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1 Introduction

1.1 What is WinPLC7-Analyzer?

WinPLC7-Analyzer is a PLC-analyzer for S5 and S7 controllers.
The analyzer can record certain statuses that occur in a PLC (operand statuses).

The status of the following operands can be recorded:

® |Inputs (bit/byte/word/double word)

¢ Qutputs (bit/byte/word/double word)

® Peripheral inputs (byte/word/double word)

® Flags (bit/byte/word/double word)

¢ Data from a data block (bit/byte/word/double word)
® Timers

® Counters

A recording can also be controlled by triggers that depend on operands or timers.
Cyclic exact recording is supported by S7 controllers.

The trend of a signal can be assessed while it is being recorded.

The waveforms of operands are displayed in graphical form so their relationships are
easily recognized.

When you have connected a suitable modem (see menu item Help->Display a list of
compatible SMS-modems) the software can send an SMS to inform service staff
immediately when a problem is detected.

Several search functions are available to simplify the evaluation of the signals that are
related to the operands.

1.2 Applications

WinPLC7-Analyzer is an invaluable tool to assist anybody who is concerned with
commissioning of plant and machinery.

Possible applications include:

® Sporadic troubleshooting of machines and facilities

® Process optimization

® Tool required for commissioning, e.g. wiring checks

® Fault reports by means of SMS

® Comparison of planned and actual recordings from the plant
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1.3 Which controllers are supported by the analyzer?

The following controllers are supported:

S7 controllers

® Simatic® S7-300°

® Simatic® S7-400°

® Simatic® S7-1200°

® Simatic® S7-1500°

® VIPA System 100V, VIPA System 200V, VIPA System 300V, VIPA System 500V
® Other controllers compatible with S7 controllers

S5 controllers

® Simatic® S5-90U

e Simatic® S5-95U

e Simatic® S5-100U, Simatic® S5-101U

® Simatic® S5-115U, Simatic® S5-135U, Simatic® S5-155U

Note: S5 controllers do not permit cyclic exact recording.

The drivers required for these controllers have already been implemented in the
software.

1.4 Which drivers are supplied with the analyzer?

Drivers for S7 controllers

* MPI adapter serial

* MPI adapter USB (with a virtual COM-port)

® MHJ-Netlink for MPI or Profibus connection

® Netlink-PRO for MPI or Profibus connection

¢ Ethernet (provided that the PLC has an Ethernet interface)

e Simatic® Net Hardware like CP5512, CP5611, SIEMENS USB Adapter, ...).
It's only possible to use this driver if the Simatic® Net drivers are installed on your
computer. For example if SIEMENS STEP7 or SIEMENS Prodave is already
installed on your computer.

Drivers for S5 controllers

® AS511 (PG socket via S5 adapter cable)
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1.5 Terms and abbreviations

This manual uses the following terms and abbreviation:

PLC Programmable Logical Controller. This refers to an S5 or an
S7 controller.

CPU The term CPU always refers to the CPU that is contained in
the PLC.

S5 Simatic® S5

s7 Simatic® S7

Operand This refers to an address in the PLC. Possible operands are:
15.7, MB10, MD50, etc.

Project This refers to a WinPLC-Analyzer project

Signal Recording or value of an operand

Signal window A summary of multiple operands in a single logging window

Controller This refers to the connected PLC

MPI Multiple-Protocol-Interface. This refers to the programming

interface of the S7 controller (PLC)

RS232

The serial interface of a PC
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1.6 New features in version 2 of WinPLC7-Analyzer

The new features are:

® WinPLC7-Analyzer can now use installed Simatic® Net driver to use CPU5512,
CP5611 and more devices from SIEMENS.
The Simatic® Net are installed if STEP®7 V5.x or Prodave is installed on your
system.
If you use WinPLC7-Analyzer on a SIEMENS PG you can also use this new
feature.
You can use the Simatic® Net driver with the new connection way "S7-Simatic
Net" in WinPLC7-Analyzer.

® The new interface "Netlink PRO" is now supported.
There exist a new connection way: "S7-Netlink-PRO"

® You can start the recording, even if the PLC is in STOP mode.

¢ |[f the PLC go to STOP mode the | stack and the B stack will be saved in a log file.
So you examine the reason for the STOP mode. You can view the | stack with

the system message dialog.
For more information read capter 12.8 "Evaluations of the system messages".

1.7 New features in version 3 of WinPLC-Analyzer

* New recording type: Offline-recording.
With the offline-recording you can record "scan exact" and also "cyclic exact".
While the recording you can disconnect the computer. Within the PLC the
recording procedure is still working until the allocated memory of the PLC is full.
With this recording type it is also possible to use various trigger (Time-trigger,
recording trigger).

® In the "scan exact" recording type it is possible to save "snapshots" to the hard
drive. A snapshot is a range of operands (exampe: MBO to MB100) that are
stored to the hard drive when the snapshot event comes up. So you can save
and view additional informations in specific situations.

® The representation of the signals can be change to "Standard" or "Small". With
this you can view more signals per screen.

® Improvements in the dialog "Start recording”. Now you can see the status of the
LEDs on the PLC module: RUN, STOP, SF, BF1, BF2. So you can see at once if
a error LED is ON.

* New dialog Tools->Settings. In this dialog you can define your preferred
representation, color and line width.

* New menu items in the context menu of the signal window:
- All signals: Standard representation
- Alle signals: Small representation
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2 Installation

2.1 System requirements

® PC with a min. CPU clock rate of 500 MHz

¢ Windows XP

® Windows Vista

® Windows 7 (32 and 64 Bit)

® Windows 8 (32 and 64 Bit)

® 512 MB free RAM

¢ 1 GB of free space on the hard disk to save recorded signals

You can implement the PC-PLC connection by means of the following hardware:

* MPI-PC adapter serial

® MPI-PC adapter USB (using a virtual COM port)

® MHJ-Netlink (MPI or Profibus)

® Netlink-PRO (MPI or Profibus)

¢ Standard network adapter (subject to the PLC having an Ethernet interface)

® Driver for original SIEMENS adapters (CP5512, CP5611, SIEMENS USB
adapter, ...).
If Simatic® Net is installed on your system, you can also use SIEMENS MPI
adapter with WinPLC7-Analyzer.
Simatic® Net is automatically installed on your system if STEP®7 V5.x or Prodave
is installed.

® For S5 controllers: standard S5 cabling

2.2 Installation

Start the installation routine and follow the instructions displayed on-screen.

When the installation completes a start icon is placed on the desktop.

You can also find a start icon and a PDF file containing this user guide in the program
group of WinPLC7-Analyzer.

2.3 Uninstalling

The program group of WinPLC7-Analyzer also contains an icon that you can use to
uninstall the software.

10
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3 Caution - danger

Please remember the following information when using the software:

® The recording of operand statuses places an additional load on the CPU of the
PLC. This will cause a marginal increase in the cycle time of the PLC program.

¢ A small subroutine is required in the controller to perform cyclic exact recording.
This program must be transferred to the controller when the recording is started.
The code will be removed automatically after recording has been completed.
These additional statements also increase the cycle time of the PLC.

® For CPUs running close to maximum capacity this means that the CPU could go
to STOP mode when the cycle time is exceeded.

11
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4 Getting started

The "Getting started" chapter is intended for those users who wish to start immediately.
Here you find step-by-step instructions that you can follow easily.

Triggers are not described in the "Getting started" chapter. Please refer to the chapter
"Recording PLC statuses" if you require details.

4.1 Generating a new project

You can only start a recording within a project. For this reason you must generate a new
project or open an existing project.

You can do this by means of the menu "File->Open, generate project".

Select this menu item and click the "New Project" button.

An input dialog will be displayed. Enter the name for the project into this dialog.

You can enter a name, e.g. "Plant18". The entered name can contain spaces.

Click OK when you have completed the new project name.

WinPLC-Analyzer ¥3.0.0.0 - Plant1B.5A7
Datei Signalfenster verbindungen Extras Sprache Fenster Hife

| o | 135,085 6B rrei | 03.04.2008 | 155416 |

Fig.: New project with no signal windows

In order to start recording you must first generate a signal window. Select menu item
"File->New signal window" and enter a descriptive name (e.g. Record1).
As a result, an empty signal window will be displayed:

12
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C:\Programme\MH.)-Software\WinPLC-AnalyzerV 3\Projects\Plant18\Re. .. !EH Was mochten Sie

jetzt tun?

Operand [Signal]
hinzufiigen

|»

Yerbindungen
verwalten

EITI pty S ig n al Wi ndow Projekt schlieBen

Hilfe-Wizard
verbergen

M anuell 5.0000 [mne/Fixel] -
« | »

Aktuelle Skalierung:

[ms/Pivel] [Signal hinzufiigen]

Fig.: Empty signal window

Before you can add operands to the signal window you must define the connection that
will be used to establish the contact with the CPU.

For this reason we will first create a new connection.

Brief details on projects:

A single project can be used to maintain several recordings. Each recording is
accommodated in a separate signal window. The different signal windows within a
project can be selected by means of a tree view.

4.2 Creating a new connection

Select menu item "Connections->Maintain connections". The "Maintain connections"
dialog will be displayed.

Maintain connections...

—Existing connection: —Edit connection:
Mo |Mame Type [F— |
1 ST-Ethernet S7-Etheret
2 55 S5R5232 Mew
3 Metlink__1 S7-NetLink
4 S7-Simulatar S7-Simulato Edit |
5 GreenCable, MPI=2, COM=1 g
Delete |
Mumber of connections: 5
M o | [ mer

Fig.: "Maintain connections" dialog

13
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We are assuming that the PC is connected to the PLC via a serial MPI adapter. This
MPI adapter is connected to COM1 of the PC.

The respective MPI connection details are as follows:

® Baud rate RS232: 38400
® MPI-address of the S7-SPS: 2
® Baud rate in the MPI-ring: 187500

Create a new connection by clicking the button "NEW".

Here you must enter a name. Please choose a meaningful name, for example "MPI
adapter serial, COM1, MPI=2".

Select "S7-RS232" as the connection. The dialog box where you can specify the
settings for the connection "S7-RS232" will be displayed when you click "Next".
Enter the connection details shown above.

R5232 settings... =
Which zerial interface is connected to the 57-PLC? Which baud rate was selected in the mpi cable?
EE - [38400 ~

Setup MPI address of PLC agent-pro
‘Wwhich MPI address shall use PLC agent-pra? 0 [default: 0]

Setup MPI address of the 57 PLC..

MPI address of 57-300/400: 2 Direct E"D:;Ecttotﬁgzgnlavice that is connected

‘becessible nodes' displays all

Acceszible nodes ;
= niodes in the network,

Enter the highest MPI address in the netwark: ..

il -

Timeout settings: Pl buz baud rate:

Timenut in ms: 20000 167500 |
Establish a test connection | Iz'l oK Cancel | E Help ‘

Fig.: RS232-MPI-connection settings
When the S7-controller has been connected to the PC you can verify that a proper
connection can be established with the entered settings. Click on the button "Establish a
test connection".

Click OK to confirm the dialog entries.

The new connection will now be added to the list of existing connections.

14
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4.3 Adding operands to the signal window

You can add new operands to the signal window by selecting menu item "Signal
window->Add new signal".

As an alternative you may click on the following button in the tool bar:

File  Signal window  Connections

Fig.: Tool bar button
"Add new signal"

The "New signal" dialog box will be displayed.
Here you will now create operands M10.0 to M10.7, MB20 and MW22.

Enter "M10.0" as operand. Type "8" into the field for "Create several operands at the
same time". As the connection you select the connection that you have created above.

New signal E|
Representation: f* Standard " Small
Operand: +410.0

[e.g. M10.0, MB54, 15.5, etc.)
| Create several operands at the zame time:| |8

Tupe: BOOL -|

Connection: |MPI-.&dapter zenell, COMI1, MPI=2 [S7-R5232) J

4

Maintain connections |

Preview:
M 10.0 "~

M 101
M 10.2
M 10.3 -
104
M 105

¥

E Qontinuel |Z| LCancel ‘ Help

Fig.: Operands M10.0 to M10.7 will be added to the signal window

Click the button "Continue".

The dialog "Properties of the signal" will be displayed. Here you can enter additional
settings. In our example we will accept the default settings. Confirm the dialog by
clicking OK.

At this point flags M10.0 to M10.7 are already displayed in the signal window.

Continue by inserting operands "MB20" and "MW22".

15
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Humber of signals: &

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

1T

-

4« | »
UL e A O R AU N RO

0ms 500 ms 1.000 sec 1500 sec 2.000 zec
50 ms TEOms 1.250 sec 1750 sec

Fig.: Signal window with operands

You can change the sequence of the operands. Use the mouse to drag and drop the
title of the respective operand. You can also change the sequence by means of the
dialog "Signal window->Maintain signals" located under the tab "Signals".

4.4 Start (non-cyclic exact) recording

Select menu item "Signal Window->Start recording" to start recording or click on the
red record button (mouse button) just below the menu bar.

Confirm the Start-recording dialog by a click on the first button "Start recording (scan
exact)".

Start recording... b__(|
Signal windaw: C:\ProgrammeiMHJ -5 oftware\WwinPLC-Analyzer 34Prajects\Plant] 84Record1t
Mumber of signals: 8
Save directory of the sighals: C:APROGRAMMEWHJ-50FTWAREMWINPLC-ANALYZERY V\PROJECTSYPLANT18\RECORD
Avallable hard disk space: 135.076 GE free
Recarding type= Settings PLC-state
sean exact j < Polling interval ms: a0 | Miliseconds) | SEEP
-BF1-
r -BF2-
<Update>
@ Start recording ‘ ‘ @ Aufnahme schnell starten | Help ‘ E LCancel
[Start without any requests]

Fig.: "Start recording" dialog, "Scan exact" is selected

16
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Before the actual recordlng is started a test is executed to verlfy that it is p033|ble to

establish a connection with the controller. If this test is successful the recording is
started.

e
in
-

Please read the chapter "Evaluation while recording is active" for additional
information.

4.5 Start cyclic exact recording

Select menu item "Signal Window->Start recording" to start recording or click on the
red record button (mouse button) just below the menu bar.

On the dialog select the type "cyclic exact-dynamic" or "cyclic exact-permanent":

Start recording... [z|
Signal windeaw: C:\ProgrammettHJ-S oftwarebwinPLC-Analyzers 3 ProjectzhPlant1 B\R ecard 1
Mumber of signals: g
Save directory of the sighals: CAPROGRAMME\MH)-SOFTwWAREWINPLCANALTZERYINPROJECTSAPLANT 18YRECORD 1%
Awailable hard disk space: 135.07E GB free
Recarding type= PLC-state
- IS
cyclic exact-pemanent j % STOP-
-
Settings | gg
<Update>
@ Start recording ‘ @ Start recording quickly ‘ IE LCancel ‘
[Start without any requests)

Fig.: Button for for cyclically exact recording

Confirm the Start-recording dialog by a click on the button "Start recording".
The button "Start recording quickly" starts the recording process without any
requests. The dialog "Prepare cyclic exact recording..." will be displayed:

cording...

Important Hint

Diuring cyclically exact recarding
OB1 must be madified in the PLC and additional
blocks must be transferned.

This will affect the cycle time of the PLC and

can be the reasan for erors in the system during
critical timing processes.

Currently the PLC iz in run mode
It iz recommended that the PLC be placed in 5TOP mode

When all blocks have been transferred the PLC can agai
switched to RUN mode

[ Upload blocks in mode ‘RN

Expert settings

Help

PLC-STOF

LCancel

IZ Start cyclically exact recording ‘ . FLC-START

Fig.: "Prepare cyclic exact recording" dialog

17
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If the PLC isin RUN mode you should first change it to STOP mode by a C|ICk on the
button "PLC-STOP".

If you do not want to change the RUN mode of the PLC place a check mark into the tick
box "Upload blocks in mode 'RUN".

The blocks required for this process will created when you click the button "Start
cyclically exact recording”.

Now the dialog "Confirm cyclic exact recording" appears:

(x]

Confirm cyclic exact recording

Fulyeride Bavsteire wenderin die SPS Ubeiliager.

0Bl

FC I (MAIN)
DBZ [VARS)
DE1 [Bufer]
FC2 (BOOL]

Current cpclic time in the PLC: 17 ms

b aw. cyclic time in the PLC: 20 ms

IZI Confirm cyclic exact recording IZI Lancel

Fig.: Confirmation of the cyclic exact recording.

You can see all blocks that must be transferred into the PLC.
After pressing the button "Confirm cyclic exact recording" all blocks will be transferred
into the PLC and the recording process starts.

JAN

Important notes on cyclic exact recording:

® |n order to start a cyclic exact recording OB1 must be modified in the PLC and
additional blocks must be transferred into the PLC. The system should be placed
into STOP mode before this process is started to avoid uncontrollable
RUN-STOP transitions.

® Normally the PLC should not change from RUN mode during this process. It will
change to STOP mode only when the following conditions occur:
- the load on the PLC is very high with the result that the maximum cycle time is
exceeded when additional blocks are transferred.
- The recording trigger that you have defined in an STL statement contains
commands that initiate STOP mode.

18
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4.6 Evaluation while recording is active

Click on the following button if you wish to monitor the recorded values while recording

is active:
oo oo [ [l @ [~ i

Fig.: "Observing signal" button.

The "Observing signal" button displays current PLV values in the signal window.

When "Observing signal" is turned off you can page through the recording area by
means of the following mouse buttons:

M| LR LN 00001 /00001

1. 2. 3.4.5. 6. 7.

Fig.: Mouse buttons to access recording areas

Explanation of these buttons:

1.Next page

2.Previous page

3.Next area

4.Last area

5.Previous area

6.First area

7. Currently displayed area / Number of areas that exist

Explanation of the term "area"

To be able to effectively handle large recording, these are subdivided into areas.

Think of the recording as a printed book with several chapters. A chapter of this book is
comparable with an area.

Lengthy recordings are subdivided into areas. The display indicates the number of
areas in a recording.

If you should change the timescale, the recording in the display will be stretched or
compressed as necessary. For this reason the areas are recalculated as soon as the
timescale changes.

19
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4.7 Evaluating a recording

You have following evaluation options when a recording has been completed:

® Review the recording by means of menu item "Signal window":
- Next page
- Previous page
- Next Area
- Previous Area
- etc.

® Search using "Signal window->Goto":
- Goto Time Position
- Search the recording for a measurement test point (in a specific operand)
- Extended search covering multiple operands

® Comparison to other recordings using background signals. See chapter
"Comparisons with background signals"

20
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User interface

5.1 Overview

2

WinPLC-Analyzer ¥3.0.0.0 - Beispiel-Aufzeichnungen.SAT

File Signal window Connections Tools  Language Window Help

[# 6 0pTet A
#- [ Filllstandsregelung PID mit
+-[an Positionsregelung Visu

# [ Positionsregelung Visu 2
+-[ Fillstand Test

What would you
like to do now?

Add signal [operand

+ [ Op-Test (2]
* [ Test Maintain signals
=-[A Presse mit Silos
v EB1 | | T P [ I I B R
E Egg Maintain connections
nw E00 3
o E01 - .
e E02 Hew signal window
nw E03
n E04

e CAE Add comment field

Goto comment field

Close project

10.0000 [ms/Pixel]

M arisal
Current scaling: 4 [Add E03 Hide help wizard
Hide help wizard
10.00 [mzPivel] -
e
ki :
. TN T A A R A R S I A R I
Number of test points: [4dd signal] 1780 sec 27600 376D 520 4760
2260 sec 3260 sec 4.260 sec
2374
Signal duration:
02:03 (M:5]
Cursor position:
2580 sec

18.03.05 09:42:37
Difference Cursor:

| - 135,135 GB fiee 04.04.2008 | D8535 |

1.Menu bar
Provides access to all the functions of the program.

2.Tool bar buttons
Here you can issue the most important commands by a simple mouse click.

3. Signal window list
Displays a list of those signal windows that exist in the project that you have
currently selected.

4.Scaling
Here you can change the timescale.

5. Information
Displays important information related to the current signal window.

6. Signal window
This window displays the current recording.
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5.2 Signal window list

The signal window list displays a list of all the signal windows that exist in the current
project.

It is advisable that all the recordings for a specific plant/machine are saved in one
and the same project.

The advantage is that you can access older recordings quickly and easily.

In addition you can also compare the current recording with an earlier recording. The
earlier reference recording is displayed in the background of the current recording.

If you select an entry in the list using the mouse and click the right mouse button the
following entries are displayed in a pop-up menu:

Open Opens the selected signal window.

Close Closes the selected signal window.

Delete Deletes the selected signal window. This is an irrevocable
action.

Copy Copies the selected signal window.

Rename Renames the selected signal window.

New window Generates a new signal window. This is also available in

menu item File->New signal window.

Use as background signal  The signal window selected in the tree view window is
inserted as background signal into the currently open
signal window.

WinPLC-Analyzer ¥3.0.0.0 - Beisp

File Signal window Connections  Tools  Lar

+-[n Op-Test
+-[on Fiillstandzregelung FID mlt‘ | —
+-[on Positionsregelung Yisu
+-[n Positiohsregelung Yisu 2
+-[n Fiillstand Test
+-[n Op-Test(2)
+-[o Test
- Presse mit Silos
nn EB1 T
wn EB2
nn EB3
e EQ.0 BY

e B0 e
nn E0.2 -
nn E03
nn E0.4

ame COE

< | B

w

Fig.: Signal window list

You can read further details on background signals in the chapter "Comparisons with
background signals".
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5.3 Signal window

D:\CPP_BUILDER\A nalyze Pro

191004 17:40:54 174056 191104 174058 174100
<40 17:40:57 17:40:53

P T T T T T T T T A R B A

19.11.04 17:41:02

Anzahl Kureen: 2

Max: 27648

]

INT bin: O

Max: 11585

11585

INT Mir: 4365

3- 4l

»
[ L L Ty A

2 Oms 2,000 Sek 4,000 Sek £.000 Sek 2,000 Sek
. 1,000 Siek. 2,000 Sek 5.000 Sek 7.000 Sek

<

The signal window includes the following elements:

1. Absolute timescale with date and time.

2. Relative timescale showing the signal duration with respect to the starting time of
the recording.

3. Information on the operands that are being recorded.

4.The recording of the operands.

23



INT 3. im0

1 Max: 27643

p 5.

Max: 11585

6760

INT bir: 5735

1. Maximum value of the signal
2.The value at the position of the time cursor
3. Minimum value of the signal
4. Number format of the signal
5. Selected signals are highlighted by a dark frame.

You can change the arrangement of the signals by using the mouse to "drag and drop

the different signal boxes:

Fig.: Signal names

Max 27648

]

Max 11585

11585

INT Mir: 4365

Fig.: Change the position by a

"drag-and-drop" operation.

You can move the segment that is displayed (signal) within the current area by means
of the scroll bar (just above the relative timescale):

404429341

DwORD bin: 404423341

Maw: 421141276

0ms
200ms

B00ms

1200 Sek 1800
1500 Sek

Fig.: The scroll bar

Sek 2.400
2.100 Sek

Sek 3.000
2.700 Sek

Sek
3.300 Sek

L]

3600 Sek.
349
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The following section describes the term "area":

5.4 Subdividing a recording into areas

To handle large recordings effectively large recordings are subdivided into areas.

Think of the recording as a printed book with several chapters. A chapter of this book is
comparable with an area.

To look through the entire recording, you first select the appropriate area and then you
can review the current area using the scroll bar.

The following signal window shows details:

Zxtras  Fenster - Hife

|
C0 OOO0 TN B0 OB B S

= e —

D:\CPP_BUILDERMAnalyzer_mhj\Projects\FirstProjekt\HintergrundKurven-Testh
: 1602105 10:35:03 10:35:03 16.02.05 10:35:04 10:35:04 1602105 10:35:05 10:35:05 16.02.05 10:35:05
finzahl Kurven: & 103503 103503 10:35:04 10:35:04 103505 103505

BOOL

BOOL
BOOL ’_‘
BOOL

BOOL

BOOL

BOOL

-

. Ny

TITI

26270 Sek 26770 Sek 26270 Sek 26770 Sek 27.270 Sek. 27770 Sek 28.070 Sek.
20 Sek 26520 Sek. 27.020 Sek 27520 Sek 28020 Sek
3.
e ] |

1. This window displays "Current area/ Total number of areas".
2.You can load the different areas by a click on these buttons.

3. This bar visualizes the subsection of the entire recording that is currently being
displayed at the position of the scroll bar.

4.This is the scroll bar.
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5.5 Scaling

The scaling settings can be used to expand or compress a recording.

If the value for "ms per Pixel" is increased the recording is compressed and the number
of areas is decreased accordingly.

If the value for "ms per Pixel" is decreased the recording is expanded and the number of
areas is increased accordingly.

You can use the slider to adjust the scaling from >0 to 20 ms/Pixel. You can also
specify other values in the input box:

AT
2- M anual; |-“:|'|:”:”:|E| [rnz/Fixel]

Current scaling;
3. 1000 (ms/Pixel]

Fig.: Scaling settings
Explanation of the figure above:

1. Slider to adjust the scaling from >0 to 20 ms per Pixel
2.Manual input
3. Current value

The optimum scaling for non-cyclic exact recording is determined automatically.

You can change the scaling while the recording is active provided that the number of
areas is one.

The scaling can no longer be altered if the number of areas has increased to two (this is
only possible after the recording has been completed.)
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6 Connections

6.1 What are connections?
Connections provide access to S5- or S-7 controllers. The user generates the required

connections for the entire project. These are available for selection when an operand
will be recorded.

When a new recording is being planned it is possible to define the connection that will
be used to access the controller for each individual operand.
Every connection contains details on how the controller can be accessed.

Mew connection... rz|

Mame of the connection:

Test connection

Your comments:

Connection:

57RS232 |

ST-" NetLlnk

S7-Ethernet

S5-R5232 H Cancel
5 7-Simulator

Fig.: New connection

Ethernet settings

X

IP-address of the PLC: M jooo  jooo  |oo0

Slot-number of the PLC-module: 2

|IP-adress of the PC: 192.168.2.102

Establizh a test connection |

IZ ok Izl Cancel ‘ Help ‘

Fig.: Available settings for
the "S7-Ethernet" connection
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6.2 Connection types

All possible connection types are described in this section.

6.2.1 Connections of the type "S7-RS232"

isas

This connection type can be used to access an MPI-PC adapter (RS232).

The serial Baud rate can be adjusted to a value ranging from 19200 to 115200 Baud.
This connection type can also be used to access an MPI-USB adapter provided that this
presents a virtual COM port.

6.2.2 Connections of the type "S7-Netlink"

This connection type can be used to define access to an MPI- or a Profibus interface.
The Ethernet-protocol is converted to MPI by the MHJ-Netlink. The device is connected
to a network hub/switch or directly to the network adapter in the PC/Notebook by means
of a crossover cable.
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With this interface you can connect to MPI- or PROFI-BUS. The NETLink-PRO adapter
converts the ethernet protocols to the MPI/PB-DP protocol. You can connect this device
to a network hub or -switch or directy to the network port on your PC or notebook. In
this case you must use a crossover-patch cable.

The NETLink-PRO can detect the baudrate on the profibus automatically and can
handle up to 8 connections at the same time.

6.2.4 Connections of the type "S7-Ethernet"

H

This type of connection can be used when the S-7 controller is equipped with an
Ethernet interface (directly on the CPU or by an additional Ethernet-CP.)

Advantages of this type of connection:

® Fastest type of connection.
® The load on the CPU during recording is not very high.

6.2.5 Connection of the type "S7-Simatic Net"

With this connection type existing SIEMENS interfaces (CP5512, CP5611, ...) can be
used.

You can use this connection, if the SIMATIC® Net driver are installed on your system.
These drivers are installed automatically, if STEP®7 V/5.x or Prodave is already
installed. If you install WinPLC7-Analyzer on a SIEMENS PG you can use the onboard
interfaces too.

All settings of these type of connection you must set up within the dialog "Set PG/PC
Interface" in STEP®7 of SIEMENS.
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You can open th|s settlngs W|th the STEP®7 menu item "Optlons ->Set PG/PC
Interface".

il

Set PG/PC Interface

Accessz Path |

Access Point of the Application;
JSTOMLINE  [STEP7] > PC AdapterlMP] =]
[Standard for STER 7)

Interface Parameter Azzignment Uzed:

|PC AsdapterMF] Properties... |

B < Mones 5
EE150 Ind. Ethemet -» Realtek RTLET

P Adapter{futa) N Ll
PC &dapter(MP1) v Delete |

< T m

[Parameter azzignment of paur PC adapter
for an MPI network]

Interfaces
’7 Add/Remove; Select. . |

Cancel | Help |

The dialog "Set PG/PC Interface"

In WinPLC7-Analyzer you must only setup the MPI/DP adress. Open
connection->Maintain connection and edit the "S7-Simtic-Net" connection:

Simatic Net Settings

Adress of the PLC [MPI/DP): m Accessible nodes |
Simatic Net |
Establizh a best connection I IZ oK | E Cancel Help |

Simatic Net settings in WinPLC7-Analyzer
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6.2.6 Connections of the type "S7-Simulator"

This type of connection is used to record operands from the software-PLC of
WinSPS-S7 or WinPLC?7.
WinSPS-S7 is a programming and simulation package for S7 controllers.

In this case WIinSPS-S7 or WinPLC7 must have been started and at the same time set

to simulator mode.
No additional settings are required.

6.2.7 Connections of the type "S5-RS232"

15-polig

This connection provides access to a Simatic® S-5 controller via an S-5 connecting
cable (RS232 on a PC, TTY on a PLC.)

6.3 New connection

You can generate a new connection using the "Maintain connections" dialog. Select
menu item "Connections->Maintain connections".
The connection dialog will be displayed:

Maintain connections...

l Existing connections ] Edit connection:
Bename
57-Ethermet
2 55 55-R5232 New
3 Metlink__1 57-MetLink
4 S7-Simulatar S7-Simulator Edit
& GreenCable, MPI=2, COM=1 57-R5232
Delete
Murnber of connections: 5
[v] ok ‘ [2] Heb

Fig.: "Maintain connections" dialog

Click the "New" button to define a new connection.
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Example: defining a connection for the serial MPI-PC adapter

The following section illustrates how you can define a new connection via a serial

MPI-PC adapter.

1. Click the button "New". The

"New connection" dialog will be

displayed:

2. Select connection "S7-RS232"
and enter a meaningful name for
the connection:

3. Click "Continue"

4.  The configuration dialog for the
"S7-RS232" connection will be
displayed.

When you have completed your
entries you should verify the
operation of the new connection
by clicking on "Establish a test
connection".

5.  The new connection will appear in
the connection list and it is
available for general use.

New connection... [zl

MName of the connection:

F5232 MPI-PC-Adapter COMZ, MPIZ
‘Your comments:

Cornection:

S¥-RS232 hd

E Continue | Cancel ‘
RS232 settings... X
‘Which serial interface is connected to the S7-PLC? ‘which baud rate was selected in the mpi cable™

COMz hd

Setup MP| address of PLC agent-pro
‘which MP| address shall use PLC agent-pro?

il [default: D)

Setup MP| address of the 57 PLC...
Pl address of 57-300/400;

2 Direct Connect ko the device that is connected
- directly to the PC
Aecessible nodes ‘Accessible nodes' displays all
= nodes in the netwaork
Enter the highest MP| address in the netwark

N -

Timeout settings: MPI bus haud rate:

Timeout in ms: 2000 187500 -
| Establish a lest connection | ‘ [¥] ok | Cancel ‘ Help |
Maintain connections... &3]

Esisting i Edit connectior

Mo [Name ‘Type | Fename

1 S7-Ethernet S57-Ethernet

2 55 S8RS232 New

3 Metlink__1 S7-Netlink

4 |57Simulator 57Simulstor Edt

5

& Dielets

Number of connections: &

[ ox 2] e
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6.4 Using connections

If you add a new operand to the signal window you must always specify the access path
that will be used to load the operand from the PLC.
In this case you can simply use an existing connection:

Properties of the signal |z|

MBO Show test points |

General I Avithmetic |

Type: IBYTE ;I [~ HE=-Darstellung

Lire-width: |1 ﬁ [V Shew test points

Connection:

Llrit: |
Commentarny: I
Symbol; I

IZ ok LCancel

E| Help

Fig.: "Properties of the signal" dialog
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7 Adding operands to the signal window

Add the operands that you wish to monitor to the signal window.

The following operands are supported:

Operand Format

Inputs Ix.y / IBx / IWx / IDx

Outputs Qx.y / QBx / QWx / QDx

Flags Mx.y / MBx / MWx / MDx
Timer Tx

Counter Cx

Peripheral inputs PIBx / PIWx / PIDx

Data DBXx.y / DBBx / DBWx / DBDx

You must open a signal window in order to be able to add operands.
Select menu item "Signal window->Add new signal" or click the following button:

¥*

Jnr

Fig.: "Add new signal" button

The "New signal" dialog will be displayed:

New signal E|
Representation: &+ Shandard " Smal
Operand:
[e.g. M10.0, MBS4, 15.5, etc.)
C [
Type: ~|
Connection: |MF'I-.6.dapter zenel, COMT, MPI=2 [S7-RS232) j

taintain connections |

E Qontinue| LCancel ‘ m Help ‘

Fig.: "New signal" dialog
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Description of the input fields:

Mew signal &l
Fieplesentation:1 (o StandarcE " Small

y
Operand: | ‘ i ;

[=.0. M10.0, MES4, 5.5, ete.)

r 1_4_
Type: ! i |

Connectian; |MF'I-.t’-‘-.dapter zenell, COMT, MPI=2 [S7-R5232] 6 -

Maintain connections |

IZ LContinue IE Cancel | Help ‘

Fig.: "New signal" dialog.

1. Define the representation: Standard: normal representation, Small: smaller
representation

2.Here you can enter the required operand (e.g. M10.0)

3. Here you must enter the data block (e.g. DB2), provided that the operand is a
data block operand.

4.Here you can enter the number of consecutive operands. For instance, if you
should enter 5 here, then 5 consecutive operands will be inserted into the signal
window.

5.Here you can select the data type. For instance, if you should have entered
"MW10" as the operand, you could select either "INT" or "WORD".

6. Here you must select the respective connection, i.e. the connection that will be
used to read the operand from the PLC.

When you have completed all fields click "Continue". The "Properties of the signal”
dialog will be displayed.
You can enter additional settings for each operand in this dialog.
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"Propertles of the S|gnal" dlalog

Properties of the signal

MW20

Fiepresentation:

Type:

Calor:

Cannection:
Urit:
Carnmentary:

Symbaol;

Ling-width: 0 ﬂ
v Adjusting Y-axiz automatically

Show test points

" Standard " Small
|W’DF|D j [~ HEX representation

[w Show test points

| MPI-dcdapter seriell, COMT, MPI=2 [57RS232 »| ..
|
|
|

M QKl Cancel | m Help

"General" tab

The following settings are available in the "General" tab:

Setting Description

Representation Standard or small representation.

Type Here you can define the type of operand.

Color Defines the color that will be used for the
signal in the signal window.

Line width You can use the line width to highlight certain

operands.

Show test points

Every test point is represented by a green dot
(Pixel).

Connection The connection determines the communication
path that will be used to read the operand from
the PLC.

Unit Unit (e.g. degrees Celsius). The unit is
displayed on the left side of the signal window.

Commentary Additional commentaries on the operand.
These are only displayed in this dialog.

Symbol The symbol is also displayed in the title of the

operand in the signal window.

You can import an S5 or an S7 symbolic file
using menu item Signal window->Edit
symbols.
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Where operands >=8 blts are concerned the settings under the "Arlthmetlc" tab may be
used to customize the test point as required by the display.

Properties of the signal

MW 20 Shiw test points |
General
~lgnore bits:
% Do nat ignare bits 1Bt " 2Bits " 3Bits  4Bits
—Shift
Amount of bitsto shift [0 ¢ Ghiftlef  Shiftright

~Increase/decrease signal

Increase/decrease signal IIJ

~Standardize zignal

Lawer limit: ID.UDDU " Uripolar signal
pper lirnit: ID.DDDEI i~ Bipolar signal

E ok E LCancel | Help

"Arithmetic" tab

"Ignore bits" options

These settings can, for instance, be used to neutralize jitter in the low-order bits of
analog signals.

"Shift" options

Here you can shift test point values to the left or to the right by a number of bits.

"Increase/decrease signal” options

A positive value raises the overall signal of the operand.
A negative value lowers the signal.
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"Standardize signal" option

These settings are used to convert an analog value to match a physical area.

For a unipolar signal it is assumed that the analog value will be between 0 and 27648.
For a bipolar signal it is assumed that the analog value lies between -27648 and
27648.

Input fields "lower limit" and "upper limit" define the range to which the analog signal
must be converted.

The analog value is converted according to the following formula:

OUT =[ ((FLOAT (IN) — K1)/(K2-K1)) * (HI_LIM-LO_LIM)] + LO_LIM

K1 and K2 are defined in accordance with the settings (bipolar, unipolar).
HI_LIM is the upper limit, LO_LIM is the lower limit.

7.1 Delete signals

Maintain signals. .. PZ|
Iz | Events 1 Define cundiliun] Fecording trigger ] Define snapshot ] Evaluate snapshot ] Motes 1

Ed |
Operand Symbol Lnit ‘ Type Color | Connection Comments &
EB1 Fullstand Si BYTE S7-Simulatar tultiple edit |
EB2 Filtand 51 BYTE [ 57-5mucter
EB3 Filsand 5 BYTE [ 57-5mustor - |
E0O sevenngt 8001 [ 57smustor
E01 Sleusungé  BOOL - S7-Simulator
ED2 Nothus sool [ s7smuctr e |
E03 TasterBefi 8001 [ 575muiator
E04 Tasterrres 600U [ 57-simuztor _a
ED5 TasterPres B00L [ 57-simuctor _> |
E4.0 Endschater 5001 [ 575imuistor
E4.1 Endschater 5001 [ 57smusor
482 siosleer | B00L [ 57smucter
AB3 Befiilt sooL [ 57simeer
£8.4 Gundstel 5001 [ 57smustor
485 siol ek 500 [ 57smucter
486 siozaktiv B00L [ s7simueter v
< »

[ Select all
[ ok ‘ Help ‘

Fig.: "Maintain signals" dialog

Open the "Maintain signals" dialog to delete operands (signals) from the signal window
(menu item Signal window->Maintain signals.)

Select the signals you wish to delete in the "Signals" tab and delete these signals by a
click on the "Delete" button.

Press and hold the SHIFT key to select more than one entry.

You can also delete signals in the signal window. Select the signal and press CTRL and
DEL at the same time.
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Hint:
Use the following procedure to change the color of multiple entries:

1. Select the entries

2. Click the "Multiple edit" button

3. Select a color and select "Apply"
4.Click OK

Proceed in a similar manner to change the connection path for multiple entries.

7.2 Move operands

You can move signals by means of the following buttons in the "Maintain signals"
dialog:

Edit |

3

Multple edit |

Mew |

Delete |

_a |
> |

Fig.: Move operands

As an alternative you can also move the operands directly in the signal window:

Max: 27648

]

Max: 11585
11585

INT Mir: 4365

Fig.: You can change the position
by a "drag-and-drop" operation.
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8 Recording PLC statuses

8.1 Principle of operation of a PLC

Your knowledge about the operation of a PLC is most important when you must
understand a recording.

A PLC always processes individual commands in sequential from. An S7 controller
executes a PLC program as follows:

OB1 FC1 FC2

UC FC1 UC FC2 Comn;\nd line 1

Command line 2\ Command line 2.\
End of FC2

l

End of OB1

I

End of FC1

Execution of an S7 program

OB1 (organization block No. 1) is executed during cyclic processing. It is common that
calls to other blocks are issued from within OB1 (e.g. FC1, FB10).

A cycle of the program has been completed when the OB1 has been processed
completely. The time required for a cycle is referred to as the cycle time. The cycle
time depends on the size of the program in the PLC and the type of PLC.

Cycle times typically range from 1 to 100 ms.

The maximum limit for the cycle time can be specified to a value of around
200ms. If this limit is exceeded the PLC will be placed in STOP mode.

In addition to cyclic processing the cycle time is affected by other factors:

® Alarm controlled program execution (time OBs, cyclic interrupts, false alarms)

® Requests to the CPU issued by the programming device or by
WinPLC7-Analyzer

Longer cycle times mean that the reaction time of the PLC to external events
increases.
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8.2 Types of recordings (cyclic exact / non-cyclic exact)

The software package WinPLC7-Analyzer supports 4 different types of recording:

® Scan exact recording (Non-cyclic exact recording)

® Cyclically exact recording-dynamic

® Cyclically exact recording-permanent

¢ Offline recording (Non-cyclically exact and cyclically exact recording)

The non-cyclic exact recording mode reads the different statuses of the operands at
predetermined timing intervals from the PLC.

Timing intervals depend on the connection type and lie between app. 15ms (e.g. for a
fast TCP-IP connection) and 200ms or more (for slow serial connections).

From these time intervals it is immediately obvious that the normal recording mode is
not suitable for cyclic exact recording. With a typical cycle time of 5ms it is not possible
to capture any change of status that occurs within two cycles.

Truly reliable recording can only be achieved by writing a subroutine to the PLC
program that records the required operands in a data block. Subsequently the contents
of this data block can be polled in a cycle.

Therefore, with cyclic exact recording the program in the PLC must be altered.

The software WinPLC7-Analyzer inserts a "UC FCx" command at the start of OB1 to
issue a call to the subroutine that executes this function.

This does not normally disturb the execution of the original program.
WinPLC7-Analyzer supports three cyclic exact recording types:

Cyclically exact recording-dynamic

In this case data is only available from the PLC, when the status of the operand has
changed.

Every record (test point) is supplied with a time-stamp.

This type of recording is suitable for BY TE/WORD/DOUBLE-WORD operands that do
not change in every cycle.

Cyclically exact recording-permanent

In this case the PLC supplies data records after each cycle irrespective of the status of
the operand.

This recording mode is predominantly suitable for Bit-operands that change in every
cycle.
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Off-line recording

This recording type records the signals as long as free memory available in the defined
data blocks.

The off-line recording is a modified "cyclic exact dynamic" recording.
You can define a sample rate (polling interval). In this case it is a scan exact recording.
If you define "0" for the sample rate, it is a cyclic exact recording.

After you start the off-line recording you can disconnect the computer or notebook from
the PLC. While the recording process is active, the PC/notebook must not be connected
to the PLC.

The possible recording time can be from seconds to hours. Depending on how often the
signals change and how the sampling rate is set.

The possible recording time depends on:

® Free memory size in the PLC
® Sample rate
® Number of the signals
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8.3 Non-cyclic exact recording

Non-cyclic exact recording is always employed when the process that must be recorded
is slow (change of process >=0.5 second.)

Non-cyclic exact recording is probably not required if, for example, the temperature
curve of various heaters should be recorded.

Advantages of "non-cyclic exact"” recording:

® No changes necessary to the PLC program
® |t is possible to control the data volume since the polling interval can be adjusted.

Disadvantages of "non-cyclic exact" recording:

® Not suitable for applications on faster processors since it is not possible to record
all the relevant statuses without breaks.

® The value between two test points is not available.

Preparations for "non-cyclic exact” recording:

The following steps are necessary in order to start non-cyclic exact recording:

1. Open the signal window

2.1f you have not entered any operands you must add operands (signals) now.
See chapter "Filling the signal window with operands".

3. Defining recording triggers (see recording trigger chapter)
4.Now you can start the recording: Signal window->Start recording

The dialog "Start recording” will be displayed.

Select "scan-exact" and define the "polling interval". Then click on the button "Start
recording" in order to start the process.

A test verifies that it is possible to establish a connection with the PLC. If successful, the
dialog is closed and the signal window will be redisplayed.

The default settings mean that the scroll bar is automatically shifted to the right
so that current measurements are always visible.

If you want to move the scroll bar manually, i.e. if you wish to view earlier
measurements, then you must turn off "Observing signal" using Signal
window->0Observing signal off.
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8.4 Cyclic Exact recording - notes

Cyclic exact recording is necessary when very short signals originating from the plant
will be processed by the PLC. Cyclic Exact recording is also required when the status of
an operand changes within a few cycles (e.g. for edge detection).

Advantages of "cyclic exact" recording:

® Allows continuous recording of operands.
® Can be used to record very fast processes.

Disadvantages of "cyclic exact" recording:

® The PLC program in the controller must be modified to implement cyclic exact
recording.

(This process is executed automatically by WinPLC7-Analyzer)

® The controller must provide a sufficient amount of free working memory (a
minimum of 2 KB)

® The additional routine increases the cycle time (3 ms typically)
® High data volume if the status of the recorded operands changes frequently.

A\

We recommend to switch the PLC in STOP mode before you start the cyclic exact
recording.

Only if you know the machine well enough and if you can evaluate the risks, you should
start the cyclic exact recording in "RUN" mode.

What are the risks?

® Because of the increase of the cycle time, the PLC can change into the STOP
mode.

® |f you use a trigger, the STL-trigger code can lead into the STOP mode of the
PLC.

® In the PLC can exist an old firmware version that contains bugs. In this case the

additional blocks can cause that the PLC changes to the STOP mode or that a
master reset with restart is necessary.

44



WmPLC-AnaIyzero User Manual ° Engllsh
‘ "p S ‘ i
'..

8.5 Recording type "cyclic exact permanent”

In this recording type the current values of the signals are stored in every cyclic into a
ring memory. WinPLC-Analyzer read this ring memory permanently and show the
results on the screen.

The values are saved into the ring memory no matter whether these have changed or
not.

Select this recording type in the dialog "Start recording". After this you can view the
current settings via the button "Settings".

Start recording...

Signal windo: C:\ProgrammethdHJ-SoftwareiwinPLC-Analyzery 3yProjectshB eispieldufzeichnungenthexikoh
Mumber of signals: 1
Save directory of the signals: C:%ProgrammeihHJ-Softwarehw/inPLC-Analyzery 3yProjectshB eispiel-Aufzeichnungenthexik ot
Awvailable hard disk space: 135104 GE free
~Recording type=————— PLC-stat
. -RLIM-
Icyclic: exact-permarent LI <~ E
=
| .......................... z ett\ngs ........................... I | gg
<Jpdate>
@ Start recording | @ Start recording quickly Help E LCancel
[Start without any requests)

Fig.: Cyclic exact-permanent is selected

With the button "Settings"” you can view the current settings to this recording
type:

Expert settings...

Search far free FCs from FC-Mo:

Search for free DBs from DB-Mo

Standard ring memary size in BYTE: 1000

Remaining memory in the PLC in bytes: 100

17 117

MHurnber of ring memary DE s

¥ Compress PLC memaorny

E oK | Help E Cancel

Fig.: Settings of "cyclic exact-permanent"
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Descriptions:

Setting

Description

Search for free FCs from FC-No

At which FC number should the search for a
free FC address be started?
Recommendation: 1

Search for free DBs from DB-No

At which DB number should the search for a
free DB address be started?
Recommendation: 1

Standard ring memory size in BYTE

What size do you wish to assign to the ring
memory that is used for the recording in the
PLC?

Recommendation: 2000

Remaining free memory in the PLC in
BYTE

How much free memory should remain in the
PLC?

Before any additional blocks are transferred a
test verifies that this quantity will not be
exceeded.

Recommendation: 100

Number of ring memory data blocks

How many data blocks should be used?
Recommendation: 3

Compress PLC memory

Compress the PLC memory before transfer
the blocks?
Recommendation: YES

The record can be started now by pressing the button "Start recording" or "Start

recording quickly".

No more security queries follow, if the button "Start recording quickly" is used.
WinPLC-Analyzer determine first, whether the PLC is in the STOP mode. If the PLC is
in RUN mode and the button "Start recording quickly" is not used the following dialog

appears:

Frepare cyclic exact recording...

M Start cyclically exact recording

[ PLCSTART

Important Hint

During cyclically exact recarding
OB1 must be madified in the PLC and additional
blocks must be transfemed.

This will affect the cycle time of the PLC and

cah be the reazon for emors in the spstern during
critical timing processes.

Eunenlly the PLC iz in run mode
It iz recommended that the PLC be placed in STOP mode

When all blocks have been transferred the PLC can agai
switched to RUN mode

[ Upload blocks in mode ‘RUM"

Expert settings

Help

PLC-STOP

LCancel

Fig.: Prepare cyclic exact recording
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If you want to start the recordlng when the PLC is in RUN mode select the checkbox
"Upload blocks in RUN mode". Then press the button "Start cyclic exact recording”.

WinPLC-Analyzer tests now which blocks are in the PLC, whether sufficient working
memory is available and what the current cycle time is.
The necessary blocks are then transferred to the PLC.

After short time the trend of the signals appears on the screen.

The default settings mean that the scroll bar is automatically shifted to the right
so that current measurements are always visible.

If you want to move the scroll bar manually, i.e. if you wish to view earlier
measurements, then you must turn off "Observing signal” using Signal
window->0Observing signal off.
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8.6 Recording type "cyclic exact dynamic"

This recording type checks in every cyclic of the PLC if one of the signal-values is
changed. Only if one of the values is different, all values are stored into the ring
memory.

These recording type is cyclic exact too. But in this type only changed values are stored
into the ring buffer.

Therefore the amount of data which must be stored, is smaller if the values do not
frequently change.

If the values frequently change, the amount of data will be very huge because
every value comes with a time stamp information. In this case the recording
method "cycle exact permanent” should be used.

WinPLC-Analyzer read this ring memory permanently and show the results on the
screen. Select this recording type in the dialog "Start recording". After this you can view
the current settings via the button "Settings".

Start recording... f‘S__cl
Signal window; C:\Programme’tH.-S oftwareswinPLC Analyzery 3Projectsh Beizpiel-&ufzeichnungen' M exikal,
MHumber of signals: 1
Save directary of the signals: C:APROGRAMME\MHI-SOFTWARE WWINPLC-ANALYZE RV IWPROJECT SHBEISFIEL-AUFZEICHNUNG
Awailable hard disk space: 135101 GB free
Recarding type= PLC-state
cyclic exact-dynamic ﬂ %
Settings |
<Update:
. Start recording ‘ . Start recording quickly Help IE LCancel

[Start without any requests)

Fig.: Cyclic exact-permanent is selected

With the button "Settings™ you can view the current settings to this recording
type:

Expert settings... E|
Search for free FCs from FC-Mao:
Search for free DBz from DB-No: 1
Standard ring memory size in BYTE: 400
Remaining memary in the PLC in bytes: 100
v Compress PLC memary
M ag Help Lancel ‘

Fig.: Settings of "cyclic exact-dynamic”
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Descrlptlons of the settlngs

Setting Description

Search for free FCs from FC-No At which FC number should the search for a
free FC address be started?
Recommendation: 1

Search for free DBs from DB-No At which DB number should the search for a
free DB address be started?
Recommendation: 1

Standard ring memory size in BYTE What size do you wish to assign to the ring
memory that is used for the recording in the
PLC?
Recommendation: 2000

Remaining free memory in the PLC in How much free memory should remain in the

BYTE PLC?

Before any additional blocks are transferred a
test verifies that this quantity will not be
exceeded.

Recommendation: 100

Compress PLC memory Compress the PLC memory before transfer
the blocks?
Recommendation: YES

The record can be started now by pressing the button "Start recording" or "Start
recording quickly".

No more security queries follow, if the button "Start recording quickly" is used.
WinPLC-Analyzer test first, whether the PLC is in the STOP mode. If the PLC is in RUN
mode and the button "Start recording quickly" is not used the following dialog
appears:

recording

- Important Hint

Dring cyclically exact recording
0B1 rust be modified in the PLC and additional
blocks must be transferned.

Thiz will affect the cycle time of the PLC and

can be the reason far ermors in the spstem during
critical timing processes.

Currently the PLC is in run mode
It iz recommended that the PLC be placed in STOP mode

Wwhen all blocks have been transferred the PLC can agai
switched to RUN mode

[ Upload blocks in mode RN

Expert settings
Help

. PLC-START PLC-STOF

IE LCancel

IZ Start cyclically exact recording

Fig.: Prepare cyclic exact recording
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If you want to start the recordlng, when the PLC is in RUN mode select the checkbox
"Upload blocks in RUN mode". Then press the button "Start cyclic exact recording".
WinPLC-Analyzer inspect now which blocks are in the PLC, whether sufficient working
memory is available and what the current cycle time is.

The necessary blocks are then transferred to the PLC.

After short time the trend of the signals appears on the screen.

The default settings mean that the scroll bar is automatically shifted to the right
so that current measurements are always visible.

If you want to move the scroll bar manually, i.e. if you wish to view earlier
measurements, then you must turn off "Observing signal" using Signal
window->0Observing signal off.
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8.7 Recording type "Off-line recording”

The offl-ine recording is a modified "cycle exact dynamic" recording.
It has two unusual features:

1.1t is possible to record "scan exact" and also "cyclic exact". In case of "scan
exact" you must define a polling interval that is greather then "0". If you want
"cyclic exact" you must define as the polling interval "0".

2.The recording values are stored into data blocks within the PLC. If this data
blocks are full with values then the recording will be stopped. While the
recording process the PC must not be connected to the PLC!

If you select "Offline-recording” the edit field "Polling interval ms:" appears:

Start recording...

Sighal window: C:APragrammeitHJ-S ofware\winPLC-Analpzery 3\Projectz\Beizpiel-Aufzeichnungenih ek ob
Mumber of signals: 1
Save directory of the signals: CAPROGRAMMEYWHI-SOF TwWARE \WwWINPLC-ANALYZERY34PROJECT SABEISPIEL-AUFZEICHN UNG
Available hard disk space: 135101 GB free
Recording type= Settings PLC-state
|foline recording j < Palling interval ms: |D |[Mi||isec:0nds] j
| Saiings | [cyclic exact recording]
<Update>
@ Start recording ‘ @ Start recording quickly Help Izl LCancel

[Start without any requests]

Fig.: Off-line recording is selected

With the button "Settings"” you can view the current settings to this recording
type:

Expert settings... [Z|
Search for free FCz from FC-Mo:
Search for free DB from DB-Nao: 1
Standard ring memary size in BYTE 1000
Anzahl der Ringspeicher-DBs: 1 hd

Femaining memory in the PLC in bytes: 100

Jw Compress PLC memary

IZ OK E Help LCancel ‘

Fig.: Settings of "Off-line recording"
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Descrlptlons of the settlngs

Setting

Description

Search for free FCs from FC-No

At which FC number should the search for a
free FC address be started?
Recommendation: 1

Search for free DBs from DB-No

At which DB number should the search for a
free DB address be started?
Recommendation: 1

Standard ring memory size in BYTE

What size do you wish to assign to the ring
memory that is used for the recording in the
PLC?

Recommendation: 2000

Remaining free memory in the PLC in
BYTE

How much free memory should remain in the
PLC?

Before any additional blocks are transferred a
test verifies that this quantity will not be
exceeded.

Recommendation: 100

Number of ring memory data blocks

How many data blocks should be used?
Recommendation: 3

Compress PLC memory

Compress the PLC memory before transfer
the blocks?
Recommendation: YES

The record can be started now by pressing the button "Start recording" or "Start

recording quickly".

No more security queries follow, if the button "Start recording quickly" is used.
It is checked first, whether the PLC is in the STOP mode. If the PLC is in RUN mode
and the button "Start recording quickly" is not used the following dialog appears:

Prepare cyclic exact recording

M Start cyclically exact recarding

Important Hint

During cyclically exact recording
0B1 must be madified in the PLC and additional
blocks must be transfened.

This will affect the cycle time of the PLC and
an be the reazon for erars in the system during
critical timing processes.

Currently the PLC is in run mode
It is recommended that the PLC be placed in STOP mode

‘When all blocks have been transferred the PLC can agai
switched to RUN mode

[ Upload blocks in mode ‘RUN'.

Expert settings
Help

. PLC-START FLC-5TOF

|Z| LCancel

Fig.: Prepare cyclic exact recording

52




WmPLC-AnaIyzero User Manual e English

If you want to start the recordlng when the PLC is in RUN mode, select the checkbox
"Upload blocks in RUN mode". Then press the button "Start cyclic exact recording".

WinPLC-Analyzer inspect now which blocks are in the PLC, whether sufficient working

memory is available and what the current cycle time is.
The necessary blocks are then transferred to the PLC.

Now the recording was started in the PLC.

The signal window gives now information about the internal process.
Select the checkbox "Updating always" to see the current status permanently.

C:\Programme\WMH.)-Software\WinPLC-AnalyzerV 3\Projects\Beispiel-Aufzeic hnungen\Mexiko\ !E n

Mumber of zignals: 1

Current status

Current condition: Recarding is active
£ | Info RAM memory: Size=128 KB, Free=124 KB
Infa Load-memary: Size=E4 KB, Free=62 KB
Recarding progress: [ ]
Full
Update view | [~ Updating ahways

Commands:

Load offline records now |

Rejecting offine records. |

Fig.: Information to the recording process

While the Off-line recording is active, the signal windows looks like in the picuture.

In this state you can disconnect the PC from the PLC and close WinPLC-Analyzer.

If you start WinPLC-Analyzer again and open the same project you can see this
window again.

Now you can load the results with the button "Load offline records now".
Or you can reject the results with the button "Rejecting offline records".

In both cases the original PLC program will be restored.
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9 Conditions

WinPLC7-Analyzer conditions consist of a sequence of STL statements. The result of
the condition is a logical '0' or a logical '1'.

Conditions can be linked to the following actions:

® A message can be displayed in the message window
® An SMS can be transmitted
® |t can be linked to the recording trigger

Conditions are a powerful tool since you can use almost all STL statements that are
available in STEP®7. This also means that conditions can become very complex.
A condition must always have a linear structure, i.e. no calls to other blocks are allowed.

You can define 10 different conditions. In addition, you can also define one condition for
each recording trigger (cyclic exact and not cyclic exact).

You can define conditions in the tab "Define conditions" that is located in the "Maintain
signals" dialog:

Maintain signals... rg|
Signals ] Ewents Recording trigger ] Motes ]
Conditions: STL far the condition:
Condition 1
Ct 2 o STL-German syntax: U E 0.0
Condition 3 (- Frl: .
Canditian 4 STL-English syntax: &1 0.0
Condition 5
Condition &
Condition 7
Condition 8
Condition 9
Condition 10
Trigger -not- cyclically exact
Trigger cyclically exact
Delete STL
Mo | [ b |

Fig.: The "Maintain signals" dialog is available in menu item
"Signal window->Maintain signals".
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Exceptions to this are conditions related to cyclic exact recording:

These STL statements are processed by the real PLC.

For this reason it is important that you avoid including STL statements that can not be
processed by the PLC and that would therefore result in the PLC changing to "STOP"
mode.

Please remember the following hints when creating the STL:

® Calls to blocks (UC, CC, CALL) are not permitted.

® Avoid the use of data blocks, since these can cause "STOP" mode when invalid
bad data addresses are encountered.

® Operands whose signals will be recorded by WinPLC7-Analyzer must not be
described in the STL.

9.1 Defining a condition in order to issue a message

You can display a message in the message window (user messages) when a specific
condition has been satisfied.

The following example defines condition No. 1 in the "Maintain signals" dialog.
Open the tab "Define condition" and select Condition 1. Enter the following STL
statements into the text field:

E 0.0
E 0.1
E 0.2
M 50.0

haaca

The following dialog box is displayed:

Signals] Events Define condition l Recording trigger] Motes l

Conditionz: STL for the condition:
Condition 1

Condition 2

Condition 3

Condition 4

Condition 5

Condition &

Condition ¥

Condition 8

Condition 9

Condition 10

Trigger -not- cyclically exact
Trigger cyclically exact

fo STL-German syntax: U E 0.0
™ STL-English spntaw: A1 0.0

nddg
Bl E R
”n

oooo
=N

Fig.: Condition No 1 was defined.
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Th|s means that condltlon No 1 is true when the status applled to the three |nputs is "'
(E0.0, EO.1 and EO0.2).

It is important that these inputs are entered into the signal window.
However, flag M50.0 must not be entered here!

In order to send messages you now click on the "Events" tab in the "Maintain signals”
dialog.

Set the Event-type to "Message" in line 0 and enter "Condition 1" into the respective
field in the "Condition" column:

Signalz  Ewents l Define condition] Recording trigger] Motes ]

Event-type: Condition: Settings:

1] |Message ﬂ |C0nditi0n1 ﬂ Settings: |ED.D and E0LT are "tue"
1 |n0ne j | hone ﬂ Settings: |
2 |n0ne ﬂ | none ﬂ Settings: |

Fig.: A message was defined

As of now any message that you have defined will be displayed along with the date and
time when the status of the three inputs changes to '1
(menu item Signal window->User messages).

9.2 Defining a condition in order to send an SMS

The procedure to send an SMS is similar.

We can use the same condition in order to send an SMS or we can define a new
condition.

In this example we will use condition No. 1 that was previously defined.

Set the Event-type to "SMS" in line 1 and enter "Condition 1" into the respective field in
the "Condition" column.

The "Properties" column will display the text:

Target=<insert the target number>,Message=<insert the message>

Enter the required telephone number for "Target=", i.e. the number to which the SMS
must be sent.

Enter the actual short message text next to "Message".

Example:

Target=0172xxxxxx,Message=this is the SMS message text
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The resulting dialog box is dlsplayed as follows:

Sighals Ewvents |Define cnnditinnl Fiecarding triggerl Mates I

Event-type: Candition: Settings:
i} IMessage ;I ICDnditiDn 1 ;I Sethngs: IED.D and EQT are "tue"’
1 ISMS LI ICDnditiDn 1 LI Sethings: ITarget=D'| T2ex Mezsage=this iz the SM5 message

Fig.: An SMS was defined

The SMS will be dispatched when the status at three inputs is '1' (E0.0, E0.1,E0.2).

Notes on "Send SMS"

® A specific modem is required to send "SMS" messages
(see chapter Send SMS)

® You must configure and test the sending of SMS messages using menu item
Tools->SMS settings, Send SMS.
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10 Events

Events are used to execute a specific action when the defined event occurs.

The following events are available:

® Send SMS, when a specific condition has been satisfied
® Add a message to the message window (Signal window->Show user messages)

You can define up to 10 different events.
You can enter the respective settings in the "Events" tab in the "Maintain signals"
dialog:

Signals  Events ] Define condition | Recording trigger | Nates |
Evenitype: Condtior: Settings:

0 |Message w| |Condtion v| Sefings  [E0.Dand EO0.1 are “tue
1 |sMs =] |Condiion = Seings:  [Target=0172usMessage=this is the SMS message
2 [none =] [none -| settings |

3 |nore x| | |none | Settings |

4 |nore =] | |none =] Settingz |

5 [none =] [none -| settings |

6 |none =] |none -| settings |

7 |none =] [none -| settings |

B |nore v | |nore -] settings |

9 |nore =] |none =] Settings |

Fig.: Defining events in the "Maintain signals" dialog

An event is triggered when the respective condition becomes true.

Events provide a powerful tool. They can, for instance, be used to inform support staff
on site or anywhere on the globe by means of a PC when specific conditions occur.

You can turn off events by setting the respective condition to "none".

The previous chapter "Conditions" contains an example on the configuration of an SMS
event or a message event.
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11 Recording trigger

11.1 Time controlled recording trigger

In the "Recording trigger" tab of the "Maintain signals" dialog you can determine at
which time the recording will be started and at which time the recording will be stopped.

The dialog box below defines the following times to start recording and to stop
recording:

Start recording: 08.03.2005 15:28
Stop recording: 08.03.2005 19:00

Maintain signals...

Signals] Events] Diefine condition  Recording tigger l Motes ]

Conditions to START recording:

START recording: " immediately & Time

Date: (080305  [DDMMYY] Time:  |15:28  [hhemm) Insert cunent time

[ Activate 5TL-recording trigger Pay attention: The STL commands of this condition will be upload into the
connected PLC!

Conditions to STOP recording:

[l STOP recording: ¢ STOP manual

ﬁ & Time

[rate: 03.03.05 [DD M. YY) Time: 1900 [hh:mm] Insert current time

Extend Recording:

Additional time: [ Seconds v

[ ox ‘ ﬂelp‘

Fig.: Recording trigger settings

If you turn on recording by means of menu item Signal window->Start recording the
following status window:

Information for recording: fgl
Statuz recording: it
Recording will be started at: 08.03.2005 1528

Recording will be stopped at: 03.03.2005 19:00

Eggge

Fig.: Status window for recording
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The status Wlndow |nd|cates when the recordlng will be started

You can also display this dialog using menu item Tools->Show status
recording-windows.

11.2 Defining a recording trigger using the S7 statement list
(STL)

Recording triggers are intended to reduce the volume of data that will be recorded or to
exclude unwanted data from a recording.

Triggers are always defined as a STL (statement list). These can consist of any valid
STEP®7 commands.

Here we distinguish:

® Recording triggers for non-cyclic exact recording

and

® Recording triggers for cyclic exact recording

In case of a non-cyclic exact recording the STL statements are processed by the
integrated software PLC.
During cyclic exact recording the STL statements are processed by the real PLC.

For cyclic exact recording it is therefore important to ensure that you do not use
statements that could result in the PLC going to STOP mode.

To play it safe you should only use STL commands that perform read operations and
that you only use operands that exist in the PLC.
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Cyclic exact recording triggers
Example of a recording trigger used for cyclic exact recording:

.0
4

Wmcacoacaca
g ca|

(os i el cal
—
o
w

E

These STL statements will only read from operands. For this reason this recording
trigger and related statements will not place the CPU into STOP mode.
The STL must be defined within the condition "Trigger -cyclically exact-":

Signals] Events Define condition l Recording trigger] Motes ]

Conditions: STL for the condition:

Condition 1 T E 0.0
Condition 2 i) " 4 4
Eunditiun 3 i} i E0. 2
Condition 4 0

Condition &

Condition oo e
Condition 7 EEE )
Condition 8

Condition 9

Eunchtlun 10

Trl::l-r cuclically exact

Fig.: Defining Trigger -cyclically exact-

JAN

Please note:
If you should write to an operand (e.g. using a set command) here you would also
change the status of the respective operand in the real PLC.

For the cyclic exact trigger it is important that the STL ends with the command
"BEB" (BEC).

Please adhere to the following rules when you create the STL:

® You can only create a linear program, i.e. calls statements using the commands
UC, CC, CALL are not permitted.

¢ Avoid statements that could change the status of operands.

® Avoid statements that could result in the PLC going to STOP mode (e.g. access
to non-existent data blocks)
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Non-cyclic exact recording triggers

The STL statements of this recording mode access the internal software PLC and not
the real PLC.

When recording is active, operand signals are transferred from the real PLC into the
software PLC.

For this reason you should only read those operands that are recorded in the signal
window.

Any operand recorded in the signal window must not be altered. If you do not comply
with this rule, an error message will be issued and recording will not be started.

The STL must be defined within the condition Trigger -not cyclically exact-:

Maintain signals...

Signalsl Events Define condition lF!ecording trigger] Mates ]

Conditions: STL for the condition:

Condition 1 E
Condition 2 £
Condition 3 "
Condition 4

Condition 5

Condition &

Condition 7

Condition 8

Condition 3

MI o |

Tr||:||:|v—r -niok- coclically esact

| ExdlLl

L= =1
ooo
(= ]

Fig.: Defining the trigger for not cyclically exact recording

Please adhere to the following rules when you create the STL.:

® You can only create a linear program, i.e. calls statements using the commands
UC, CC, CALL are not permitted.
® Operands appearing in the signal window must never be altered.

® Avoid statements that could result in the PLC going to STOP mode (e.g. access
to non-existent data blocks). In this case an error message will be issued and
recording will not be started.
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11.3 Activating the STL-recording trigger

Activate the STL trigger in the "Recording trigger" tab by means of the following check
mark:

Signalsl Eventsl Define condiion  Recording trigger INntes I

~Conditions to START recording:

START recording: i immediately  © Time

[w ibctivate STLrecarding tigger Pay attention: The STL commands of this condition will be upload inta the
connected PLCI

Conditionz to STOP recarding:

STOP recording: {* STOP manual

L
m = Time

Fig.: Activating the STL-recording trigger.

The STL defined in the "Define conditions" will only be used when you have activated
this check mark.
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12 Snapshots

12.1 What are snapshots?

Snapshots are images of operand ranges at a particular time. One snapshot can
contain whole and different operand areas.

Example:
One snapshot could consist:

¢ MBO to MB100
* |B10 to IB 20
* QB 124 bis QB 134

A snapshot is suitable, if you need additional information in a specific machine
position.

After the scan-exact recording you can examine additionial to the signal trends the
operands in the snapshot.

If you have defined a snapshot, you can use this in the scan exact recording. It is not
possible to use snapshots in cyclic exact recording.

12.2 Define snapshots

You can define snapshots with the tabsheet "Define snapshot” in the dialog "Maintain

signals".

Maintain signals... ﬁ__(\
Signats | Events | Define condiion | Recording tigger {Deine snapshol | Evaluate snapshot | Nates |

Esisting operand ranges Changs operand ranges

C:\Programme’MHJ-S oftwareiwinPLC -Analyzery MProjects\ B eispiel-aufzeichnungentOp-Test\Default, SnapShat Edit

RangeMo Range Murnber of butes | Comments
Hew

[ ox ‘ Help

Fig.: Empty table
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—LCreate new range

Operand range=

Start addrezs=

Mumber of bytes= I'I

Cornmett= I

MBO - MBD

b ok [3] abbruch | Hife

Fig.: Define a range of operands

In this dialog you can define the type of operand, the start address and the number of
bytes.

You can use the following types of operands:

® |nputs and Outputs
® Bit memory (M)

® Timer

¢ Counter

¢ Data of data blocks
® Peripheral outputs

With the different buttons in this tabsheet you can define and edit multiple operand
areas:

[Button Description |
Edit Edit the selected rage.

New Create a new range in the table.

Delete Delete the selected range.

Delete table Delete the complete table.

Load Load a snapshot definition from a file.

Save Save the current table in the default file name.
Save as ... Save the current table in a specific file name.
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Maintain signals...

Signals] Events] Define condition] Riecording tigger  Define snapshat I Evaluate snapshot] Motes ]

Ewisting operand ranges: Change operand ranges:
C:A\ProgrammeibHJ -Sofhware\winPLC-Analyzery 3\Projects\Beizpiel-AulzeichnungentOp- T est\Default. SnapShot Edi
Fange-Mo Range Number of bytes | Comments
Range 1 MEO - MBS 10

i}
Range2  |IB124-1B127 4 =
Range 3 GB128 - UB131 4

Delete

Delete table

Fig.: example for a range definition

In the picture you can see three areas (ranges). At the bottom of the table you can see
the size of the snapshot in bytes.

Consider that it takes some time to load the operand ranges from the PLC. In this short
time the normal recording is stopped.

12.3 Define the event for the snapshot

To activate the snapshot mechanism you must define a snapshot event.
At first you must write STL lines to define the trigger. This can be done in the tabsheet
"Define condition".

In this example the snapshot should be created, when the operand M10.0 have the
status "1".
The short STL program for this is:

M 10.0
0 100.0

A
Important thing is, that the operand "M10.0" exists as signal in the signal window. Only
in this case the status of the operand is known.

The last line must always be a assignment to a output- or bit memory operand.

You must use a operand that not exists in the signal window.

This STL-program is executed from a software PLC (not from the real PLC)!
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Maintain signals...

Signals] Events Define condiion 1 Recarding tligger] Define snapshot] Evaluate snapshot] Motes ]

Conditions: STL for the condition:

A b8 10.0
Condition 2 = q 100.0

" STL-Geman spntax: U E 0.0
@ STL-English syntax A | 0.0

Trigger -not- cyclically exact
Trigger cyclicaly exact

Fig.: Condition1 is finished

Now we switch to the tabsheet "Events" and edit the event with number O:

Maintain signals...

Signals  Events ]Define condition | Recording trigger | Define snapshot | Evaluate snapshot] Notes ]

Event-type: Condition: Settings:

0 | Shapshat j |E0nditi0n1 j Settings: |Snapsh0twillbetriggered,\fthe"Eondition‘I”isTHUE

Fig.: Event 0 is changed to "Snapshot" and to "Condition1".

In the picture you can see that the "Event 0" have now the event type "Snapshot".
The condition was changed to "Condition1". In the field "settings" you can place any
comments.

This settings causes now that the snapshot is stored, if the "condition1" is true (M10.0 is
l1 l)-

12.4 Start recording and activate snapshots

Start recording... E|
Signal windaw: C:\ProgrammeibdH-S oftwarehwinPLC-Analpzer 34 ProjectshB eispielAufzeichnungentihd exik o
Mumber of signals: 1
Save directory of the signals: C:\ProgrammebHJ -5 oftwarehwinPLC-Analyzery 34Projects\B eispiel-Aufzeichnungen'h exik ol
Awailable hard disk space: 134.969 GE free
Recarding type= Settings PLC-state
| | J | -FLIN-
soan exact - - : -
Palling interval ms: 0 bl d A
g |[ illiseconds) J oF
-BF1-
-BF2-
<IJpdate>
‘ @ Start recording | ‘ @ Start recording quickly m Help ‘ LCancel ‘
[Start without any requests)

Fig.: Dialog "Start recording"
Select the recording type "Scan exact" and select the checkbox "Activate snapshots".

Now you can start the recording by pressing the button "Start recording"”.
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12.5 Evalute snapshots

You can see also the saved snapshots as yellow labels in the signal window.

i . 07.04.02 17.00.52 1rot02 07.04.02 170106 10110 OF.04.0217:00:14 17012
Mumber of signals: 2 170t fZ0t04 0 0 e 7tz
(VR B TR BETEE| R SRS SR SErar i | A BT A S SR
Shapzhat [1] Snapshot [2]
Max: 255
53
BYTE bir: O
BOOL 1] L_..._. Y R —

Bild: Snapshot labels in the signal window

If you make a double click to a label the tabsheet "Evaluate snapshots" appears.

Maintain signals... fZI

Recording type=scan exact

Notes ]

Select snapshots: Evaluate shapshots:

Dratum= 2008-04-07 - Operand Type | Yalue Camment
Snapshats from 2008-04-07 [1ecording duration=135 msz):

Mo |Condition [ Time Caormnment

il be triggered if

Bild: Tabsheet "Evaluate snapshot”

Now you can use this table like a status variable table. You can insert operands from
your snapshots into the table: Select the colnum "Operand" and type in "MB5". When
the MB5 belong to the snapshot, the value of this operand appears.

Example:
The snapshot consists of the following operand ranges:

e MBO - MB9
* |B124 - 1B127
* QB128 - QB131
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Then you can enter the following operands into the table:

S

Maintain signals...

Recording type=scan exact

Signalsl Eventsl Define conditionl Riecording tigger | Define snapshat  Evaluate snapshat | Motes I

| Select snapshots: | Evaluate snapshots:
D atum= |2DDS-D4-DT vl Operand | Type | Walue Camment
Snapshats from 2008-04-07 [recording duration=135 ms]: MBS BYTE D<CA. 202dez
Ha  |Condition  |Time Comment Mw/E WwORD (Odez. 00000
17.00:01  |Snapshot will be tiggered it MDO CwORD 266dez, (00000100
240 BoOL FALSE
1125.0 BOOL FALSE

Bild: Tabsheet "Evaluate snapshot"
There exists two methods to evalutate snapshots:

1. Double-Click on a snapshot-label in the signal window, then only this snapshot
appears in the left side of the tabsheet "Evaluate snapshots".

2.Open the dialog "Maintain signals" over the menu item "Signal window->Maintain
signals". Select the tab-sheet "Evaluate snapshots”. In this case all snapshots
will appear in the left side. If you change the selection on the left side, you can
see on the right side the current values of the operands.
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13 Evaluation of recordings

When a recording has been completed you can use various tools to evaluate the result.
The most important properties of a recording are:

1.Number of signals.
In the figure below this amounts to 220303 test points.

2. Timescale.
In this figure this amounts to 12 hours 56 minutes and 57 seconds.

3. Current scaling.
In this figure this is 41 ms pie Pixel.

4. Area subdivision of the recording.
In this figure this amounts to a total of 38 areas. The current area is 1.

PLCAgent-pro -demo version- V1.2.0.0 - FirstProjekt.SA7
Filz  Signal window Connections  Tools  Language ‘Window Help

‘What would you
like to do now?

02.06.0513:47:40 02.05.05 19:47:49

ol b Do b b b o b b b Lo Lo Lo o0 Ll Add signal foperand)

Maintain signals

Maintain connections

BYTE Mir: 0

B N e R R o B R e T e CI AR Mew signal window

Max: 357

57 Add comment field
s
WORD Min: 100 oo rauiiiiooguiiiimguiuii duiii i iy guiiiigiiiil i i iy iy Eoto comment field
MD14 MOARAAAR BARATAAAT IR AT AR ET AR An e A An AR e A A e e
Taft
Max: 23884416 &
29884416
Close project
DWORD Min: 13107200 Uunbbauu g ru U i yu oy vuauu i piuouuaai g apgirou ooty =
Hide help wizard
N
a0
0
Maruat | F10000 (o i)
Cuntent scaling: e _— m

41.00 [ms/Pixel)

Maw: 0

Number of test points:

220303 ! P
Signal duration:
12.56:57 (HM:S] WORD Min: 0

Cursor pasition:
Oms
02,05.05 15.47.32 asl
Difference Cursor: a" f
- »

[ A I B O A Y AN AR Y A B
oms 4100 sec: 2200 sec 12.300 sec 1E.400 sec 20500 se0 24,600 sec 28700
2050 sec 6150sec 10,250 sec. 14,350 sec 13450 sec 22550 sec 26650580

| - 3,792 GE hee 04.05.2005 | 0356:43 |

Fig.: Signal window with a recording

Note:
Chapter "User interface" contains a detailed explanation of the term area.
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13.1 Search for test points

You can search for specific test points in your recording using menu item "Signal
window->Goto":

® Search for a specific date and time

® Search for a time position (offset)

® Search for the actual value of a specific operand

® Search for the test point sequence of a specific operand

® Search all operands

13.2 Search for date and time or an offset

This search relates to a single operand in the signal window. For this reason you must
first select the operand in the signal window.

Open menu item "Signal window->Goto". In the "Goto time position" tab you can search
for a specific time position:

Goto X
~MB10 -

Signal time: from 02,05, 2005 19:47 to 03,05, 2005 0344

Goto time position | Search for measurement] Extended search]

™~ Goto date: 17.09.2004 -
Tirne: —

f* Goto time position: l— [Draps)
l— [Hours)
|'||— [Minutes]
l— [Seconds)
[ [Milisecondy)

IZ Search Izl Cancel m Help

Fig.: Search for an absolute or a relative time position

Click the "Search" button to jump to the respective position in the signal window.
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13.3 Search for the actual value of a specific operand

This search relates to a single operand in the signal window. For this reason you must
first select the operand in the signal window.

Open menu item "Signal window->Goto". In the "Search for measurement" tab you can
search for the required actual value:

Goto E|
-MB10 -
Signal time; from 02,06, 2005 1547 to 03,05, 2005 0844

Goto time position | Search for measurement §E wtended search

Search for test point:

& |equal | o

Search for test point sequence

~

Separate test point sequence with commas:
011
100,101,150

(" Search from the current range. (+ Complete Search

IZ LCount IZ Search IE LCancel Help

Fig.: Search for actual values

The "Search" button jumps to the next match in the signal window.
The "Count" button determines how many test points match the search expression.

The field "Search for test point sequence" issues a search for a specific sequence of
actual values. Meaningful results are only produced when you use binary operands.
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13.4 Extended search (covering all operands)

The extended search searches several operands located in the signal window.
You can specify the respective conditions in the "Extended search" tab:

Goto |Z| Goto |Z|
-MB10 - -MB10 -
Signal time: from 02,05, 2005 19:47 to 03.05.2005 0844 Signal time: from 02 05,2005 19:47 to 03.05.2005 08:44
Gota time position | Search for measurement  Extended search Gota time positionl Search for measurement  Extended search |
|MB10 | Jequal  ~| [10 AND Delete
|mBs0 | Jequal =] |25 AND Delete
Add ¥ Search from the first test point Add ¥ Search from the first test paint

M Search | E LCancel Help IZ Search | E Cancel Help

Fig.: Extended search (not yet specified) Fig.: This search will include two operands.

A click on "Add" inserts operands from the signal window that you wish to include in the
search.

When you click "Search" any position in the signal window where a match is detected
will be selected.
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13.5 Measuring time

A simple and quick procedure can be used to measure times.

In order to determine a specific time you first position the time cursor (refer to Fig. 1.)
Press the right mouse key and select menu item Show or move difference cursor.
The difference cursor appears. You can move it by means of the mouse.

Move the mouse to the 2nd location and click the left mouse key.

The time interval will be displayed at the bottom left. The frequency (1.0 divided by the
time interval) is also displayed in brackets.

1 Number of test points:
- 220303

Signal duration:

12:56:57 [H:M:S]

' Add new signal Curzor posgition:

7 %"' Mainkain signals ( ""') 0 U;.Eéﬂfae:? .
= % Signal properties of MELD — T

% coto 4 B5Z sec

02.05.0519:47:37
228 ms (=44 H

Delete 4

Shiow or move difference cursor

— Hide difference cursor

| T Mew corment Field
HT Goto comment field
¥ Delete all comment fields

1. Time cursor Here the difference cursor gas been moved.
2. Menu item difference cursor The panel at the right shows
the respective interval.

To hide the difference cursor, press the right mouse key and select menu item Hide
difference cursor.
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13.6 Creating comment fields

You can specify comment fields to include labels in the signal window.

Procedure to create a new comment field:
Move the mouse pointer to the position where you want to create the comment field.

Click the right mouse button to display the context menu. Select new comment field.

The comment field is displayed on-screen. Double-click the comment to change text
and color.

Fig.: New comment field

13.7 Goto comment field

You can also use comment fields as bookmarks.
Use comment fields to identify interesting sections of the record. Subsequently you can

access the "Goto comment field" dialog using the context menu.
This displays a list with all the comment fields contained in the signal window. Now you

can select the field you want to jump to.

3

Goto commentary...

Signal true duration=228 ms

Help

IZ Goto | E Cancel

Fig.: Goto comment field dialog
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13.8 Evaluations of the system messages

The analyzer log important events as system messages. You can view the system
messages with menu item "Signal window->Show system messages".

Following events are logged as system messages:

® Recording start

® Recording end

® Communication errors

® PLC switch to STOP mode (new in version 2)
® PLC switch to RUN mode (new in version 2)

If the PLC switch to STOP mode, the | stack and the B stack is logged in a file.
To view the | stack select a entry in the system message list with a STOP event and
press the button "Show | stack".

So you can examine the reason of the STOP event after recording.
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14 Comparisons with background signals

14.1 What are background signals?

Background signals are recordings that are included as background with the current
record.

In this manner it is possible to graphically compare new recordings with old recordings.
For some machines it makes sense to prepare a recording of the installation while it is
operating properly in order to compare this reference recording with a current
recording when failures occur.

On complicated installations a comparison of the two recordings can be used to quickly
locate the source of the problem.

The default color for the background signal is yellow. You can change this color using
menu item "Tools->Color settings".

Example of the representation including a background signal:

“alue in the foreground

Background value

BOOL o H |

Fig.: Signal displayed with background signal

On the left you can see the measurement at the time of the time cursor. The value of
the background signal is shown in brackets.

Applications for background signals

® Comparing current recordings to earlier recordings

¢ Verifying that all the clock cycles of the machine match the times recorded
earlier. This can be used to implement effective quality control measures.

¢ Simplification of the comparison of new recordings with the recordings that were
made when the installation was commissioned when evidence is required.

® Quick recognition of mechanical wear and tear that affects the time response of
the installation.

® Quick and simple verification of control optimizations.
® | ocation of errors that are caused by altered time responses of processes.
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14.2 Displaying background signals

Procedure to compare a current recording with an earlier recording:

1. Open the signal window containing the current recording.

2. Search and select the recording for the comparison in the signal window list.
3. Click the right mouse key to display the context menu.

4. Select menu item "Use as background signal".

Open
Close

Delete

Copy
Rename

e window

Use as backgraund signal

Sork 4

Fig.: Context menu with the entry
Use as background signal

After verification the selected recording is inserted as the background signal into the
current window.
The default color for the background signal is yellow.

You can also convert the current recording to a background signal:
select menu item Tools->Background signals->Move signals to background

14.3 Deleting background signals

Select menu item Tools->Background signals->Delete background signals to delete
a background signal.

When you confirm that you wish to continue the background signal will be deleted.
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15 Send SMS (Short Message Service)

15.1 Which modems are supported?

SMS messages can only be transmitted with certain modems.

A list of modems is available in the "SMS settings, Send SMS" dialog. The system
supports all the modems that are contained in this list:

SMS settings, send SMS X

SMS settings I Send SMS |

Connected modem: Comtime HSM 23,6
Part: I COk1 - I
Provider: D2 -
Country code: |4S City code; |?252
Gemary=49 Hamburg=40
D furmber: IE?BSD
[without area code]

Help | E Cloze

Fig.: Send SMS settings

Note:
Grayed out settings are not required for the selected modem.

79



WmPLC-AnaIyzero User Manual ° Engllsh

15.2 Configuration

You must enter certain settings in the "SMS settings,..." dialog before the system can
send SMS messages.

Select menu item Tools->SMS settings, Send SMS to display this dialog.

SMS settings, send SMS X

SMS zettings l Send 55 ]
Connected modem:
Port:

Pravider:

Help Close

Fig.: SMS Settings, Send SMS dialog

The following settings are available:

Setting Explanation

Connected modem A list of modems that are available
for use.

Port Enter the serial port where the
modem is connected.

Provider Select the provider for the target
number.

Country code Enter the country code for the

telephone number that will be used
to send SMSs

City code Enter the city code for the telephone
number that will be send SMSs.

Own number Enter the local telephone number
(without city or country code) for the
telephone number that will be send
SMSs.
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15.3 Test SMS

SMS settings, send SMS X

SMS settings  Send SMS |

Target number:

Meszage: I

Shll 160 characters are poszible.

IZ Send

m Help | Close

Fig.: Send a test SMS

You can send a test SMS from the "Send SMS" tab.
You should do this at least once to test your settings.
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15.4 Sending an SMS while a recording is active

An event can trigger sending of an SMS while a recording is active.
You can define events in Signal window->Maintain signals.

The respective event is triggered when a condition should become "true" while a
recording is active. If this event is an SMS event the SMS is transmitted.

The chapter on conditions contains details on the configuration of an event in order to
send an SMS.

Maintain signals...

Signals Events l Define u:u:unu:lition] Fecarding trigger] Motes ]

Event-type: Candition: Settings:
1] |Message j |Eonditinn 1 j Settings: |EEI.D and E0.T are "true"
1 |SMS j ||:0nditi0n 1 j Settings: |Talget=D1 V2ux Messages=this iz the SMS5 message

Fig.: Events can be configured in the "Maintain signals" dialog.
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16 The most common questions

Which is the fastest communication interface for WinPLC7-Analyzer?

A connection to an Ethernet-CP (or Ethernet on board) is the fastest communication
link.

In WinPLC7-Analyzer this connection is called S7-Ethernet.

By how many milliseconds does the cycle time increase for cyclic exact
recording?

This depends on how many operands are recorded and which type of S7-CPU is being
employed.

This is generally app. 3ms.

How much free memory must remain in the PLC to ensure that recording is
possible?

At least 1600 Byte of working memory are required.

At least 2300 Byte of load memory are required.

How can a new recording be started without overwriting the earlier recording?
Start by creating a copy of the record and then use this copy for the new recording.
Select an entry in the signal window list (at the left edge of the screen) and press the
right mouse key. Then you select 'Copy'.

Can i use my SIEMENS interface CP5512 or CP5611 with WinPLC7-Analyzer?
Yes, with version 2 of WinPLC7-Analyzer
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