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Getting started with auto.spy analyzer

1 Introduction

The auto.spy analyzer is a powerful and versatile tool for testing during the development of control
software for parameterization and optimization of a process during its installation or for analyzing
sporadic PLC faults during plant operation. Its operation is similar to that of measuring instruments
such as logic analyzers and tachographs: Suspect PLC signals can be easily selected, take notes and
already evaluated graphically during recording. But with the advantage that you do not need a
continuous paper despite high Messgenaugikeit.

In order to detect faults and eliminate acting on the process, the controller (PLC) and exchanged
between two I/O data, all relevant signals (filtering) in the interesting periods (triggering) are examined

with auto.spy. Errors can within process flows online and offline sources, recorded and then corrected
by long-term monitoring, reference comparisons and time measurements.
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Automated Process 1/0 Data
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Error correction

¢ Online monitoring

¢ Long-term data recordings

¢ Analysis of process behavior
e Comparison with references
* Time measurements
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Event filtering and triggering

¢ Permanent trace storing
e Offline fault diagnosis

The software auto.spy consists of a main application, which can be extended functionally arbitrarily for
available plugins. This includes new device drivers for data acquisition to controllers or visualizations
for individual signal representation and evaluation. The user can perform a plurality of records to the
various controls at the same time in the same document as needed. The program is always to operate
even if the device communication is hung or was interrupted.

For labeling and description of events in the signal trace flags are available which allow the orientation
and the retrieval of specific time points in the trace. Using cursors periods and signal amplitudes can
be measured. Many of these functions are available to the user in freely positionable and fixable
dockers, which can be hidden if desired. The hierarchical navigation bar allows quick and precise
access to any part of a signal trace, even if it contains data of several weeks or months.
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2 Requirements

This quick guide will help you to get to know the most important functions of the auto.spy analyzer in a
short time and thus be able to use the tool quickly and effectively. So you can follow the instructions
well, the following conditions are helpful:

e The auto.spy analyzer (demo or full version) is installed properly.
e You have access to a programmable logic controller SIMATIC S7-300 or S7-400.
e The included STEP 7 Classic example project "S7_CycleTime" runs on the PLC.

2.1 Installation

Please make sure before installation that all system requirements are met.

auto.spy requires the following computer hardware:
¢ Intel-compatible CPU 1 GHz or faster

e Atleast 8 GB RAM
o Atleast 1 GB free hard disk space

auto.spy supports the following operating systems:
e Windows 11

e Windows 10
Windows 8/ 8.1
Windows 7 (Service Pack 1)

Execution under Windows server operating systems is possible but at your own risk and without
support!

To install, please start the installation program "autospy_setup.exe" and follow the instructions. So you
can follow all the steps of the guide, select the setup type "Complete" or "Custom." In the latter case,
please ensure that the feature "Tutorial for First Steps Guide" is selected.

-

Analyser AutoSPy 3.0.0.67

==
B x—==]

Wahlen Sie die Features, die Sie instalieren méchten, und léschen Sie die Features, die Sie
nicht installieren méchten.

Features wihlen

Die zu instalierenden Features auswahlen,

= | Analyser AutoSPy
' --Ger.':‘itetreil:uer

-- Kaonverter und Filter
_ L7 Hilfe
..[¥] AutoSPy Viewer
=-[¥|Beispiele

.[¥] Auswerteskripte

[ Signialspuren

Beschreibung

STEP7-Classic-Beispielprojekt
inklusive Signalspuren zum
Kennenlernen von AutoSPy
mithilfe des Schnelleinstieges

46,34 MB des erforderlichen Speicherplatzes auf dem CLaufwerk
95385,05 MB des verfigbaren Speicherplatzes auf dem C-Laufwerk

« Zurlick ][ Weiter = ] [Abbred"nen
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During installation, a program group "auto.spy analyzer" is created in the Windows Start menu
automatically on the program as well as various text documents can be, for example, this introductory
guide called.

Exclusively for the full version you also need a HASP dongle for the USB port. However, before you
connect the dongle to the PC, please install the appropriate HASP dongle driver. More information can
be found in the document "Information on Copy Protection.”

2.2 STEP7 sample project "S7_CycleTime"

The supplied sample consists of three components and is located after installation in the folder
"Documents\auto.spy documents" the current user profile:

o the STEP7 Classic sample project "S7_CycleTime" in Various \ folder S7_CycleTime

o two sample records "S7 Cycle Time.astrace" and "S7 Alternating Bit.astrace" in the signal traces
folders and related SDF symbol tables in Various

If possible, play the included STEP7 program on a blank control and solve a restart to allow the
application to run. The used PLC must have no inputs or outputs. Caution: The control program
manipulates the cycle time of the PLC and must not be used in a running system!

The sample application is used to demonstrate the recording and evaluation functionality of auto.spy
and runs in three consecutive sections (see illustration) from:

e The first cycle lasts 10 seconds, and increments a loop counter within each cycle until the
configured maximum cycle time of the central unit and exceeded 80 (time-out) is called by the
PLC of the OB.

¢ The second section takes 5 seconds, and almost produces no load, so that the PLC is operating
almost at full speed, so with minimal cycle time.

e The third section will take 15 seconds, and varies in each cycle, the artificial delay between zero
and the maximum cycle time of the first portion, ie occur strong load fluctuations as well as
occasional time error alarms (OB 80) on.

Once the third section has been processed, the cycle starts from the beginning and thus operates with
a lap time of 30 seconds. The flag byte contains the code 12 MB for each phase and can be used for
the separation of the sections. Regardless of the particular phase, the flag bit M 20.0 is inverted in
each cycle and stored, the cycle time of the previous cycle, which is present as a parameter of the OB
1, in the memory word MW Oth This application is used hereinafter for example recording of cyclic and
asynchronous SPS signals.

0B 100 MB12:=0 MB12:=1 MB12:=2

Maximale Minimale Zufillige
Zykluszeit Zykluszeit Zykluszeit

10 Sekunden 5 Sekunden 15 Sekunden
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3 Cycle-precise Data Logging

Subcycle more accurately detecting a data recording method is understood that provides a record of
the desired signals accurately in each PLC cycle. This is accomplished is by a monitoring application
of analysis modules and a data buffer generated at runtime of the plant and transferred before
recording in addition to your control application to the PLC. In this case, a call to the first analysis
block is prefixed to include the monitoring application in the cyclic processing of the PLC OB1 (see
figure).

Analysis PC P e n e S e A A e ' SIMATIC S7
: Monitoring '
=1 W mm_ . mm g application
ueet AT PSSR S AU AT AL
Llllllllll’lﬂlllll]llllﬂﬂl
= 5 l«——o
e UL ML SUmE A B Analysis <—° Outputs
T Controlling : blocks <€«———o0 Memory
Online visualization application : : :

Real-time
Fieldbus, operating system
Ethernet

Storing data in ] < | [ < . Da;:izliﬁ(;ks
signal archive circular buffer

The analysis modules include the actual recording functionality. They are distinguished in each cycle
to the operands that you have previously entered into the signal table. This data is stored in a circular
buffer from data blocks whose size you can define. The analysis PC asks during the recording of the
state of this buffer, and transfers the filled areas on its hard drive. At the same time some of the data is
displayed (online visualization).

In contrast to abtastgenauen recording, for example, STEP 7 used for observing a variable table, one
thus achieves a high measurement accuracy and can guarantee that no cycle is skipped in data
collection. The sampling rate must not be given, but directly depends on the cycle time of the
controller, that is, the recording works as fast or slow as the PLC itself.

Each recording can be divided into several steps and is described in the following sections. The two
signal trace documents "S7 Cycle Time.astrace" and "S7 Alternating Bit.astrace" which refer to the
signal trace folder created.

Avoid the simultaneous execution of multiple cycle-precise recordings on the same controller

w as this may eventually lead to the fact that the individual monitoring applications no longer be
removed after the measurement! In addition, then other functions such as synchronous
operation, even (see section 3.10), No longer run properly.
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3.1 Create new signal trace documents

First start the auto.spy analyzer and select the menu item File | New. So you create a new, empty
signal trace document. Name it Sample1.astrace and save it in the appropriate subfolder for signal
traces.

Eﬁ‘i"i‘AulDSP_v [Demo] = =1E3
Datei  Ansicht 7

IR === AR Rz N SRz @ fofi=F g2 ||z e e N S| 2

Neu

Speichern jr: I iy Traces

% Damped Oscillation

% Gedampfte Schwingung
5] 57 Altemating Bit

5] 57 Cycle Time

@ Traffic Light

Drateiname: |Sample1 Speichern

Dateityp: IAutnSF'_u Signalzpuren [* as2biace] j Abbrechen |
i

Ergenichation =
|R| ‘Rl ’EEE | Dokument: [kein Dokument] Zeit:
J MHame | Farbe |[ « Pozition
Datensaltze:
4
1T | |
Bereit l_ ’_ i

3.2 Insert data sources

Next, you need to add for each device or each control from which you want to record signals, a data
source to the document. for call the menu item data sources | Manage ... data sources so that the
dialog below appears.

Datenquellen verwalten Ed

Yorhandene Datenguellen: Dratengquellzn im Dokument;
SIMATIC 55 zuklusgenau Eirfiigen »» | |
SIMATIC 57-300/400 abtastgenau

SIMATIC /400 zpklusgenau | p atenguelle benennen [ %]

Mame der Datenguelle:

SIMATIC 57 416-2 DF

QK. I Abbrechen

SIMATIC 57-300/400 zykluzgenau

Treiber: S7-300EG.A5D
Yergion: 2.0.0.36
Hersteller: G T-TUD GmbH

Arbeitzgruppe Prof. Fabitzach

Bezchreibung: AutoSPy-Geratetreiber flir SIMATIC 57-300/400
zur zpkluzgenauen D atenerfassung uber MPI,
PROFIBUS und Industrial Ethernet

QK. Abbrechen
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The left list contains an overview of all installed and licensed device drivers. Currently, the following
device drivers are available for the auto.spy analyzer:

SIMATIC S7-1200/1500 polling-precise e SIMATIC S5 cycle-precise e OPC
SIMATIC S7-1200/1500 cycle-precise e LabJack U12 e Video
SIMATIC S7-300/400 polling-precise ¢ UNIGATE CL

SIMATIC S7-300/400 cycle-precise

Highlight the desired type of the new data source and then press the "Add >>" button to insert a
concrete instance of that type in the document. For subsequent differentiation of the individual device
instances you must clearly identify the data source. We recommend assigning the names on the
purpose of controlling such. B. "climate control" or "high-bay control". In our example, the name
"SIMATIC S7 416-2 DP" is selected.

After confirming the name, the entry in the right list, which displays all device instances of the current
document appears. By highlighting where individual entries, you can the information about the type of
data source or display rename the source. You can delete a data source only as long as no data was
recorded for it.

If you exit this dialog, your new data source in the menu data source is registered with the just given
name. All further actions for this data source using this menu item (in the example data sources |
SIMATIC S7 416-2 DP) or the toolbar "data sources" (see section 3.10) triggered.

3.3 Configure data sources

Before you can start recording, the data source must be configured. All adjustments necessary to be
carried out in a central dialog that is started using the menu item Configure... a data source. About
the properties tree on the left, you can select the individual settings categories that are then always
shown in the right pane. All bolded sub-items must be fully parameterized, so that recording can be
performed.

SIMATIC 57 416-2 DP - Konfiguration

EI F.ammunik ation
¢ - Parametrieren
i Lastprognose

SIMATIC 57-300/400 zyklusgenau

: Treiber: S7-300EG.ASD
- Aufzeichiung Wersion; 20036
-~ Signalauswahl Hersteller GwT-TUD: GimbH
Tnggerung. Arbeitzgruppe Prof, Kabitzech
i Alarmaufzeichnung , .
o plioren Beschreibung: AutaSPy-Geratetreiber fur SIMATIC

S7-300/400 zur zpklusgenauen
D atenerfassung uber MPI, PROFIEUS und
Industrial Ethernet

Software-Treiber
AutoSPYS TLink. dll Version 3.7 (build 8, 2007-02-22)

Ok I Abblechenl UI_Jemehmenl

The dialogue starts with the info page, which provides information about the data source type, and
also gives the possibility to enter a detailed description for this particular data source, such as for use
and / or specificity of the connected controller.

In the simplest case, you only need to tell auto.spy for data acquisition, what to record and how you
are connected to your data source. All other options can be left at their default settings for now.
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3.3.1 Set parameters for communication

The setting of connection parameters is done in two stages. On the "Parameter adjustment” of the
configuration dialog, first start the AGLink configuration tool via the corresponding button.

SIMATIC 57 416-2 DP - Konfiguration

Info
=] Kommunik ation

=] Aufzeichnung
Triggerung

Optionen

Parametrieren

Alarmaufzeichnung

Signalauswahl

\p

Mit dem Konfigurationstool konnen sie die Yerbindungzart zum Automatisierungsgerat bestimmen und spezifische Parameter fur

diege Yerbindung festlegen.

Wenn Sie mit dem Konfigurationstool Parameter geandert und mit ‘0K oder 'Ubemehmen’ bestatigt haben, muss die

Konfiguration neu eingelesen werden, damit AutaSPy die neuen Einstellungen wenwendet,

AGLink-Eonfigurationstoal... |

Konfiguration neu ginlesen

Gerat:

AG-Mummer:

oK | Abbrechen| |

the configuration program for the communication driver ACCON-AGLink S7, where you can set up all
available on your analysis PC communications interface appears.

ﬁ‘] Konfigurationsprogramm fur ACCOMN-AGLink 57

Gerate l Optionen ]

C Gedtn  [57MP = TCRPAP lEmsteIIungen]
o |SF.TEP£IP ﬂ AGMr [P-Adresse Rack  Slot
" Geiit2 |57-PC/CP =] f T : .
¢ Gerat3  |Micht aktiv =] B i : .
¢ Geratd  |Nicht aktiv =] B im0 : .
¢ Gerats |Micht aktiv =] | | | |
¢ Gerath  |Micht aktiv =] | | | |
¢ Gerat 7 |Micht aktiv =] | | | |
 Gerat® |Nicht aktiv =] | | | |
¢ Gerat3  |Nicht aktiv =] | | | |
¢ Gerat 10 |Nicht aktiv =] | | | |
¢ Gerat 11 |Nicht aktiv =] | | | |
¢ Gerat12  |Nicht aktiv =] | | | |
¢ Gerat13  |Nicht aktiv =] | | | |
¢ Gerat 14  |Nicht aktiv =] | | | |
¢ Gerat15  |Nicht aktiv =] | | | |
| | | |
| | | |
Ok abbrechen | |
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You can now left to select the desired communication device and select the type of the device in the
corresponding selection list. In the tabs on the right side always suitable for the respective type
Konfigurationsmdglicheiten are displayed. Once you make changes to the setting, the "Apply" button is
active and you can save the changes to the selected device. "Abtastgenau SIMATIC S7-300 / 400 /
cycle-accurate" for the device driver following communication devices are available:

e S7 MPI Serial MPI adapter such as the Siemens PC Adapter

e S7-MPI/ TS attainable via modem connection MPI adapter such as the Siemens TS Adapter

e S7 NetLink for various NetLink communications adapter Deltalogic, Hilscher, including

e S7 CIF / CIFXfor ACCON-PB / MPI card of Delta Logic and the PROFIBUS cards from Hilscher
e S7 Softing for PROFIBUS card from Softing

e S7-TCP /IP (Possible routing) for access to S7-300 / 400 via Ethernet network cards

e S7 PC / CP for communication via the PG / PC interface from Siemens (requires installation of
Siemens products such as STEP 7, PRODAVE or SOFTNET)

e S7-TCP/IP TIAto access S7-1200 / 1500 Ethernet network cards

In the example, three communication devices were set and access via Industrial Ethernet three
programmable controllers (AG) entered with a current AG number, the IP address of the Ethernet CPs
and the rack and slot number of the CPU. Behind the AG with the number 3, the control SIMATIC S7
416-2 DP to be recorded from which hides.

If you have set up all the access routes, exit the program with "OK".

SIMATIC 57 416-2 DP - Konfiguration
- Info
=1 Kok ation Mit dem Konfigurationstool konnen sie die Yerbindungzart zum Automatisierungzgerat bestimmen und spezifizche Parameter fur
i diese Yerbindung festlegen.

EI Aufzeichhung W/enn Sie mit dem Konfigurationstool Parameter gedndert und mit '0K' oder 'Ubemehmen' bestatigh haben, muss die
: Konfiguration neu eingelesen werden, damit AutoSPy die neuen Einstellungen venwendet.

Signalauswahl

Triggerung

Alarmaufzeichnung

‘.- Optionen AGLink-Konfigurationstoal... I K.onfiguration neu ginlesen |
Gedt  [1-TCPAP =l
A0GE-Mummer:; I 3 - I Ereichbare Teilnehmer suchen |

Werbinduhg testen |

1] 4 | Abblechenl UI_Jemehmenl

Once you are back in the configuration dialog of auto.spy, press the "Configuration Rescan" to take
over the communication configuration of the ACCON-AGLink driver. Once you now select one of the
communication devices offered, all accessible via this access nodes are polled automatically. Set the
correct AG-number test the connection with the corresponding button. If the test is successful, press
the "Apply" button to exit the parameterization of your data source.

The S7-400 in our example is addressed via Industrial Ethernet and has settings that have been
stored under the AG-number 3.

10
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3.3.2 Select signals

The second important step in configuring a data source is the compilation of those signals which are to
be recorded by the connected device. Click in the tree on the "Signal selection" and open so the
appropriate dialog that allows selection of up to 512 signals in two different ways:

On the "edit signal" you will get the option to select all the information of a signal (symbol name,
comment and address data) manually or enter. If you have set all the data, press the "submit" button
to add this signal to the table in the lower half of the dialog.

SIMATIC 57 416-2 DP - Konfiguration [ %]

- Info
E| F.ommunik ation
. Parametrieren
=8 A_ufzeichnung

Signalauswahl . ) . - ; . - ) =

Signaltyp: | Merker (M - Buyteadresse: |20 - Bitadresze: |0 - =R Wi =i -
Fi— gnaltyp: I erker (M) | Yy I j| 1 I j| i
Alarmaufzeichnung

o Al Detentyp:  |BOOL *| T D Adesse:  |M20D Eintragen
= O ptionen

Signal editieren | Symboltabelle laden |

Symbol: |AIternating_B it Kommentar: |is inverted once per cycle

J

Adiezze I Symbol I Datentyp I F.ommentar I
k200 Alternating_Bit BOaL

Sfhuieret

[eaktiieren

Enttemen

Speichern...

L

[~ Signale kiinnen wahrend der fufzeichiung [de-laktiviert werden

oK. I Abbrechenl UI_:ernehmenl

A more convenient way to signal selection provides the "symbol table load", which allows you (Data
Format System) can read exported STEP 7 symbol table and enter the desired, selected signals in the
signal table one in SDF format. In the example, the symbol table "S7 Cycle Time.sdf" from the folder
Various was used.

SIMATIC 57 416-2 DP - Konfiguration [ x|

- Infa

: Signal editieren  Symboltabelle laden I
£} Fammunik ation

; Af F'tar:metrieren Adresse | Symbol | Datentyp | Kammentar | Dffren... |
Bl Aulzeichnung M20.0 Altenating_Bit BOOL
Signalauswahl M20.1 Cucle_Time_Fault BOOL
Triggerung 0 Prev_Cucle_Time WIORD
i Alarmaufzeichnung MB12 Perind BYTE -
i Eint
. Ononen
Adiesse | Symhbal | Datentyp | K.ammentar |
M20.0 Alternating_Bit BOOL
Frev_Cycle_Time wORD

Akbivieren

Deaktivieren

Entfermnen

Speichern...

Il ik

[~ Signale kishnen wahrend der Aufzeichinung [de-)aktivier werden

1] 4 | Abblechenl UI_Jemehmenl

All listed in the table below signals having a check mark in front of the address designation shall be
regarded as activated and are recorded in a recording. Although disabled signals are available in the
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signal table but will not be included in a recording. Do you want during a recording individual signals
enable / activate, turn on the appropriate radio button to below the signal list. However, this option
requires a slightly increased memory and time required in the controller, so you should use this option
only when necessary.

In the example, the alternate memory bit M 20.0 and the measured cycle time to flag word MW 0
selected for detection. So that the settings can be accepted and the dialog with the "OK" button to exit.

3.4 Connect and prepare recordings

Once all the settings have been made in the configuration dialog of a data source that can in the menu
item data sources | <Data source name> | Connecting an online connection can be established to the
respective control. For this, the configured access path is used (see section 3.3.1).

Then the point is data sources | <Data source name> | recording | Preparing ... available that queries
the free resources in the control, the monitoring application (see page6) Generated and then showing
you this confirmation dialog. It contains an overview of all modifications that have to be made to the
program of the PLC, in three categories:

¢ Blocks of the monitoring application that is additionally transmitted to the controller
e existing blocks in which a block call must be inserted

¢ all (in the signal table see section 3.3.2), The trigger conditions (see section 3.8) And the alarm
recording (see section 3.7) Used PLC operands

SIMATIC 57 416-2 DP - Bestatigung der AG-Modifikation

Folgende B austeine werden in daz SielaG Lbertragen:

B austein | [Grafe [Bytes)] | Beschreibung | -

FRO a04 Haupthausztein

FB1 2h0 Aufzeichhungsbaustein b

oe1tA e Frogramrmierfehler

ne122 e Penphenezugriffzfehler LI
Faolgende B austeine werden im Ziel-&G verandert:

B austein | Bezchreibung |

Qe zyklizch auzgefuhrtes Steuerangzprogramm

Uberpriifen Sie, ob alle Operanden dieser Liste physisch auf dem Ziel-éG vorhanden sind)
Izt dies nicht der Fall, kann die SPS in den 5TOP-Zustand wechseln!

Signal | Yensendung |
k20,0 Signaltabelle: Alternating_Bit
kA0 Signaltabelle: Prev_Cycle_Time

v i4lle Operanden wurden gepriift und zind physizch im ZielaG vorhanden.

Analyzebausteine Lbertragen I Ahbbrechen

Check all proposed changes and the presence of all signals, including any input, output, data block
and peripheral operands and agree to the changes in the program memory to by selecting the radio
button in the lower part of the dialog. "Transfer Analysis Blocks" with the button will cause you to
program the controller. Once this is successfully completed, the record is considered to be prepared
and can be started.

12
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Note:During programming, all the items of the data source are disabled (see picture left) to prevent
operating errors. The refresh of the submenus can only take place when it is closed, which means you
have to leave an opened during the current programming menu of a data source and rerun it, so that it
can switch to the right shown condition. At this state, you realize that the record was successfully
prepared.

D atenguellen Datenguellen
Datenguellen venwalten... Datenguellen venmalten...
REranmErem.. SIMATIC 57 416-2 DP 4 Fonfigurieren...
Yerhinden - | ‘debinden
Tirenmen Trennen
SUTEETEHRUE F Aufzeichnung 4 W OTIETETE.

Zisateimkhenen ¥ Zuzatzfunktionen » Starten
EatsETEr
Fartaetzen
Sloppen
Riickzetzen

3.5 Start and stop recordings

Now run the first cycle-accurate data collection through and consider using the following menu items
to their data source:

e recording | Start To start the data collection

¢ recording | Pause to interrupt the data collection

¢ recording | Continue for continuing an interrupted data acquisition
¢ recording | To stop to stop the data collection

After starting the recording, the names of all signals detected appear to the left in the signal trace
window. The data are not individually during recording, but transferred in blocks from the PLC to the
analysis-PC. so the refresh rate depends on the speed of your control: new data are the faster it
works, the more often displayed on the screen.

B8 Samplel |_ (O] x|

Ahlernating_Bit
k20,0

Prev_Cyele_Time
fefia

Zeitachse 22 Mittweoch, 22.12.04
T T T T T T T T
07:57:30.000 07:58:00.000 07:58:30.000
nezamtes Dokument - | -24| = | 1 I L [ e
Diagrarm / ] i

Now draw some time, stop recording in between once and then stop the data collection. The
monitoring application including all changes will automatically be removed from the PLC. You should
now have a similar view (shown above) on the screen. You have successfully completed your first
recording!

13
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3.6 Reset recordings and disconnect

After installing auto.spy is preset to use the monitoring application is automatically removed from the
control when stop data collection. You can change this behavior in the options of recording. Then you
must remove the analysis modules manually. For this, the menu item is data sources | <Data source
name> | recording | Resetting available. The following mechanisms ensure this functionality in addition
from:

e You can not disconnect from the PLC as long as a record is prepared.

¢ You can include neither the document nor the entire application, as long as a connection is
established at a data source.

Disconnect now the connection to the data source with the menu item <Data Source Name> |
Disconnect and close the document. Some possibilities for evaluating this recording are described in
chapter3.10 described.

3.7 Log alarms

In addition to cyclic data acquisition, in which a record is stored in each program cycle the PLC of the
signals of the signal exactly table, you will still be able to monitor the occurrence of alarms (interrupts).
To understand an example of an alarm recording, please follow these steps:

e Create a new signal trace document, you assign the name Sample2.astrace and save it in the
appropriate folder signal traces (see section 3.1).

e Add a data source type "SIMATIC S7-300 / 400 cycle-accurate" in the new document and assign
it a suitable name (see section 3.2). We call the data source again "SIMATIC S7 416-2 DP".
e Establish communication link to the controller (see section 3.3.1).

e Enter into the signal table of the data source, the flag word MW 0 with the symbol name
"Prev_Cycle_Time" (see section 3.3.2).

Now change the configuration dialog to the Preferences page "Alarm recording" and activate the alarm
recording by selecting the appropriate radio button. In the alarm list in the lower part of the dialog you
can tick those alarms from which you want to log the occurrence. Because the sample application
"S7_CycleTime" provoked timeouts, please select the OB 80 (time error) and close the dialog with
"OK".

SIMATIC 57 416-2 DP - Konfiguration

Info ¥ Alarmaufzeichnung aklivieren
El- Kommurik atioh
i b Parametrieren

=2 Aufzeichnung Alarmbausteing nur fir folgsnds CPU anzeigen: | CPU unbekannt - alle Alarmbausteine anzeigen j
i-- Signalauswahl .
Triggening Folgende Alarme sallen aufgezeichnet werden:
- Alarmaufzeichnung 0B | Bedeutung [ =]
- Optionen [CJoe 41 Prozessalarm

[Joe 42 Prozessalam

[loe 43 Prozessalarm

[Joe 44 Prozessalam

[JoB 45 Prozessalarm

[1oB 46 Prozeszalarm

[]oe 47 Prozessalam

[Joeeo Multicomputing-&larm
Zeitfehler

CJoeas Stromwersorgungsfehler
[Joeaz2 Diagnozealarm
[Joes3 Ziehen/Stecken

[oe e CPU-Hardwarefehler
[Joegs Programmablauffehler
[oees B augruppentragerausfall
[Joe g7 K.ammumik ationsfehler =

oK. I Abbrechenl UI_:-emehmenl

Note: Each monitored alarm also counts as a signal and thus accounted for in the amount of up to
512 signals can be recorded by a data source simultaneously.

14



Getting started with auto.spy analyzer

Draw these two signals now several minutes (see sections 3.4 and 3.5). You should then a similar
view (see figure below) on the screen. The document can be used straight on to demonstrate the
triggering.

B8 Sample2 M=l B3

Prev_Cycle_Time
Ml

Zeitfehler OBE0 | - - - - q

Zeitachze £ Mittvwoch, 22.12.04
T T T T T
12:00:00.000 12:00:30.000

gesamtes Dokument - | -1III| =1 I L] I

Diagrarnm J v

3.8 Trigger recordings

To start data collection function of time or process conditions automatically or stop the device driver
provides the ability to trigger recordings. The example of the STEP 7 application "S7_CycleTime" (see
section 2.2) Will be demonstrated how the three time sections of the application can be recorded
separately. To do this, the document Sample2.astrace (from the alarm recording see section 3.7).

Call in the configuration dialog of your data source and select the property page "Trigger". This dialog
allows you to create a so-called recording schedule that specifies what conditions are used to start or
stop and whether the pre- and post-history of an event trigger to be detected. Before creating the plan,
you must specify the individual time or process conditions. Serve the other tabs.

SIMATIC 57 416-2 DP - Konfiguration [ x|
- Info . Aufzeichnung planen IZeitpunkteI Logische Bedingungenl Schwellwertbedingungenl
E1- Kammunikation
© e Parametrieren )
H Startzert: X
=8 .&_ufzeichnung r 2z I J
-5 nalauswahl } I | Bietigger 1 _:| Ziflen
b !
i Alarmautzsichinung [~ | Gtartbedinaung: | Name | Bedinguna
= O ptionen
% Eire erfillf
€1 Slle erfile
N Stoppbedinoung: [ Mame | Bedingung
& citie erfiill
1 e erfill
= | Eosttigaen |1 _|; ZiklEr
7| Stoppzeit I j
oK. I Ahbbrechen | WEemetmen |

You can formulate three types of trigger conditions:

e Times (date and time of analysis PCs)
e Logical process conditions (Boolean links) and
¢ Threshold conditions (comparison of values and constants).
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Process conditions (logic and threshold) are generally evaluated in the real-time controller.

The three chronological sections in the example can be distinguished on the state of the memory byte
MB 12th Therefore useful to trigger on this condition threshold conditions. Assign all six conditions
(each a start and a stop condition) first name and then set the operand comparison with a constant
and the correct working mode (cross checking), so that you get the below result in the end.

SIMATIC 57 416-2 DP - Konfiguration
Infa o Aufzeichnung planenl Zeitpunktel Logische Bedingungen  Schwellwertbedingungen |
|- Komriurik ation
- M arme: Start Minimum Period
=- A_ufzeichnung S I
i~ Signalauswahl
- Triggemng 1. Operand: IMElkEl (1] j Wergleich: |== "I " 2 Operand: I j
- Alamaufzeichinung
- Optiahen Grifie; IB_I,lte ﬂ Farmat; IGanzzahIen 18] "I (Ej ] 4= I ﬂ
Byteadresse: (VB umnier: Evteadresser  BEEHWmmer:
= r =l |
e = [ = b =1 =
Arbeitsmodus: IL-H-FIanke 'I % Konstante: |'|
Mame | Bedingung | Eintragen |
Start Maximum Period L-H-Flanke: MB12 ==D 0
Stop Mavimurn Period H-L-Flanke: 0 Entfemen |
start Minimum Period { 1
Stop Minimum Period H-L-Flanke, MB12 ==D 1
Start Random Period L-H-Flanke: MB12 ==D 2
Stop Random Period H-L-Flanke: MB12 ==D 2
oK. I Abbrechen | Wbemehmer |

If you have completely formulated all partial conditions, go back to the tab "recording schedule" and
configure the triggering finished (see picture).

SIMATIC 57 416-2 DP - Konfiguration

J

Starteeit:
- Aufzeichhung I=| Siariee

- Sighalauswahl

- Triggemng

- Alarmaufzeichnung
Optionen

[+ Fretrigger:

W Startbedingung:

& gine erfiilt

™ alle erfiilt

V¥ Stoppbedingung:
& gine erfiilt

™ alle erfiilt

¥ Paosttigger:

™| Stopnzeit:

Aufzeichnung planen I Zeitpunkte | Lagische Bedingungen I Schwellwertbedingungen I
I1D _|::‘ Zyklen
Mame | Bedingung -
Start b aximum Period L-H-Flanke: MB12 ==D 0O
[P Stop Maximum Period H-LFlanke: MB12 ==D 0O o
[P Start Minimum Period L-H-Flanke: MB12 ==D 1
[ 1B b hdivires i Daried (W PO PR [ =X, K T I | ;I
MHame | Bedingung -
[T Start Maximum Period L-H-Flanke: MB12 ==D O
& Stop Mawimum Period H-L-Flanke: MB12 ==0 10 e
[P Start Minimum Period L-H-Flarke: ME12 =D 1
I 1 Cbmm bdieicns i Dmind Ul Clowln kD13 1 1 LI
20 = Zuklen
Ok I Abbrechen | Ubernehmen |

To limit the individual time sections "Maximum cycle time", "Minimum cycle time" and "Random cycle
time", select the appropriate pair each threshold conditions as start or stop condition. You can use the
settings "pre-trigger" and "post-trigger" either, or areas recognized immediately before and after the

set conditions.
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Draw the two signals now consecutively for three sections by selecting the next pair of trigger
conditions between the individual records just in the work plan (see also sections 3.4 and 3.5). The
recording stops after the occurrence of the stoppage condition each time automatically and removes
the analysis modules. The signal data is arranged in chronological order in the document. You should
then see on the screen is a similar view (see below pictures).

@ Sample2 M= E3

Prev_Cycle_Time

bt

Zeitfehler OBE0

Feitachze o r-.ﬂnntag, 201204 : :
| - ; " ]
11:20:20.000 11:20:25.000 11:20:30

[~
sine Minute SETREREY +1 | +10
Diagrarnm ¢ J 4

Prev_Cycle_Time
P

Zeitfehler OBG0

@ Sample2 =] E3

Zeitachse £2 Montag, 20.12.04
T T
11:30.000 11:21:35
)
sine Minute SERENE +1 | +10
Dliagrammm / J y
B8 Sample2 M=l E3
Prev_Cycle_Time
Fd a1
Zeitfehler OBE0 ] ] a2 Be ae o @ om
Zeitachse 5 Montag, 20.12.04
y ¥ ¥ ¥ T T T T T T T
12:35.000 11:22:40.000 11:22:45.000 11:2;
sine Minute v|-10] 4|«
Diagrarnm # J i
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3.9 Options of recording

If the message "circular buffer overflows occurred" appears after a recording, go to the property page
"Options" of the configuration dialog of a data source and increase the number and / or size of the
data blocks from which the temporary ring buffer consists AG. So you can prevent briefly increased
amounts of data. If the problem still persists, you must delete or disable signals to obtain a continuous
recording without gaps. Over the corresponding radio button you can decide whether the recording
should be continued or stopped by a ring buffer overflow here also.

SIMATIC 57 416-2 DP - Konfiguration

Info — Rinapuffer im ARG — Mummernvergabe flr Analysebausteing
El- Kommurik ation

L. Parametrieren Anzahl von Datenbausteinen: |5 _|; & Automatisch

B- Aufzeichnung

S ignalauswahl Gridke pro Baustein in Bytes: 8192 — " Ab einer Startrummer
Tnggerung. FE-Bereich b ummer: 0 =i
Alarmaufzeichnung Gesamtgrabe des Ringpuffers: |4D,D kByte
I_I phionen: - ¥ erin mualich, EBs venvenden
Bei Zykluszeit I'ID _|::‘ ms voll nach |3.2 min

]

X _ R e At ummes =i
Wwienn dlame aufgezeichnet werden, kann die
dadurch anfallende D atenmenge vorher nicht e : |1—_-l
abgezchatzt werden. UB-Hareich ab lummer —l

¥ Mach Ringpufferiiberlauf fortiahren
¥ Analysebausteine aus dem Ziel4 G entfemen
¥ 0OB121 [Programmierfehler] programmienen

¥ 0B122 [Peripheriezugriffsfehler] programmizren

1] 4 I Abblechenl UI_Jemehmenl

By default, the analysis modules after the stop of the recording will be removed from the controller. Via
the associated option to change this behavior. Note, however, that you can not disconnect from the
data source as long as the recording is prepared.

If you can program 122 (O access error) during the recording of the synchronous error alarms OB 121
(programming error) and OB, the detection of nonexistent PLC operands of type data block and the
peripheral input is kept clean with an appropriate message - however, the control remains in state
RUN , Prevent this measure, the PLC is accessing such operands (signal recording, triggering) to
STOP. We therefore recommend that you have these two options always enabled. If the organization
blocks included in the control application, they are not overwritten.

auto.spy automatically detects block numbers for assignment to the building blocks of monitoring
application during preparation of the recording. Do you want this impressive number assignment-
influence, you can make the appropriate settings here.
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3.10 Synchronous handling of data sources

The "Data Sources" toolbar provides a number of buttons for quick access to all the signal trace
document existing data sources. Once you add the document a new data source (see section 3.2),
The selection list on the toolbar receives a new entry with the name you assigned. You now have the
ability to specify a particular source as the primary data source to which are applied then all actions
that can be triggered using the buttons in the right inguinal half. These actions include all the important
functions for configuration and control of data recording and are equivalent to the same menu items in
the Data Sources menu | <Data Source Name> usable.

D atenquellen

B |SIMATICS7 416-2D M AR T
|
List "data source” Reset
establishing the primary Stop
Data Source .
Continue
— synchronous operation Pause
(De) activates the simultaneous Start
Implementation of actions Prepare
all existing data sources .
Disconnect
Connect
Configure

To apply an action to multiple data sources, press the "Synchronous operation”, which remains set
until the next time you press button. The list of data sources is automatically disabled.

Dratenquellen

[ [SIMATIC 57 4162 DF |zt e IS A s |

Once an action for at least one data source is executed, the corresponding button is activated on the
toolbar. The two actions "Configure" and "Prepare" (recording) are for the synchronous control mode
is not generally available. Actions are performed only for those data sources that they accept in their
current state, otherwise ignore the command. Order in which the respective commands are issued to
the sources, resulting from their order in the selection list. Occurs during the execution of an action
fails, does not affect the synchronous operation of other data sources.

Example: In a signal trace document a synchronous start of data recording on three sources of data
to be carried out with different states. The three sources are in this order from the menu or in the
selection list on the toolbar:

e SIMATIC S7 416-2 DP is connected to the PLC, the recording is prepared
o SIMATIC S7 314 IFM is not configured yet (and has therefore no online connection)
e SIMATIC S7 412-1 is connected to the PLC, which record is also prepared

After pressing the "Synchronous operation" button is the action "start" activated because two data
sources connected to their respective control and their records are prepared. causes the actuation of
the start button that first control S7 416-2 DP and then Control S7 412-1, a start command get sent.
Even if the action at the first source (eg. As a result of a communication failure) fails, the third data
source can perform the start of data collection properly. The second controller S7 314 IFM is ignored
because it does not have a valid state for a recording.
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4 Analysis of Signal Data

To emulate the evaluation options, you can either use the included samplesignal traces from the folder
or signal traces in Chapter 3 use recorded signal traces.

4.1 Signal properties

Each signal has properties to adapt the designation or presentation which are being displayed in the
docking window "Properties" when you click the left mouse button in the signal trace window on the
signal name. The term then turns blue. If you want to select multiple signals simultaneously, use the
following combinations:

e [Ctrl] + left click for selecting non-contiguous signals
o [Shift] + left click for selecting a continuous signal block

Binary support the change of symbol names, color and level of representation. The color can be
changed by entering the RGB color code or by selecting from the color palette. Click with the left
mouse button on either the RGB value or the colored rectangle.

B8 DampedOscillation

= Allgemein
Gerdtename | SIMATICS7 315-2 0P
Geratetyp SIMATIC S57-300/400 zykluzgenau
Symbol. Mame | Damping
Techn. Mame E1.7
Kommentar

sin{x)
MD4

W W\/ = Darstellung
0 #coFrco
Hahe 32
I
T T
11:01:45.000 11:01z d
AR = | | Farbe
gesamtes Dokument -] -24| -1 | 1 | ’I il | +24l Bestimmt die Farbe an, mit der dieses Signal dargestell
Diagramm 1 i wird

Higher-order signals support the change of height as well as representation of the specification of a
minimum and maximum value to the drawing boundary (values zoom).

8 Damped0scillation

Allgemein

Gerdtename | SIMATIC 57 315-2DF

Geratetyp SIMATIC S57-300/400 zykluzgenau
Symbol. Name | sin(x]

Damping
E1.7
Techn. Mame  MD4

!
!
!
:
l
!
!
1
!
. Kommentar
|
|
I
!
!
1
!
!
!

WW""— W\/ B Darstellung
Hihe 128
Max 10,000000
Min -10,000000

Zeitachse £2 Montag, 20.12.04
T T
11:01:45.000 11:01; d
S

geszamtes Dokument hd | -24| -1 | l | >| +] |+24|
Diagramm 1 4

If you select several signals, the properties are displayed, which have all selected signals. These
include the name and type of the device with which they were recorded.
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set to completely see the range of values of the signal; In the example, the signal color of the binary
signal are set to orange, and the drawing region of the attenuated sine wave to [1 -1].

B8 DampedOscillation

= Allgemein
Gerdtename | SIMATIC 57 315-2 DF

[—

Damping
Geratetyp SIMATIC 57-300/400 zpkluzgenau

, Symbol. Mame | sin(x]
D ! Techn. Mame | kD4
\ Fommentar
i | |2 Darstellung
. Hihe 128
, L= 1.000000
' CE -1.000000

SRR
T T
11:01:45.000 11:01:!

FRFERRIRE ez | | Min

gesamtes Dokument -] -24| -1 | 1 | ’I il |+24| Gibt den kleinsten ‘et an, der in der Kurvendarstellung
: sichtbar ist

Diagrarnm J 4

4.2 Navigate through the signal trace

The pictured below hierarchical navigation bar allows you to quickly move in very long signal traces. It
consists of the selection list "scroll area" and the actual scrollbar. With the selection of the scroll area,
you specify the time range of the scroll bar should include, when pulled to the grip from beginning to
end. The buttons on the left and right of the jumping permit given to periods which are well adapted to
the currently selected scroll area (in the example+1 and +10 mins).

To go to the next adjacent time domain without a jump, click with the left mouse button on the handle
of the scroll bar and drag it to the beginning or end of the scroll area and slowly beyond, without
releasing the mouse button. Once you exceed the arrow keys, the trail begins to scroll to the left or
right. The scrolling speed increases with increasing distance of the cursor. This way you can make
with a little practice, a smooth transition between the adjacent time periods. When you move the
cursor back to the handle of the scroll bar, stop the movement again.

Zeitachze £ Montag, 20.12.04
. _ _ I _ _ _ _ I _
10 11:22:40.000 11:22:45.000
L7

eine Minute MENRERE : | |+t | 10|

gesamtes Dokument J 4

m ein Tag
eine Stunde

eine Minute

eine Sekunds

About this, the following key combinations for trace navigation are available:

[Right] and [Left] arrow keys for moving forward and backward in the trace

[Shift] + [Right] and [Shift] + [Left] show the next or previous screen in the chart view
[Home] jumps to the beginning of the trace

[End] jumps to the end of trace

Above the scroll bar you find an area indicator in the form of a small black bar that shows you through
the length and position where you are in the trace and how big the cut is the one you are looking at.
This element can not be operated.
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4.3 Zoom functions

The "Zoom" toolbar provides several ways to reduce the time segment of the signal trace shown or
enlarge.

£oom B

QR KK[R
L

Mouse Zoom [Z]

switches the mouse cursor in the motion mode, and allows zooming (left
click) or zoom out (right mouse button) with a click; [ESC] or pressing the
button to exit the mode

Zoom Out [-]
increases the time range represented

Zoom In [+]
reduces the time range represented

Cursor Zoom [C]
zooms in the area between the cursors R and B

View All [A]
shows the entire document (note: possibly large amounts of data)

4.4 Mark points in time with flags

By setting so-called flags (flags, markers), you can mark individual events in the signal trace to later
jump quickly back there or to save a further description of the event. docker shown below "Flags" is
used for displaying and modifying all Flageigenschaften.

B8 CycleTime M=) E3

Prev_Cycle_Time

R

Zeitfehler OBE0 | o ] T @e ape = 5]

Zentachse : : i . : E . . . . E .
435.000 11:22:40.000 11:22:45.0(

0
sine Minute SENRERE % v| +1 | +10]
Diagrarm / 1 W

Flags
Dokument: CycleTime

| M ame | Farbe || « Pozition | Beschreibung |
= Mawirurn Period 201204 11:20: 20731 Beqginn des Abzchnittz mit mawimaler Zoklus. ..
= Minimal Period 201204 11:21:30.33 Beginn des Abschnittz mit minimaler Zuklusz...

& Random Perod started 201204 1 a7 Beginn des Abzchnitts mit z2ufaliger Zyklusz...
= R 01204 11224035 [roter Messcursar]
= B 01204 11:22:44 555 [blauer Meszzcursar]
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Flags are inserted with the [Ctrl]] + left mouse click in the signal trace window. The default name for
flags is "new flag". This can be changed by double-clicks on the name field, in the open box enters a
new name and confirm with [Enter]. Moving flags is done by a left mouse click on the flag (the mouse
pointer changes shape before) and then moving the mouse without releasing the mouse button.

@ CycleTime M= E3
Prev_Cycle_Time I |
b1

Zeitfehler OB80 | . . .
Zeitachze : : ‘ . : E . [
+35.000 11:22:40.000 11:22:45.00
S
gine Minute - | -1EI| -1 | 1 I = i ’I +1 I +1':'|
Diagrarmm £ J /2:

By clicking the right mouse button on the name field or the entry in the flag list a context menu is
displayed, via which all available actions can be applied to flags. These include: Change show or hide,
rename, color and position, deletion and duplication. Double-click on the entry in the flag list to jump
directly to the position of the flags in the signal trace document (context function "go to flag").

To illustrate interesting events in the trace closer or to indicate special features, you have the option
mitzugeben the flag a description. From the context menu, select "Change Description" and the
Aspect docker "Flag description" into which you can enter text. As long as the Pinnadel is right not
plugged up, the window disappears as soon as you move the mouse pointer out of the window.
However, using the needle, you can fix the window or at any location on the screen. This method is
also applicable to the way all other docker.

B8 CycleTime
Prev_Cycle_Time
|
awizchen 0 und 150 ms variert,
Zeitfehler OB80 | s »
Zeftachse : : : . | E . . . y : .
:35.000 11:22:40.000 11:22:45.00
[
sine Minute SEL EN RS i v| +1 ] +10]
Diagrarmm £ J ]

The cursors R and B are two special flags, of which the name, color and description can not be
changed. Their function is described in section 4.5 described in detail.
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4.5 Use cursors for measuring

The measurement cursors R (red) and B (blue) are special flags that are used for measuring of time
and value differences. By default they are set as follows:

e Measurement cursor R: left click in the signal trace window
e Measurement cursor B: right click in the signal trace window

All Flagaktionen except for changing the name, color and description can also be applied to the
cursors. In addition, the temporal position and the distance are displayed in the docker "Measure" if
both measurement cursors are set. If you select a signal in the signal trace window (see section 4.1)
You get from the signal values and record numbers among the two cursors represented. In all three
categories of information (time, values, records) one cursor is above the earlier time positioned on the
trace.

B8 DampedOscillation deszen
Dammi . g [
E?n;pmg X R | 201204 11:01:49.016
: ! B | 201204 11:01:50.212
. Differenz: 0 Tagle) O0:00:01.195
! Frequenz: 0836 Hz
: Waerte:
! Signal: zit[+]
! R | 0750360
: | B | 0141107
. Datensatze:
. ' 324
Zeitachse £ Montag, I2III A2.04 Iﬂ B E 204
000 11:01:48.000 11:01:49.000 __ _ Differenz: E0
sine Minute ~ =l 4 b| et [+10]]| | Rate: 50,2 DS/s
Diagramm J 7
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