the System Diagnostics Manager

The SDM is enabled in the physical view by right clicking the CPU node
and selecting <Open AR Configuration> from the shortcu u.
In the configuration editor that opens, you must enable th eb and

the SDM(Property = On).

%8 PP420.CPU [AR Configuration]* X ]

L3
M arme Walue
=] ’:I $root
Ethemet parameters
DMS parameters
. Additionally supported hardware
OPC Server
W'eh Server
b @ ActivateWeb Server on
- System diagnostics
i Activate Systemn Diagnostics Manager [SDM] |-:|r| ,

Fig. 55: Enable SDM in the current configuration

From this point on, the connection to DM can be tested using a web
browser. This connection is also possible on the "PC based Automation
Runtime Simulation (AR00O

URL = http://localhost/s a. (access to HTML pages)
URL = http://localhost/ (access to SVG pages)

If your browser uses a proxy server, the IP addresses for SDM access to

Automation Studio Help system
iagnostics and Service / Diagnostics Tool / System Diagnostics Manager
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4.3 Displaying the SDM HTML pages

The HTML pages of the SDM are displayed using an
"HTMLView" control.

The URL for displaying the HTML page can be configured either i t
group or on a URL data point.

Advantage of using text group: \

* Language-dependent URL possible

Advantage of using URL data point:
« Easier to set up in Visual Compon
» Can be configured dynamically f plication program

Requirement for displaying the :

 The size of the HTMLView contro the page must be configured

for the respective resolution.
e There must be no border (Border = <None>)

Supported display siz

Panel size LView size URL
Q 316 x 191 http://IP-Adresse/sdm-qvga/qvga.cgi
VGA 620 x 339 http://IP-Adresse/sdm-vga/vga.cgi

1004 x 567 http://IP-Adresse/sdm-xga/xga.cgi

[ alization, the page resolution or smaller can be used (e.g.
. GA pages displayed in a VGA visualization).

H TM640 ASiV alarms, trends and diagnostics
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The text for the URL "http://localhost/sdm-vga" should be defined in a text
group for all available languages.

Task: Enable the SDM and display the HTML page

Your task is to enable the SDM in the Automation Ru
configuration.

Enter the URL in a new text group named "URL_S N configured
languages.
Insert an HTMLView control on the "Service ith the correct size

(620 x 339 pixels) and connect the text group DM" to the "Value"
property.

Procedure:

* Create a new text group an me it "URL_SDM"
* Insert text with the URL
* Insert an HTMLView control on the "ServicePage" with the necessary

size
 Connect the newly cr text group to "Value / DefaultURLs"
property
Result

The pages of the Syst iagnostics Manager are displayed on the

"ServiceF

D304/2010 13:57:27 ’

Hardware Logger Profiler

Timing CPU Usage i
CPU Configuration i
2/0x02 Host name - @]

Current CPU RUN CPU mede s witch:

Eattery status - Reboot Mode

CF Bture - after reset warm start
after powerfail warm start

2010-03-12706:55:02| after change of CF/HD: warm start
- Preserve permanent PV memory
after change of CF/HD: no
Software Vercions Time zone: GMT
an Runtime V03.00 SNTP server: -
. 3.63.8 SNTP client:

2.16.0 Server P address:

Fig. 56: Displaying the SDM pages in the "HTMLView" control
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using the System Diagnostics Manager

4.4 Interaction with the SDM
All interaction with the SDM takes place using the HTML pages.

The screen can only be refreshed using the Refresh button e @
HTML pages. You can navigate between the SDM functions usi

the tabs in the header. Q
B&R System Diagnostics Manager \

Software | Hardware | Logger \ Profiler

General

Memory _ Timing _ CPU Usage

Operational Values CPU Configuration
Node Number: 17/0x11 Hostname: ER_HOST
Current CPU mode: RUN CPU mode s witch- Ox04
Eattery status: K Behont Made

CPU temperature:
CPUusage: B&R System Diagnostics Manager
Cperating hours
Power-on cycles

L - | T
Software TR =
Automation Runtime: VaICRIAE

System ‘ Software

: Vv IFL
Visual Components: o [F2 (ETHERNET]
Metion Centrol:  IF3 (P2IF)
CHNC Software: o IF4 (USB)
v IF5 (USE)
' IF6 (X23F)

(c) v.br-

(c)2008 B&R v_br-automation.com . Leg

Image navigation in the
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Summary

5. SUMMARY

The alarm and trend system records events in the process sequence and
the changes to process data over time. This data is then di d in Visual

Components using corresponding controls.

Fig. 58: Visual Components - Alarm system, Tren tem an

nostics

With the freely configurable alarm properties and the multiple possibilities
for display, the alarm syst an important Visual Components function
that can be used in all of you alization applications.

The trend system also des extensive options for displaying curves.
Wizards assist t g a basic trend configuration.

ation Runtime provides basic system
very visualization application.

The SDM integrat
diagnostics functions
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Notes
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Summary

Overview of training modules

TM210 - The Basics of Automation Studio
TM211 — Automation Studio Online Communic
TM213 — Automation Runtime
TM220 - The Service Technician on
TM223 — Automation Studio Diagnos
TM230 - Structured Software Generati
TM240 - Ladder Diagram (LAD)
TM241 - Function Block Diagram (FBD)
TM246 - Structured Text (ST)
TM250 — Memory Manage

Data Storage

TM400 - The Basics of Motion Contr
TM410 - The Basics of ASi

TM440 - ASiM Basic F
TM441 — ASiM Multi-
TM445 — ACOPOS ACP

TM450 - ACOPO d Adjustment
TM460 - Starti

TM480 — Hydr

TM500 — The of Integrated Safety Technology
TM510 — ASiST

TM540 - ASiST Safe

&
N

&

600 — The Basics of Visualization

1610 — The Basics of ASiV

630 — Visualization Programming Guide

640 — ASiV Alarm System, Trend and Diagnostic
M670 — ASiV Advanced

TM700 — Automation Net PVI
TM710 - PVI Communication
TM711 - PVI DLL Programming
TM712 - PVIServices

TM730 - PVI OPC

TMB800 — APROL System Concept

TM810 — APROL Setup, Configuration and Recovery
TM811 — APROL Runtime System

TM812 — APROL Operator Management

TM813 — APROL XML Queries and Audit Trail
TM830 — APROL Project Engineering

TM840 — APROL Parameter Management and Recipes
TM850 — APROL Controller Configuration and INA
TM860 — APROL Library Engineering

TM865 — APROL Library Guide Book

TM870 — APROL Python Programming

TMB890 — The Basics of LINUX
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