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Requirements

Training modules:

Software:

Hardware:

TM210 — The Basics of Automation Studio

TM211 — Automation Studio Online Communication

Automation Studio 3
Automation Runtime 2.90

None
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1. INTRODUCTION

As long as a system is running normally and undesired states don't crop up,
everything is OK.

However, if this isn't always the case, you need tools and help to get to the
bottom of whatever is causing your error.

Automation Studio provides several uniform diagnostics tools for
controller systems.

All important data can be read, made and saved into records, and reused
for documentation purposes.

Fig. 1 Diagnostics

The diagnostics tools in Automation Studio provide irreplaceable support
not just for commissioning or looking for errors, but during the software
development phase as well. Once you've finished this training module,
nothing will stand in your way. You will be able to use this documentation
at any time as a reference tool while you're working.

A great amount of information is provided in the Automation Studio online
help about how the individual tools can be operated. Information about
how to use these tools is provided in the following sections.



Introduction

1.1 Objectives

Participants will become familiar with the use of the various diagnostics
tools in Automation Studio for error detection and correction.

Qverview

Status Bar

Information about the Target System
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Fig. 2 Overview
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2. OVERVIEW

Automation Studio provides numerous different tools for diagnostics.
There are tools that just provide an overview of what's going on, tools that
allow information to be read, saved, and modified, and tools that can be
used to get deep into the system to optimize it.

The following diagnostic tools are available:

Status bar

Online info

Logger

Monitors (system, hardware, I/O, force, programming languages)
Watch & archive

Trace

NcDiagnose

Profiler

Debugger

In engineering, it's always necessary to learn and master a large number of
different tools. Choosing the right tool is decisive if you want to receive the
information you need within the shortest possible time.
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Status Bar

3. STATUS BAR

The status bar is located on the bottom edge of the Automation Studio
screen. Important information about the controller status is displayed on
the right-hand side:

» Connection
* CPU type, operating system version on the controller
» Status of the controller

Fig. 3 Offline — No connection to the controller

oMz |cP3en w290 @

Fig. 4 Online — connection to the controller

|CoM7  |CP3s0 w240 QE\;‘ :i

Fig. 5 Online — Service mode

|comM7 |cP3sn w2.90 ﬁ@ne :E

Fig. 6 Online - Diagnostic mode

|comz  |craen w22 @

Fig. 7 Online — Boot mode (default operating system was loaded)
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Information about the Target System

4. INFORMATION ABOUT THE TARGET SYSTEM

The Online Info is an overview window that displays information about the
target system. This includes information about available memory, battery
status, node numbers on the CAN bus or Ethernet interface, and clock
settings on the target system.

Online Info is opened by selecting Online info... from the CPU's shortcut

menu.
| Project Explarer - X
Model no. | Slat I Dezcription
Elaw  PLCI
=Y 2005 PLC  BasePlate

Fok  3PS4E59 PS5 FPawer Supply S0
SL1E

COpen Software Configuration
ta Cpen Permanent Yariables

L ﬂ.’ 34ITTEE Open Variable Mapping

L % IDI486.E Cpen Setial

L, 3amos1e  OpenEthernet
g 3NC1506  ©pen Virbual Panels

4L AIF0S0E  Open LiO Mapping

-5, 3DN75E  Open AR Configuration

gL 3IFOR0E Cpen IF1 Serial Configuration
[E LgL  3FE13

COpen IF2 Ethernet IO Mapping
27 COpen IF2 Ethernet Configuration

Open Profiler
open Logger

Insert ...
Delete

Update System Components

(a0 To [Master

Crline infa.,.

Enable
Disable
Properties ...

Fig. 8: Opening the Online Info

x

System | temary I Datea’Timel

Syztem

Buff. internal: - Ok,
Boat type: W arm restart
Bulf. external: OF

Application Memory
Type: CP3E0

Target S V290

IMNA node number: 3

Fig. 9 Online Info

TM223 Automation Studio Diagnostics



5. LOGGER

All fatal errors, warnings, and information which occur within the
framework of the application are recorded by the operating system. This
log is stored in a separate system logbook in the controller's memory. It

can be displayed using the logger and saved as a file as long as there is an
online connection.

The logger can be opened via the main menu Open:Logger.

Ol fun/Config2 - Automation Studio - B&R Training Eggelsberg

File Edit Wiew Insert | Open Project Online  Tools  Window  Help

lasd@| & O o B ish @
E o OED I D Wl 6 Profiler Chrl+Shift+P a a e €
T
SR SafeDESIGHER ¥PETE
|Project Explarer Software Configuration jl
Madel fo. Permanent Yariables -
E|=h FLC1 ‘ariable Mapping
B 2005 Serial |
% 3PS4E T T, 280DC
%i CPIE Wirtual Panels
t'&' 3l 10 Mapping e 32, Power
5 AR Configuration )
& §;||E IF1 Serial Configuration jgfh;11 fﬂslt
Al 3BMOE IFZ Ethernet If0 Mapping s, 4 Output™,
b IFZ Ethernet Configuration L4

B Logical View | ﬁ Configuration Wievs %i Physical YView

Fig. 10: Opening the Logger
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The logger window is divided into five areas:

* Module list (1)

¢ Details window (3)
» Backtrace (4)

* Toolbar (b)

Table in which the Logger entries are displayed (2)

Il
=@ m@ e 5
Modules X |
Object Mame Ivisiblgl Continuous Lewvel Time Error Number |05 Task Loager Module | Errar Description ASCIl Data Locatior & |
= 2 Online _1 & W aming 2008-05-05 11:36:41.980000 3251 ROOT User resize of log modu... Online
= @ System O _2 & W aming 2008-05-05 11:36:41 981000 1] ROOT User created log modul... Online
rij User O _3 & W arning 2006-05-05 11:36:41.473000 325 ROOT System tesize of log modu... Online
_4 & W arhing 2008-05-05 11:36:41, 474000 1] ROOT Suystem created log modul... Online
SLEY Evor/Proc. 20080505 11:365.21 630000 25300 ArException System AR-RTE: EXCEPTION Divide eror Online
_E & Warhing 2008-05-05 11:33:39,950000 1] ROOT User created log modul... Online
_? & W aming 2008-05-05 11:33:39,943000 325 ROOT User resize of log modu... Online
_E & W arning 2006-05-05 11:33:39,450000 o ROOT System created log modul... Online
_9 & W arhing 2008-05-05 11:33:39,443000 325 ROOT Suystem resize of log modu... Online
| 10| & waming 2006-05-0511:33:20135000 7421 SYSSETY System WARMING: PLC Reset: Wamr... Online
J & Warhing 2008-05-05 11:33:06,313000 325 ROOT User cleate of base us.. Online
ﬁ & W arhing 2008-05-05 11:33:08,313000 1] ROOT User created base uzer.. Online
| 13| () Information  2006-05-0511:33:06.319000 7499 ROOT User WARMING: PLCSW Update made 12,85 Orlire
1 R oo —— r— _>l_|
|Deta\|s ofx ||Backtrace ofx
Name |Va\ue | |Mame
Lewvel Error # Processor Exception [ Backirace Data
Date 05.05.2008 | E| Name: "cpchic” / Address: 0x01a2b864
Time 11:36:21,630000 = | - EXCEPTION POSITION: Module: "c_task” / Dffset (x00000052
Error Humber 25300 Ld - FUMCTION START POSITION: Module: “c_task” / Dffset; 0x00000C
05 Task 3 ArE kception Mame: "_CyclicLDaderCycIeUn"4dd|ess: 0x00155eb0 / Param Count: 1
Logger Module System ddress: 000209238 / Param Count: 2 / Parameter: 0x01aB8abf0, 0x01b1
Location Online Address: 00020958 / Param Count: 10 7 Parameter: Ox01515d478, O0x001
Error Description AR-ATE: EXCEPTION Divide ol
ASCIl Data -
d | 2l © | — 2

Fig. 11 Logger window

Module list

A list of all Logger modules that can be displayed is shown here. This
includes modules on the controller (online) or modules from the PC (stored
modules). Logger data is refreshed as frequently as possible if Continuous

is selected.

Logger entries

A list of the Logger events that have occurred is shown in this window.

Detail window

Detailed information about the selected Logger event is shown in the detail

window.

TM223
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Backtrace

For exceptions that are triggered by the application, the source code that
triggered the error can be determined under certain circumstances. If the

faulty source code is able to be determined, the information is shown in
the Backtrace window.

M ame
= Backtrace Data
El Marme: [:%pclic" 4 Address: 0x01 220864
: EXCEPTION POSITION: Module; "o _task" / Offset; 0200000052
: L FUNCTIOM START POSITION: Module: "c_task" / Offset: 0000000
-- Mame: "'_CoclicLoaderCycleldp" / Address: 0x00155eb0 / Param Count; 1
-- Addresz 000209538 / Param Count: 2/ Parameter: 0:01a8abf0, 020101
[+ ddress: 0x002095e8 / Param Count: 10/ Parameter: 0x01515d78, 0001

+ 4

Fig. 12 Backtrace

Double-clicking on the first line, which is marked with a green arrow, brings
you to the code line that caused the error.

Toolbar

The icons for opening, saving, refreshing data, re-reading data and
activating window sections are shown here.

Note:

It is possible to create and edit one or more User Logger module(s)
using the functions in the "AsArLog" library.

Task: PLC overview

The status bar, online info, and Logger are tools that can be used to
provide a general overview:
e Check the online status (RUN, SERV, DIAG, BOOT) of your CPU.
 Check the date and time to see if they are current.
* Check the available memory.
* Read the number of the onboard interface.
* Analyze the last five Logger entries.
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6. FORCE

The FORCE option is used to force a defined I/O value. For example, this
could be used for testing purposes:

 How does my program react if this input had a different value?
* Does the relay respond if | set this digital output?

Caution:

Forcing an I/O data point causes entries that you have made to be
applied directly in the software and outputs to be set. As a result, the
application no longer has any influence over what happens. This may
cause "illegal" conditions. For this reason, this tool can be just as
dangerous as it is useful (e.g. motor runs although the end switch is
activel)

6.1 The Watch window

The Watch window displays I/O variables with red (outputs) and green
(inputs) LEDs. When attempting to change the value of such an |/O variable,
the force function can be enabled by confirming the message that appears.
When forcing is turned on, the value entered into the Watch window is
written to the software or hardware regardless of the state of the 1/O data

point.
Ei::_mul:ur [Watch] o ]
N | a5 G (b 0| X & @ |20 o5 108 166 e & | s

Mame | Type I Scope I Force | Walue

% diSwitch BOOL local L ! FALSE

% doMotor BOOL local L FaLSE

X

' ou can only set the walue of "diSwitch”, iF all mapped I/C data paoints are Forced |
Da you wankt ta continue?

Ok I Cancel |

Fig. 13: Forcing in the Watch window
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6.2 1/0 monitor

When clicking on an I/O card in the hardware tree, its values are displayed
and can be forced. Monitor mode must be enable before you can do this.

sim1.GDM [Project]

todel no.

(o

Elam SIMI
EH 2005
. IPS4eE9

4 |

3CP360.60-2

D04BEE

3

LT g (010 = -+ T T M

1#0 Mapping I 1#0 Canfiguration

Logical Hame Data Type | Physical Yalue

Force

O

oooooooooooood

Force Yalue | PV Yalue | Task Class | P Mame
FALSE

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

Inverse | Descri

Fig. 14: 1/0 configuration in monitor mode

The force option can be selected for any of the I/O data points. The set
force value is then applied.

Input and output states can also be forced in a task's monitor mode.

Note:

Forcing can be turned off for each individual input/output. The
Online:Force:Force Global Off menu item can be selected or a restart
carried out to turn off all force operations at once.

Automation Studio Diagnostics
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7. MONITORS

The monitors can be used to get information about the target system. The
system monitor shows the version and status of the task, the I/O monitor
provides information about the status of the data points and the monitor
for programming languages offers extensive possibilities for checking the

program flow. All monitors are started with the A icon.

7.1 System monitor

The system monitor provides an overview of the software version installed

on the CPU.

You can determine which software version is running on the machine and
if any changes to the current version of the project must be planned.

The system monitor is started with the A icon in the software tree /
software configuration.

Fig. 15: System Monitor

Ohject Mame |Versi0n |TransferT0 |Siz Object Mame |\fersi...|Mem0ry|Siz... |State
= %z Project = 2@ Target
- 8@ Exception [
i &P Progy 1.00.0 UserROM | 1 L
Cyclic #1 -[10 ms] Cyclic#1 -[10 ms]
Cyclic #2 - [20 ms] Cyclic #2 - [20 ms]
Cyelic #3-[50 ms] Cyelic#3 - [50ms]
o Cwclic#4-[100 ms] o Cyclic#4-[100 ms]
ShowCharts | UserROM
= Cwclic#5-[200 ms] = Cyclic#5-[200 ms]
& Steps 1.00.0 UserRoM | 0 e
Cyelic#6-[500ms] e & Cyclic#6-[500ms]
Cyclic #7 - [1000 ms] E-48 Cyclic#7-[1000 .
& MyProgl 1.00.0 UserRom -
e B MyProg? 1.00.0 UgerROM | 1 e
------ & Cyclic#8-[10 ms] - i Cyclic#8 - [10 ms]
------ @ Data Ohjects - (3 Data Chjects
------ @ NcData Objects - g4 Mo Data Objects
------ « Yo Data Objects - 43 Yo Data Objects
- @ Binary Objects - ‘@ Binary Objects
-0 Likrany Objects -0 Librany Objects
----- A runtime 1.09.0 UserROM
----- &g standard 1.35.0 UserROM
------ e Acpll_MC 11580 UserROM
------ &2 sys_lib 1.38.4 UserROM
------ & acpllman 1.15.0 UserROM
------ 2 hrsystem 1.11.3 UserROM
------ s MNeglobal 0.36.1 UserROM
------ & Acpllpar 1160 UserROM
El----‘ftj Configuration Ohjects I'_—‘l----“ftj Configuration Ohj...
------ [#] iomap 1.00.0 UserROM
----- ] arconfig 1.00.0 LgarROM
----- &/ 4] =yscont 0.00.0 UserROM .. A 4] sysconf 0000 Syste. 8500 Use

Information about the difference between project and CPU, target memory

and state is displayed next to each object.

TM223
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Individual software objects can be stopped, started and deleted using the
shortcut menu. The Watch window and the Tracer can also be started in
the system monitor for each task (even if not present in the project).
Stopping particular parts of the software can be used to disable an entire
machine function (testing individual software objects).

Object Narme |\/ersi0n |TransferT0 |Si: Ohbject Name |\/er9i.. | bernon: | Siz... |State
Bl &z Project = 4z Target
£ @ Exception [
L. & Progx 1.00.0 LserRoh :
& Cyclic#! -[10 ms] = Cyclic#! -[10ms]
- i Cyclic#2-[20 ms] - f Cyclic#2 - [20 ms]
- &¢ Cwolic#3-[60 ms] - Cyclic#3-[50 ms]
-B 8 Cyclic#d-[ E-28 Cyclic#4-[100 ms]
- F ShowCharts | UserROm .
B4 Dyclic#5-[200 ms] Cyclic #5 - [200 ms)
i & Steps 1.00.0 LserROm
o & Cyclic#6-[500 ms] & Cyclic#6- [500 ms]
£ Cyclic#7-[1000 ms] G-%@ Cyclic#7-[1000
L & MyProgl 1.00.0 UserRot
L. & MyProg? 1.00.0 UserRow
-t Cwclic#8-[10 ms] - Cyclic#8-[10 ms]
- [3 Data Ohjects - [§ DataOhjecls
- gy N Data Objects - gl Mo Data Objects
. 48 %t Data Objects - g3 “rData Objects
F- @ Binary Objects - @k _Binary Objerts
e Library Objects E-S08 Library Objects
Ay ntime 1.09.0 UserROn
A standard 1.35.0 UserRom
- Acpl_MC 1150 UserROr
- ys_lib 1.38.4 UserROm
- acpllman 1.18.0 UsarROn
- braystem 1.11.3 UserRon
- Miglobal 0.36.1 UserRom
- A AcplOpar 1150 UserROmM
£ Configuration Objects E-8% Configuration Obj
|# iomap 1.00.0 UserROn
4] arconfig 1.00.0 UserRom
-4 ] sysconf 0.00.0 UserRok 4] syscont 0.00.0 Syste. 8500 Use

Fig. 16: Stopping a task

Caution:

Stopping and deleting software objects while a machine is running can
be dangerous because this task's function is then no longer available.
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7.2 Hardware configuration in monitor mode

The hardware configuration in monitor mode allows you to determine
whether the hardware configuration defined for your project matches the
actual configuration. Unlike with the project, graphical icons are used here.

Elme  PLCT
S 2005
-5k 3PS4E5.4

3CP330.604
USE1
<

301450.60-9
00487 6

Fig. 17 The hardware configuration in monitor mode
Explanation of icons:

* Question mark: Module not in this slot or not detected.
* Exclamation mark: A different module than the one configured is in this

slot.
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7.3 1/0 assignment in monitor mode

The 1/0 configuration in monitor mode allows you to check whether the 1/0
modules configured in the project actually physically exist. This is mapped

as the module status. It's also possible to display the physical values of

each I/0 module channel. Outputs can also be set (see Force).

sim1.GDM [Project]

Lo

Model no. 10 Mapping | 10 Configuration

E|=~ SlM1 Logical Mame D ata Type | Physical Walue | Force
EH 2005 ; 0
sk 3PS4E54

3CP360.60-2

3D04366

P I - i = 1

Oooooooooooood

1 | 3

Force Walue | P Walue | Task Class | Py Mame

FALSE

FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE
FALSE

FALSE  Automstic  pressdCyDwn - O
FALSE  Automstic  pressdCyUp O
FALSE  Automstic  pressbinStat O
FALSE  Automstic  dEmergercy.. O
FALSE  Automstic  dEmergercy. O
FALSE  Automstic  contrl Emf2.. O
FALSE  Automstic  contrl Emf2.. O
FALSE  Automstic  contrl Emf2.. O
FALSE  Automstic  contrl Emf2.. O
FALSE  Automstic  contrl Emf2.. O
FALSE  Automstic  contl Emf2.. O
[ e e
FALSE  Automstic  contr dibiPr. O
[ e e
FALSE  Automstic  motordEmey. O]
FALSE | Auomatc  motordSwich [ LT Ja4voe
»

Inverse | Descri

Fig. 18 1/0 configuration in monitor mode
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7.4 Programming languages in monitor mode

Monitor mode is available for all programming languages. However, it
shouldn't be confused with the system monitor. In monitor mode, both the
program itself and its variables (and their values) can be viewed. This gives
you the advantage of allowing you to draw inferences about both the
program flow and its results.

7.4.1 Graphical programming languages

In graphical programming languages, variable values are displayed right
next to their symbols. There are also optical aids that show the program
flow in a very simple manner.

Fig. 19 Ladder diagram — Signal flow display

In the image above, the signal flow is shown by coloring both the lines and
the symbols. In addition to the values in the program, this provides another
way to carry out diagnostics.

The signal flow display can be turned on with the " icon.
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7.4.2 Textual programming languages

In textual programming languages, variable values are shown on the right-

hand side of the screen in the Watch window.

The Variables can be inserted into the Watch window by using Drag and

Drop.

& & = 2|8 crac =l
t1€ﬂ‘ﬁﬁﬁ#ﬁﬁﬁ#ﬁﬁﬁ#ﬁﬁﬁ#ﬁﬁﬁ#ﬁﬁﬁ?ﬂ‘?fT Name I FU[CB
* COPYRIGHT -- EBernecker + B i@ condition
e i e i e e e e e e e e é SE[\-"Eﬂ
* Program: @ aoLimit
* File: stO0lCyclic.st
* Author:

* Created:
ol ol o oo o o o o o o o o o o o o

* Implementation of program
ol ol o oo o o o o o o o o o o o o

PEOGRAN CYCLIC
CARE condition OF

b 0 : setVal := 1:
- aoLimit := Z55;:
b 1 : setVal := 2:
- loLiwit := zs5s;
b 2 : setVal := 3:
- aoLimit := 257;
v 3 : setVal := 4:
w aolimit := ZE3;
END CASE;

¥ END_PROGRAN
Fig. 20: High-level language monitor (ST)

7.4.3 Line coverage

Line coverage makes it possible to see which program lines and controller
systems are being executed at a particular moment. Line coverage can be

turned on with the I? icon.

ool el e o e e e e e e e e e e e

* Tmplementation of program st0l
o e e e e e e e e e e e e e e

FROGEALM CY¥CLIC
CASE condition OF
B 0 : setVWal = 1:
B aoLimit = 255;
1 : secWal == =-
aDLIim setial = 1 5 5,:
2 B SEtUaENt
aoLimit = 257;
3 : setVal = 4:
aoLimit = 258;
END CAZE:
B END PROGEAM

i

Fig. 21: Line coverage (ST)

Automation Studio Diagnostics
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Note:

When activating Line Coverage a message occurs which points out that
the cycle time monitoring will be disabled. The appropriate message
can be confirmed with OK or CANCEL.

Task: Monitors

Apply the following tools:

e System monitor
Determine which tasks are installed on the CPU and whether they
are identical to the tasks in your project. Stop and start a task.
Determine a system module's version.

» 1/0O configuration in monitor mode
Force an I/O data point using the I/O monitor.

e Programming languages in monitor mode
Open a task in monitor mode and observe the program flow.
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8. WATCH

The Watch window allows variable values that are on the target system to
be displayed, monitored, and modified.

8.1 Watch window

All functions in the Watch window relate to the task that was selected in

the software tree when it is opened. In other words, only variables from

this task can be selected. If the Watch window is opened when the CPU is
highlighted in the software tree, then all global variables can be displayed.
This window is opened by clicking on the Watch item in the shortcut menu.

Ohject Name |Versi...
B (@ CRU
Cyclic#1 -[100 ms]
Cyclic#2 - [200 ms]
Cryclic#3 - [500 ms]
Cyclic#4-[1000 ms]

Oy 2
Cyclic #g-[3  Insere Object... Profiler
Cyclic#7-[4  APPEMEOBIEEE ey
Cyclic#8-[5  Cut

Mata Mhiacts Cooy

Do

Trace

oo

Global Data Types

Fig. 22: Opening the Watch window

The primary purpose of the Watch window is to view and modify controller
variables. In addition to the values of variable, other important information
can be displayed about them (data type, scope, |/O data point, etc.).
Variables can be managed in the form of a list, and different configurations
(groups of variables) can be stored.

Variables can be chosen for display in the Watch window by selecting
Insert Variable from the shortcut menu.

A e A
Mame I Type I Scope Force YWalue
@ diSwitch BOOL oal L FALSE

Fig. 23 Adding variables
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The current configuration of the Watch window can be saved, opened, and
restored at any time. You can also save several Watch configurations under
different names.

i | b (B L e || e ®
I arne | Type I Scope | Force I Walle
@ diSwitch BOOL local L FalSE

Save watch configuration x|

FileM ame ]9 I
m Dol |

Delete

Cancel |

Fig. 24 Saving the configuration

The following actions can be carried out using the icons in the Watch
window (functions listed from left to right):

A s N R R T

Fig. 25 The Watch window's toolbar

* Insert variable

» Load configuration

» Save configuration

* Archive mode

» Write archive data to PLC
e Stop task

» Start task

* Configure cycle count

« Execute cycle count (only if the task is stopped)
* Turn off forcing

e Turn on forcing

e Turn off forcing globally
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8.2 Archive

It is no problem changing ONE variable in the Watch window. The new
value is transferred to the target system as soon as the entry has been
confirmed.

However, archive mode can also be used to transfer more than one
variable at the same time. The variable values are no longer refreshed
when archive mode is activated. This allows you to easily change the
values of multiple variables and to transfer them to the target system with
a single command (write values).

This also allows you to put together small recipes (collections of values
that are related to one another) that can be loaded and saved at any time.
When a Watch configuration is saved, the values are saved as well. This
data is called archive data.

-2 = RIEEE (RS e A
y

M ame | Type | Scope | Force | W alue
@ diSwitch BOOL local & FALSE
i@ dobatar BOOL local FaLSE

Fig. 26 Archive

The saved configuration can now be used to perform any additional
processing that may be necessary.

Archive data is stored in the respective Watch configuration. If you open
one of these configurations, you will be advised to enter archive mode.

Task: Archive

Open the Watch window for a task and insert variables. Change the
value of the variables. Activate archive mode and save your
configuration. Change the value of the variables again. Use archive
mode to restore the original value.

Note:

You can use the Watch window and archive mode to save important
variables to a file so that they can be restored later if necessary.
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9. TRACE

Until now, the different monitors, line coverage, and the Watch window
were sufficient for viewing both static and ever-changing variables.
However, there are some values that change rapidly and cannot be
followed in the Watch window.

The Tracer is able to record how values change over time and display them
in a diagram. The diagrams which result can be stored to be viewed or
processed later.

The Trace function records the values directly on the controller. An upload
function takes the values from the controller and displays them as a
diagram. This function makes it possible to record values from different
task classes in a precisely defined timeframe.

TRACE

PC | CPU

! Recording

Configuration Start Stop

Trigger

View Trace
Data

Fig. 27: Trace

The smallest unit of time is the task class cycle time in the task for which
the trace is opened. The values can be sampled at the start or end of a task.
A maximum of 8 values can be recorded at one time. One trace can be
opened for each task.
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It is opened by selecting Trace from the shortcut menu.

DOhject Name | versi,
= [z CPU

...... & Cyclic#1 -[100 ms]
...... = Cyclic#2-[200 ms]
...... 2 Cyclic#3-[500 ms]
=l & Cyclic#4-[1000 ms)

=] 3 ‘Watch

------ T Cyclic #5 - [ IR —
ace

...... O Cyclic#6-[0  Insert Object,. Prosiler

...... 2 Cyclic#7-[  Append Object... LaEEEs

------ & Cyclic#d-[' -, -

...... A Data Obiec  ~_.. Global Data Types

Fig. 28: Opening the Tracer

A new trace configuration added using the icon 'ﬁ!—l. Variables can be added
to the trace configuration by clicking the icon % .

x
iiI?SEK | | Select I
TASK Cancel |
TASE
TASE
TASE
LIMTI]
+*®5 EBit BOOL]
H®E  config DATATYPE
H®E dEmercenyStp BOOL
H®*E dEmergencyStp BOOLY
% di0verideMinus BOOL
% di0veridePlus BOOL
%  dolLedOviinus BOOL
%  doledOwiPlus BOOL
% ot Sstat_adr UDIMT
% ovenide ISIMNT

Fig. 29: Adding variables to the trace configuration
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The trace can be configured using the shortcut menu from
TARGET_CONFIGURATION:Properties. The maximum trace duration
depends on the buffer size and the time base (task class cycle time and
scaling). Furthermore, you can also define whether the trace should record
continuously or should be started by a trigger condition.

Once the variables have been selected and the Trace has been configured,
it must be installed on the controller using the @ icon.

Note:

The monitor mode must be active in order for the trace to be installed.

The Tracer can be started with the B icon and stopped with the B icon.

When the Tracer is stopped, the % jcon can be used to load the data from
the controller.

B c test Reference time: 01.10.2003 11:05:10 581.235 TARGET _DATA MI=1E3
% el anEE s a

Status

A i i Ohject size=7.2 KByte Buffer size=500
F% c testvarlocal v DINT
L& varGlobal v DINT

G

TEolEf======

67.0—-1------ !

FLLLLELLLL

Fig. 30 Trace record

There is also the possibility to install a trigger-steered trace. Here the trace
begins with a trigger and stopps when the trace buffer is full.
Negative and positve values can be indecated for the trigger delay.

A mesurement cursor and a reference cursor help with the analysis of the
trace data.

In order to process the trace data externally, these can be also exported
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Task: Trace

Create a task that makes a saw tooth pattern.

The code could look like this:

[* cyoclic programm )
gVWarT3INT:= gWarU3INT + 1;
UarT_TII'-ITI= VarUINT + 1:

Fig. 33: Code for saw tooth

Attribute

IMT Emony
SIMNT alobal TRy

Fig. 33: Declaration for saw tooth

1. Start the Trace and record the values.

2. Start the Trace and record the values when the value of
“gVarUSINT” is greater than 200.

3. Use the trigger delay to get at least 5 trace samples before the
event.
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NcDiagnose

10. NCDIAGNOSE

NcDiagnose in Automation Studio is an important topic when using drives
with ACOPOS in your project. This allows you to perform detailed
recordings of drive parameters and to read status information for analyses.
Specific sequences, e.g. positioning, can be selectively readjusted.

10.1 NcWatch

NcWatch can be used to display status information, actual values, target
values, etc. in a list. The desired parameters can be added and deleted as
with the "normal" Watch function.

A drive's error messages can be displayed by selecting a function in the
toolbar.

%t x1_wal [Watch] M=l E3

¢ & | & @

Parameter | Y alue | [t |
w1 monitor.z_act 200 [Uritz]
wl.monitorz_zet 2001 [Uritz]

wl.monitory_zet ] [Uritzsz]
w1.monitorlag_erar [ [Uritz]

Fig. 34 NcWatch
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NcDiagnose

10.2 NcTrace

The NcTrace allows the user to record specific drive parameters.

acpllax...Position loop controller: Lag error t/s

Units

=, 1, 1 |

BOOD.O

Units/a

=2000.0

F

g. 35 NcTrace

Note:

NcTrace trace can be opened in the test center or directly on the axis
object. Opening directly on the axis object does not interrupt the
running application.

The description of the trace configuration can be found in the
Automation Studio online help under Automation Software:NC
Software:ACP10:Trace:NC Trace.

10.3 NcNetwork command and DPRtrace

Communication between the Acopos and the application can be logged in
the network command trace. This trace can be an important aid when
correcting errors for positioning tasks.

The network command trace can be opened by selecting Show Network
Command Trace from the shortcut menu in the trace.
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NcDiagnose

10.4 NcTest

All of the functionalities for analyzing and testing drives are combined in
the NcTest. NcTrace (cyclic or network trace), NcWatch, the parameter
interface, and the command interface are all within the scope of NcTest.

All of the drive's functions can be executed using the NcTest (moving,
homing, etc). No additional controller software is necessary on the target
system to do this.

L)

e e AR APl 100z, 1007

. [1}51: move AI u1 I"v"alue T
| v —# haoming z_rel AO00 [Urits]
[T Traze enabled L6 Frol o W man ] [Unitzs
Sul:qect | Aochion — ‘ |:|r‘||_|:||:|S J a_max =000 [U riks.
neCOMTROL Al MIT + nu:SW_ — % onl_v
ncGLOBAL nclMIT — % tgpos_s
ncE0_HOKME ncSTART L@ i -
ncREL POS  RSSHRE e
1] | B 1] | B
x1...3et Position L]
400 ! 7 I L
i 0 ]
F R | et mIIIIbIIis atoIToroIit TooitoooIis roIziciiis
: £ a0 ; ———
@ 1 000 n.10 0o T .40 050
. »l...Lag Error L]
Paramneter u bos0 :
wl morikor = act 2001 g
wl.monitor.=_zet 2001 :
wl.maonitor.y_zet ] wl.. hotual Poriticn s
w1 monitor. lag_error 1] , o
g T | R e et FIIIIFIiiiomiiiiriooiiciiic
| | [ || - .

Fig. 36 NcTest

Caution:

The application has no control over the axis as long as the ncTest
window is open. All functions can be controlled via the test window.
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11. PROFILER

Important system files can be measured and displayed with the Profiler:

» Task runtimes
» Stack usage
» System usage

This allows the runtime system to be analyzed with regard to system usage
(load). This information can then be used to optimize how the system uses
its resources.

The Profiler is started by selecting Open:Profiler.

fun/Config2 - Automation Studio - B&R Training Eggelsberg
I Fle Edit View Insert | open Project Online Tools MWinde

oS Hg| s B0 e
fon o on ok e o || B0 ]

Logger Chrl+L
e ) SafeDESIGHER

| Project Explorer Software Configuration

Madel no. Permanent Variables
E|=~ FLC1 Variable Mapping
=8

2005 Serial
IPS4ER9

Ethernet
Yirtual Panels

3AI7IRE I} Mapping

Fig. 37: Opening the Profiler
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The Profiler configuration is installed by clicking on the W icon. Recording
can be started with the B icon and stopped with the B icon.

When the Profiler is stopped, the % icon can be used to load the data from
the controller.

=: profiler.pd [Profiler] ;IQIEI
BEr RBOET 98 (0OnE0 w0 oltshb vt e GQC Q% =[AAIR[0Q
Filter Profiled Objects R x| UBs i - Pr
o=l .. | Minimal Wet Time [s] | Average M... | Maximal N... | Mininimal Gross Time [us] | Avera.. | Maxim... | CPU Usage [%]
Cyalic #1 1.035
“ameﬂ : "’b & ctask 230 34 2157 2,484 2952 2157 2484 2352 0025
© Dpeic i1 & conil 230 N 94732 95,005 9EES 94732 95805 97665 0.973
S Lyelct2 &1 21 N 2,956 3630 4351 295 3630 43 00%
< EPC:!C gi B O Cuclicks 0.005
el it L &F motor 200 3 2,809 3,256 3599 2809 3256 3589 0.008
o Cyclic 5 ~ )
£ Coclio H6 = ¥} Cyclic #4 0.003
& Lysle Co & sty 198 3 3113 3352 3586 3113 332 3586 0.003 =l
2 Cyclic #7
o Coclic #O | Graph Object Infarmation 7 x|
@ Exceplion Hame: IDLE
“! Obiject Priarity: 1]
44 Ewceplions Description Mo description available
¥ Other Events Event Description; 1DLE" is now running
W e Tasks Tirne s} 16725.500 (16725.500)
Druration [ps] 434.243
Dj—

Fig. 38 Profiler logging

Measurement results can be displayed graphically or in table form as
minimum, maximum, and average.

Configurations and measurements can be saved and e.g. sent by email if
needed.

Note:

An active Profiler configuration on the target system can also be
enabled manually from the software using the functions in the
"AsArProf" library.

Note:

Interpreting Profiler measurements should be done by experts who
know the software in detail. These measurement results are especially
important for the software developers.

Note:

The Profiler is always active by default. It can be disabled by using the
shortcut menu: CPU - Properties.
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Task: Profiler

Create a task with a loop whose final value is a variable. Make profiler
measurements using different end values. Try this in different task

classes.

The code could look like this:
[* cyolic program )
FOR i:=0 T2 endvValue DO

value:= wvalue + 1:
END_FOR

Fig. 40: Code

Attribute

....... y e JDINT MMErnomny
i JOIMT lazal Emary
walle OIMT lozal MEmary

Fig. 40: Declaration
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Debugger

12. DEBUGGER

The debugger can be used to track down well-hidden software errors in
textual programming languages.

By setting breakpoints in the source code, you can stop the program
execution at the exact code line where the breakpoint is set.

This makes it possible to determine the direct connection of variable values
with the program line currently being executed. Using the Step into and
Step over functions allows you to go through the program while getting a
detailed look into what it is actually doing.

(R R AR AR ST AT AR A E T AT T TR AT T RLR AT LR T LT H v Mame I Walue
-

* COPYTRIGHT —- EBernecker + Rainer | @ aolimit 257

A A R R R A R R A E A E A A A T A A T T A S T AR AR AT AT A LA e sefval [

* Program: stOl

* File: st0lCyolic.st

* Author: brunnerh

* Created: Septewber 04, 2007

Eo o o o o ol o o o o o o o o o ol o o ol o o o

* Implemwentation of program stOl
Eo o o o o ol o o o o o o o o o ol o o ol o o o

PROGRAM CYCLIC

case [CIPRPRER oF
v 0 : setVal := 1:
. aoLimit := ZE5;
v 1 : secVal := 2:
. aolimit := ZE6;
o 2 : setVWal := 3:
. aolimit := ZE57;
v 3 : setVal := 4;
. aolimit := ZES5;
END_CLSE;

¥ END_PROGRAMN

Fig. 41: Breakpoint in the programming language monitor

Step into mode goes through each program line one-by-one. Step over
treats related constructs (loops, step sequencers) as individual program
lines.

Caution:

If the program runs into a breakpoint, the entire application is stopped.
It is not recommended to try this on machines that are actually
producing.

Breakpoints are deleted automatically during a restart.
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Task: Debugger

Create a program for testing parts:

» Start the test (doStartCheck) when a part is present (diPart).

+ Evaluate the result (diPartOK) once the test has finished
(diCheckReady).

* |If you are dealing with a bad part, activate the bad part cylinder
(doBadPart) and wait until it has reached its end position
(diBadPartEnd).

* |Ifitis a good part, then activate the good part cylinder (doPartOK)
and wait until it has reached its end position (diPartOKEnd).

Resolve the task using a CASE statement.

The code could look like this:

[* cyoclic programm *)

CAIE test3tep OF I
[*wait for & part¥®)
o: IF (diPart = 1) THEN
do3tartCheck:= 1; [*3tart check?®)
testitep:= testitep + 1:
END_TF
[*wait for check iz ready?®)
1: IF (diCheckReady = 1) THEN

do3tartCheck:= 0;

IF (diPartoK = 0) THEN
testitep:= Z2:; [*had Part®)
ELZE
testitep:= 3; [*Part OE¥)
END _IF
END IF
[Fit i= a bad Part¥®)
Z: doBadPart:= 1:
IF (diBadPartEnd = 1) THEN

doBadPart:= 0;
testitep:= 0;

END IF
[*it i3 a good Part¥)
< doPartoK:= 1;

IF (diPartOKEnd = 1) THEN
doPartoE:= 0;
testitep:= 0:
END_TIF
END_CASE

Set the breakpoint and process the code in step into mode.
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PVI Transfer tool

13. PVI TRANSFER TOOL

The PVI Transfer tool is an extensive diagnostics and service tool that
combines several different diagnostics functions with one another and
which is not limited to just transferring projects.

The PVI Transfer tool can be started in Automation Studio by selecting the
PVI Transfer tool entry in the Tools menu. If you don't have Automation
Studio installed, it can be started directly from the Windows Start menu.

%Eih_l:an.pil - P¥I Transfer _ |D|i|

File Edit Wiew Insert Command Run  Tools Help

DeH R xBJRRS[ s L7F2]
GG TRBI VDA R oGBS LY PDEB ¢ & R
B 2® dond DRFRAMEEHEOMMY = V[ PLE

Instruckion List =
Connection "JIF=COMZ JED=57600 jPA=2 /IT=1", ™

Diagnose

DeleteMemory FIXRAM

DeleteMemory ROM

DeleteMemary MEMCARD

Caldstart

Dowrlaad: "4\ SystemiPp200R 23, BR", "ROM"

Coldstart

Dolwnload: " \arconfig.bt", "ROM" i |
4 »

Ready ’_ '_ ’— S

Fig. 42 The PVI Transfer tool menu

The PVI Transfer tool provides the following functions:

* Downloading, uploading, and deleting modules

* Checking modules

» Transferring the operating system and reading the version
* Cold restart, warm restart, diagnostics and service mode
* Reading the operating status

e Clear memory...

* Reading the CPU type

* Reading hardware and memory information

* Reads logbook

* Reading and setting the time

* Loading module, task, and variable lists

» Read/Write variables

» Reading CompactFlash info

» Partitioning and formatting CompactFlash

» Creating and restoring CompactFlash images
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14. SUMMARY

There are several different tools available to localize errors. And it makes
good sense to use them. You will be required to use your analytical
thinking and common sense to choose the right way to go.

Fig. 43 Diagnostics

To be able to use these diagnostic tools effectively, it's necessary to get an
overview of the situation, establish the general conditions, and view things
from a certain distance.

The circumstances can then be clarified and analyzed in detail. A
comprehensive overview of potential errors can be achieved by excluding
and reducing the number of possible error sources. This will make it
considerably easier to correct any errors that occur.



Summary

Notes
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