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14. Diagnostics

14.1 Introduction

The Diagnostics Tool is only available for the CE or later device type. It supports analyzing the devices in the
PSR rack. The Diagnostics Tool requires the communication link as described in the chapter 12. Unlike the
Loader, Debugger etc. however, the Diagnostics Tool does not need a project database. The bus enables the
Diagnostics Tool to get various information from a selected device. This information can be viewed in a
report.

Assuming the CE device type is selected (if not, you must select this type with "Device Type" in the 'Select'
menu), the Diagnostics Tool is started by selecting "Diagnostics CE" in the 'Tools' menu. After selecting
"Diagnostics CE" the following form appears:

Confirm

Sel ect serial port COML

m [Gange | [Ganeel |

First choose the correct serial port COM by activating the "Change" button. Confirm your selection with "OK".
"Cancel" brings you to the Diagnostics menu without selecting a communication port.

14.2 The 'Windows' Menu

The 'Windows' menu is available in all interactive FUPLA 2 applications. The five menu items allow to move,
resize, and slide the windows. Sometimes only a subset of the window manipulations is available on certain
windows.

14.3 The 'System' Menu

The 'System' menu has two functions:

About ...: Choose this command to get some information about the system such as release
information, copyright remark and available memory space.

Exit: Choose this command to leave the Diagnostics Tool and return to shell level. If your system
is still connected with the target device, it will automatically be disconnected before returning
to the Shell (see 14.4.2).

14.4 The 'Target' Menu

The 'Target' menu offers following items:
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W ndows System Target B448-Bus

Connect

Di sconnect
Device Info
Erase Buffers
Rai se SME
Reset

14.4.1 Connect

In the beginning only "Connect" is enabled. Choose "Connect" and then determine the target device
(Destination Device) to be diagnosed in the following form:

= Connect

Info: The ' Geographic Address' of the
destination device nmust be specified.
The GA of the connection device
is displayed as the default GA

GA Connection Device : 1
GA Destination Device : 1

14.4.2 Disconnect

Choose "Disconnect" to disconnect the target device from your PC.

14.4.3 Device Info

A detailed description of the "Device Info" report can be found under "Info" in chapter 13.2 of this manual.
"Device Info" also offers the possibility to print the report, which "Info" in the Loader program does not.

14.4.4 Erase Buffer

Choose "Erase Buffer" to clear the "Device Error Buffer" and the "Device Info Buffer" (see " Info" of the
Loader in chapter 13.2).

The Loader also performs this function before downloading code.

14.4.5 Raise SME

Choose "Raise SME" to generate a pulse at the SME output. The M1 led lights up briefly.

This function is usually used to test surrounding security devices.

14.4.6 Reset

Choose "Reset" to force a start-up of the B448-Bus and all to the bus connected devices.

The Loader also performs a Reset after the code and parameters have successfully been downloaded.
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14.5 The 'B448-Bus' Menu

The 'B448-Bus' menu offers five functions:

W ndows System Target B448-Bus

Bus_ Map

Devi ce Report

Bus Signal Scan Report
Short-TO Menory Dunp
Long-1 0O Menory” Dunp

14.5.1 Bus Map

The "Bus Map" function scans the B448-Bus and creates a bus map text file showing how the bus short
address range and bus long address range are used. Overlapping memory areas are the causes of severe
errors and are marked with capital letters.

If you choose "Bus Map" in the 'B448-Bus' menu and the file BUSMAP.TXT does not exist in the current
directory, the following form appears:

Bus Map

Push the 'Create' button to create a bus nap.
The bus map generation takes about 2 m nutes.

Activate the "Create" button to create and view the file BUSMAP.TXT. "Cancel" returns to the Diagnostics
menu without creation.

If you choose "Bus Map" in the 'B448-Bus' menu and a file BUSMAP.TXT already exists in the current
directory, the following form appears:

Bus Map

Push the 'Create' button to create a bus nap.
The bus mag generation takes about 2 minutes.
Push the 'Show button to show an existing bus nap.

Show | [Gneel |

Activate the "Create" button to create the new BUSMAP.TXT, overwriting the existing file. Use "Show" to
view the existing BUSMAP.TXT. "Cancel" returns to the Diagnostics menu without creation.
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If the bus is completely scanned or the "Show" item is selected, the BUSMAP.TXT file is displayed. The
"Previous" or "Next" items allow to show the previous or next screen page of the file.

W ndows System Target

B448- Bus

Bus Map
PRQIECT AZPTEST :

Previ ous

SHORT ADDRESS RANGE MEMORY MAPPI NG OF B448 BUS TESTBUS

?H ?H TOH

The "Cancel” button activates a confirmation form, which allows to print out the file.

Confirm

Push the ' OK' button to [la_rint
the Bus Mapfil e BUSMAP. TXT.

]

If the form is exited by the "OK" button, the well known file name and printer port selection form is opened. If
the "only" radio button is selected in the "List File" dialog box, a listfile is created only.

= Print

Printer
Frame

Fi | enane

Page Nunber : 1

BUSVAP. LST

The file is printed out after pressing the "Print" button.

The following figure shows an example of a BUSMAP.TXT file:

PRQIECT AZPTEST :

SHORT ADDRESS RANGE MEMORY MAPPI NG OF B448 BUS TESTBUS

o
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NOTE : Multiple used menory is marked by capital letters. Unique
used nmenory is marked by small letters or nunbers.

FIRST LAST GA DEVI CE_I DENT

DEVI CE_NAME

a: 0000H OO00FH

b:  0060H 007FH

A 0100H O1FFH 2
0100H O1FFH 4
0100H O1FFH 9

H EE401111 R6 V17
HI EE401118 R3 V22
HI EE401116 R2 V20

UnKnown O UnNaned Device (e.g. PPA, VDA
UnKnown O UnNaned Device e.El_. PPA, VDA
Coupl er To All enBradl ey Data Hi ghway
Coupl er To AEG Modi con’ Mbdbus

Coupl er To ABB Master Fi el dBus TYRAK L

PRQIECT AZPTEST : LONG ADDRESS RANGE MEMORY MAPPI NG OF B448 BUS TESTBUS

GA FI RST LAST

DEVI CE_I DENT

DEVI CE_NAME

2 0040000H 00403FFH
4 0080000H 00803FFH
8 0120000H 01203FFH

1 0180000H 0180FFFH

14.5.2 Device Report

H EE401111 R6 V17
H EE401118 R3 V22
H EE401116 R2 V20
HI EE300550 R1 V01

Coupl er To All enBradl ey Data Hi ghway
Coupl er To AEG Modi con’ Mbdbus

Coupl er To ABB MasterFiel dBus TYRAK L
PP B022 CE (PSR2)

The "Device Report" function scans also the B448-Bus but creates a device report text file named
DEVREP.TXT. This function works very similar to the "Bus Map" function.

This file contains detailed information about project name, the bus name and the devices connected to the
B448-Bus (address, name, identity number, functionality, long and short address range, operation flag and
status). A standard or an extended status report is displayed for functionality:

The message "No additional device information available" is displayed if a standard functionality

status is reported.

The message "Use TARGET/CONNECT for additional device information" is displayed if an
extended functionality status is reported. To get the additional information connect first the PSR to the
host PC using the "Connect" function and then the "Device Info" function of the "Target" menu

section.

The following figure shows an example of a DEVREP.TXT file:
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DEVI CE REPORT

Proj ect
Bus

B448 Device Address :

Devi ce Nane

Devi ce |dent
Functionality

Long Address” Range

Short Address Range :

Operation Flag
Devi ce Status

B448 Device Address :

Devi ce Nane
Devi ce |dent
Funct ionality
Long Address” Range

Short Address Range :

Operation Flag
Devi ce Status

Bit 2: Communi catlon chann

Blt 8:

B448 Device Address :

Devi ce Name
Devi ce |dent
Funct ionality
Long Address” Range

Short Address Range :

Operation Flag
Devi ce Status

Bit 2. Conmunication channel

B448 Device Address :

Devi ce Name

Devi ce |dent
Functionality

Long Address” Range

Shor't Address Range :

Operation Flag
Devi ce Status

14.5.3 Bus Signal Scan

Device specific sig

AZPTEST
TESTBUS

er To Al enBr adl ey Data H ghway
HI E 401111 R6 V17 . .

No additional device information available.
Base = 040000h Size = 0400h
Base = 0100h Size = 0100h
to start norrrally
0000 all status bits set to zero

4
E o AEG Modi con Mbdbus
HI E 401118 R3 V22

Use TARGET/ CONNECT for additional device information.

Base = 080000h Size = 0400h
Base = 0100h i ze = OlOOh
Ready to start norrrally
0104 following bits are set
el to the systemis disturbed gtlneout)
ni fi cance, see data sheet of the device

9
Coupl er To ABB Mast er Fi el dBus TYRAK L
H EE401116 R2 V20

Use TARGET/ CONNECT for additional device information.
Base = 120000h Size = 0400h
Base = 0100h Size = 0100h

Ready to start norrrally
0004 following bits are set
to the systemis disturbed (tineout)

12

PP B02 RS.P R2)

Hi EE300550

Use TARGET/ CCNNECT for additional
Base = 180000h Size = 1000h

no bus wi ndow

Ready to start nornally

0000 all status bits set to zero

device information.

The "Bus Signal Scan" function scans all signals to the B448-Bus defined in the Confmana.CFM
configuration file checks whether these signals are connected to an existing device on the bus and creates a
bus signal report file named BUSSCAN.TXT. This function works likewise very similar to the "Bus Map"

function.

If all bus signals are connected, the message "no bad bus signal found" is displayed. Otherwise all bus
signals not connected to a B448 peripheral device are listed in the report file. The following figure shows an
example of a BUSSCAN.TXT file.
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BUS SI GNAL SCAN

The signals |isted bel ow cause bus errors:

Proj ect
Bus

AZPTEST
TESTBUS

TESTPHSC GA=12

BUSSHORTI O

e Ire e I o eI B o B B B B B B B B B B B B e e e B ey

ZZ2ZZ2ZZ2ZZZZZZZZZZZZZ2ZZZZZ2Z2Z2Z2Z2Z2Z2Z22

no bad bus signal found
U (¢}

SL
| T- SLAVES2\ MASTER
| T- SLAVES2\ MASTER

- SLAVES2\ MASTER
- SLAVES2\ MASTER
- SLAVES2\ MASTER
- SLAVES2\ MASTER
- SLAVES2\ MASTER
- SLAVES2\ MASTER
- SLAVES2\ MASTER
- SLAVES2\ MASTER
- SLAVES2\ MASTER
- SLAVES2\ MASTER
- SLAVES2\ MASTER
- SLAVES2\ MASTER
- SLAVES2\ MASTER
SLAVESZ\ MODBUS- R1

7%
>>
<<
mrm
(019}
NN
)
cC
glaia
bopy
[Ayay

- SLAVES2\ MODBUS- RL

- SLAVES2\ MODBUS- R1

- SLAVES1\ DREHZAHL

- SLAVES1\ DREHZAHL

- SLAVES1\ DREHZAHL

- SLAVESI\ | NKREMENTAL
- SLAVESI\ | NKREMENTAL
- SLAVESI\ | NKREMENTAL
- SLAVES1\ DEZPER2

- SLAVES1\ DEZPER2

- SLAVES1\ DEZPER2

- SLAVES1\ DEZPER2

- SLAVES1\ DEZPER2

- SLAVES1\ DEZPER2

- SLAVES1\ DEZPER2

- SLAVES1\ DEZPER2

- SLAVES1\ DEZPER2

- SLAVES1\ DEZPER2

- SLAVES1\ DEZPER2

14.5.4 Short-IO Memory Dump

mast er _i nf oPoi nt er
mast er _busAddr ess
mast er _ti meQut
mast er _node0

mast er _nodel
mast er _node2

mast er _node3

mast er _node4
mast er _node5
mast er _node6
mast er _node?7
mast er _node8
mast er _node9
mast er _nodeA
mast er_nodeB
mast er _nodeC
mast er _nodeD
nmast er noceE
mast er _nodeF
nodbusR1_DebugFl| ag

nodbusR1”Channel Par ans
nodbusR1”Conmuni cati onTO
nodbusR1”Devi ceAddr ess
nmodbusR1”i nf oPoi nt er

drehzahl “Opti ons
drehzahl “snr Par

dre

i ncremen_Opti ons

i ncremen_snt Par
inc

dez

dezper 2M DebugFl ag

dezper 2M_Ti meout
dezper 2M Header

dezper 2M LenBaseAddr
dezper 2S7i nf oPoi nt er

dezper 2S DebugFl ag
dezper 2S"Ti meout
dezper 2S Header

dezper 2S”LenBaseAddr

dezper 2S”| nQut

hzah!l ~i nf oPoi nt er

remen_i nf oPoi nt er
per 2M’i nf oPoi nt er

The "Short-10 Memory Dump" function polls all signals in the short I/O range of the B448-Bus and displays
the signal value as a hexadecimal dump. On request the dump is saves in a file named SHORTIO.TXT or

printed out.

Invalid signals are displayed with question marks

If no valid signals are found, the

message "No device available in the specified address range" is dlsplayed in a message window and the
dump is suppressed. This function works likewise very similar to the "Bus Map" function however a form is
opened which allows to enter the start address of the dump.

Rev.: 4.0

Short-10 Menory Dunp

pe in the start address of

Ke menory bl ock to dunp:

Range:

0..3FF

Start address: 0___ H

1
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The following figure shows an example of a SHORTIO.TXT file.

o
o
~ w o
o] o] o
T TITIITIIIIIITITIIIIIT

14.5.5 Long-10 Memory Dump

The "Long-10 Memory Dump" function polls all signals in the long I/O range of the B448-Bus. This function
works nearly similar to the "Short-I0 Memory Dump" function. The created file name is LONG.TXT. The
following figure shows an example of this file.

0 2 4 6 8 A C E a
80000H|0001 0001 07D5 11EA 0032 0000 0000 BEEOQ
80008H|0001 0001 AAOB 0101 0302 2B04 0208 0401
80010H|0801 0801 2020 2020 2020 2020 2020 2020
80018H|2020 2020 2020 2020 2020 2020 2020 2020
80020H| 2020 2020 2020 2020 2020 2020 2020 2020
80028H|2020 2020 2020 2020 2020 2020 2020 2020
80030H| 2020 2020 2020 2020 2020 2020 2020 2020
80038H|2020 2020 2020 2020 2020 2020 2020 2020
80040H| 2020 2020 2020 2020 2020 2020 2020 2020
80048H|2020 2020 2020 2020 2020 2020 2020 2020
80050H| 2020 2020 2020 2020 2020 2020 2020 2020
80058H|2020 2020 2020 2020 2020 2020 2020 2020
80060H| 2020 2020 2020 2020 2020 2020 2020 2020
80068H|2020 2020 2020 2020 2020 0064 0000 B2EC
80070H|F2EB 88A3 AA3A A9AC ASEB 2 COA

180078H|ACAA 362A AG8A 2BAC EE89 E21E ABBE BBAF
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15. Debugger

15.1 Introduction

Now you are going to use the Debugger. There are two different Debuggers, one for PSR A- and B-types and
one for the PSR C-type or later versions. Both Debuggers need a communication link from the host PC to
the target hardware as decribed in the chapter 12.

The Debugger for the PSR A- and B-types (PP B022 AE and PP B022 BE) needs the help of the following
additional hardware and a special debugger support which allow debugging on one or more PSRs:

- PM A323 Universal Processor with the modification HIEE 400405 R3 (PC Interface)

For details about the debugger support and the DIL-switch settings of PM A323 please refer to the
appendix J - "Debugger Support for PP B022 BE".

The Debugger for the PSR devices PP B022 CE and PP C322 AE or later versions neither need additional
hardware nor a debugger support to debug on one or more PSRs connected to the same B448 bus.

15.2 Calculating the Allowed Number of Concurrently Monitored Signals and Parameters

By reason of limited communication bandwidth, the maximum number of concurrently monitored signals or
parameters depends on the PSR type and is limited to values as shown in the next table (sum of signals and
parameters). The maximum number depends on the signal and parameter types.

- Signals or parameters with data types 'bitset’, 'percent’, ‘factor’, 'short time' or 'long time', 'integer’,
'BCD' or 'word' have a size of one word (2 bytes).

- Signals or parameters with data types 'double precision percent’, 'double precision factor', 'extended
range integer' or 'long word' have a size of two words (4 bytes).

- Boolean signals or parameters have a size of one bit.

If you mix signals or parameters with different data type sizes, add the sizes. The sum must not exceed the
limit.

Allowed maximum allowed number of signals or parameters PP B022 AE PP B022 CE
PP B022 BE PP C322 AE
with a data type size of one word 20 40
Example:
Allowed maximum number of signals or parameters PP B022 AE PP B022 CE
PP B022 BE PP C322 AE
with a data type size of 4 words 5 10
with a data type size of 2 words 10 20
with a data type size of 1 word 20 40
boolean signals or parameters in worst case 20 40
boolean signals or parameters in best case 320 640
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15.3 Starting the Debugger

Before start working with the Debugger, absolute code must be generated and downloaded.

Before starting the Debugger from the Shell select the PSR type using the 'Select Device Type' item in the
‘Loader' menu section. Afterwards invoke the Debugger using the '‘Debugger BE' or 'Debugger CE' item of
the 'Tools' menu section.

You may start the Debugger from operating system level (DOS) enter the following command:

PTSDEBUG for PP B022 AE- and PP B022 BE-devices or
PTSDEBC for PP B022 CE- and PP C322 AE-devices or later versions.

A form opens which allows to confirm the preselected communication port or to change it.

Confirm
Connect the target device using COM

E [Gange | [Ganeel |

If the form is exited with the 'Change’ button, another form is opened which allows to change the port
number. 'no port', COM1 COM2, COM3 and COM4 are supported. The 'no port' item is reserved for
software tests on the host computer. Do not use it for the debugging session. If this item was selected,
random signal values would be shown.

Conmuni cati on Setup
Por t

The A/B-type Debugger allows to select the baudrate.

Conmuni cati on Setup

Por t

. WOH

- cowe
covs

If the A/B-type Debugger does not find the debugger support, an error message is given.

Error
@DEBUG- PARAM cl uster not found in task BACKGROUND

=1

If one of the above forms is exited with the 'OK' button, the screen displays a form with a list of clusters and a
list of segments associated with the highlighted cluster name. This form is similar to the FUPLA 2 Editor.

To open the segment you need for debugging select the desired cluster name and then the segment name.
Cluster and segment names appear on the line below 'Cluster:' (the Cluster field) and 'Segment:' (the
Segment field) respectively. Now press the 'Open’ button.
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W ndows System Segnent Target Debug Block Pin View
= Sel ect Cluster/ Segnent
Cluster: Segnent : Ki nd:
- FUP- Seg
TESTCLUSTER____ _ FREDO___ ALS- Seg
@MON TOR FREDO
PTSPARAM TEST- 01 | PARAM |
TESTCLUSTER SW TCHO
UTILITY
Open
lr St at us
The screen displays the selected segment now.
W ndows S\ést em Segnent Target Debug Block Pin View
TESTCLUSTER\ FREDO n
BCD- %
bcd YH—
0100BCD
SIGN
K
r 2
0FFOOh—] 57
t set Param
1234H r3— LB
nal 0.0 >=1
segnent Local r 4
nal 0. 15 &
lIB— |
t set Param 2 1B s
_|— >=1
lr St at us I

15.4 Selecting Process Signals or Parameters

In order to display the hardware addresses or the actual values of process signals or parameters, or change
parameter values you must first select them.

Using the mouse: First mark the desired signal by pressing the left mouse button. The marked signal line is
highlighted now. Then use the 'Select / Clear' item in the 'Debug’ menu section to select the highlighted
signal. Alternatively select the signal with a double click on the left mouse button. A consecutive double
click will deselect the signal.

Using the keyboard: First mark the function block and then the desired input or output signal of this block
with the Arrow keys. The marked signal line is highlighted now. Then use the 'Select / Clear' item in the
'‘Debug' menu section to selected the highlighted signal.
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If you wish to deselect the signal, use the 'Select / Clear' item again. This item works like a toggle switch.

W ndows S\ést em Segnent Target Debug Block Pin View
TESTCLUSTER\ FREDO
Sel ect / O ear At/ D r l———
Sel ect All At/ A BCD- %
—————————|C ear Al Cl/Af|———bcd Y
0100BCD Snar)shot At/S
————|Pol Al t/P|l——SIGN
Upl oad Paraneters At/R
Downl oad Paraneters Al t/U|———K
Change Par anet er At/G
Show HW Addr ess At/H r 2
OFFOOh— &
t set Param
1234H r3— LB
nal 0.0 >=1
segnent Local r 4
nal 0. 15 &
lB— |
t set Param 2 1B s
_|— >=1
lr St at us I

Now question marks appear in the selected signal lines.

W ndows S\é{stem Segnent Target Debug Block Pin View
TESTCLUSTER\ FREDO I
BCD- %
F? bcd Y
0100BCD
SI GN
K
r2
OFFOOh— &
t set Par am
1234H r3— LB
nal 0.0 >=1
segnent Local r 4
nal 0. 15 &
LB——
t set Param 2 1B s
_|— >=1
lr St at us I

You may repeat this step if you wish to select other signals or parameters (or to clear respectively).

NOTE: The Arrow keys are the short cuts of the 'Next' and 'Previous’
items in the 'Block' and 'Pin' menu sections. To select the first or
last function block or pin respectively, use the appropriate item in
the 'Block’ or 'Pin' menu sections as shown in the next two figures.

W ndows S\ést em Segnent Target Debug Block Pin View
TESTCLUSTER\ FREDO
Next rl————
Previ ous BCD- %
First At/ F|—————bcd Y
0100BCD Last At/L
SI GN
K
r2
OFFOOh— &
t set Par am
1234H r3— LB
nal 0.0 >=1
segnent Local r 4
nal 0. 15 &
LB——
t set Param 2 1B s
_|— >=1
lr St at us I

Rev.: 4.0 (2001.05) 3BHS 120511 E



PSR-How to use FUPLA 2/ 15. Debugger

150

W ndows
TESTCLUST

t set Param
nal 0.0
nal 0. 15

t set Param 2

ngten1 Segnent Target Debug Block Pin View
ER\ FREDO!

Next
Prev
Firs

0100BCD

Last

i ous
t

ol
‘ BCD- %
al'/Fl—bed Y-
&i/L
s
K
OFFoOh—]

1234H

segnent Local

1B

{5

=
-

{ St at us

The 'Select All' and 'Clear All' functions are used to select or deselect all (marked or unmarked) signals.
The 'Select All' function opens a form which allows to modify the selection. Only the marked items (X) will be
selected after closing the form with the 'OK' button.

W ndows S
—TESTCLUSTE&

i tset Param
gnal 0.0
gnal 0. 15

i tset Param 2

tem Segnent Target Debug Block Pin View
FREDO n
BCD- %
bcd
0100BCD
SI GN
Sel ect Al
— ) K
Signal s
Paranet ers r
Const ant's OFFOOh—
1234H

B |
I p— |

1B

L 15

iz
NS

{ St at us

NOTE:

or output nor use the "Select All" function in this segment.

15.5 Displaying the Hardware Address of Process Signals or Parameters

The output of a function block "LABEL" or the input "LABEL" of a
function block "BRREL" respectively can not be monitored,
because these are addresses and not process signals. If they are
selected, an error message is given. Neither select such an input

The signals or parameters whose hardware addresses should be displayed, must be selected as explained in
the previous section. The addresses will appear in the signal line after selecting the 'Show HW-Address'
item in the 'Debug’ menu section.
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W ndows %;st em Segnent Target Debug Block Pin View
TESTCLUSTER\ FREDO
Sel ect / O ear At/ D r1
Sel ect All At/ A BCD- %
Clear Al Cl/Af|———bcd —
0100BCD Snar)shot At/S
Pol Al t/P|l——SIGN
Upl oad Paraneters At/R
Downl oad Paraneters Al t/U|———K
Change Par anet er At/G
Show HW Addr ess At/H r 2
OFFOOh— &
t set Param
1234H r3— LB
nal 0.0 >=1
segnent Local r 4
nal 0. 15 &
lB— |
t set Param 2 1B s
_|— >=1

lr St at us

The hardware address appears in the selected signal line in the following format: prefix/hardware

address/bit position. All values are in hexadecimal.

available) is displayed.

If the hardware address is not available, 'n. a.' (not

Y

W ndows %;st em Segnent Target Debug Block Pin View
TESTCLUSTER\ FREDO
BCD- %
1/ 0002/ O bcd
0100BCD
SI GN
K
r2
OFFOOh— &
t set Param
1234H r3— LB
nal 0.0 >=1
segnent Local r 4
nal 0. 15 &
LB——
t set Param 2 1B s
_|— >=1

lr St at us

15.6 Monitoring the Actual Value of a Process Signal

Connection and disconnection to PSR is established automatically each time, there is a communication to
PSR. The ‘Communication Setup’ item in the 'Target’ menu is used to select the right PC port.

Rev.: 4.0

W ndows System Segnent Target Debug Block Pin View
TESTCLUSTER' FREDO
Comm Set up r l——m——
Devi ce Info BCD- %
— bcd Y
0100BCD
SIGN
K
I S
OFFOOh— &
t set Par am —
1234H - 3— lgs—]
nal 0.0 >=1
segment Local r 4——
nal 0. 15 &
lB—
t set Param 2 1B 5 —
—{ >=1
( St at us
Important: If there is a Parameter version conflict, a warning is output

only once per session, however, the program can be carried
out. In case of code version conflict, it is not possible to carry

on unless the new code is downloaded to the PSR.
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NOTE: If an error message occurs,

- check the target hardware whether it is power supplied,

- check the cabling,
- check the communication port.

The PSR system is ready for debugging if no error occurred.

The 'Device Info' function allows to compare some key items of the project database with the code stored in
the target PSR and to show some information about the software and the target hardware.

If this item is selected, a form is opened which allows to select the bus and device.

W ndows S\é{stem Segnent Target Debug Block Pin View
rTESTCLUSTE 1
BCD- %
bcd —
0100BCD )
———rprDevice Info SI GN
——/| |TESTBUS | RECHNERL | K
RECHNER2 >
OFFOOh— &
t set Param — | |
1234H LB
nal 0.0 —
Cancel r 4
nal 0. 15 — &
t set Param 2 |
1B [ 5 L
>=1
lr St at us

If this selector box is exited with the 'OK" button, a form is opened and displays

- the project name,

- the selected bus name,

- the selected device,

- the device address,

- the code version and

- the parameter version of the project database and the target device.

The device identifier, the availability of an iISBX module, the FuncLib identifier and a message are also

displayed.
W ndows st em Seg nt Target Debug Block Pin View
rTESTCLUSTER FrDevi ce Info
Proj ect - DB: Tar get:
0| Project Name DEBUG DEBUG
Bus’ Nane : TESTBUS TESTBUS
Devi ce Nane : RECHNERL RECHNER1
B448 Device Address : 1/1 1/1
Code Version 1 1993-12-03 1993-12-03
4:33:49. 670 14:33:49.670 2
Par armet er Version 1994-01-10 1994-01-10 Oh &
t set Param 11: 54: 07. 650 11:54:07.650 B
nal 0.0 Device Identifier HI EE065432 R5 V80
i SBX Mbdul e none 4
nal 0. 15 FuncLi b HI EE065434 R7 V82 &
t set Param 2 Devi ce was successfully connected
Actual values match expected val ues
[ E ]

Only already selected signals are monitorable.
explained in the section 'Selecting Process Signals or Parameters'.

REMEMBER: The number of monitored signals is limited !

The signals must be selected in the same manner as

Signal monitoring is enabled after selecting the 'Snapshot' or 'Poll' menu item in the "Target' menu section.
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Snapshot:
Poll:

the signal values will be updated once,
the signal values will be updated periodically.

NOTE: The system takes up to several hundred milliseconds to upload

and display the monitored values. This means: Real time
monitoring is not possible.
W ndows stem Segnent Target Debug Block Pin View
TESTCLUSTER\ FREDO
Sel ect / O ear At/ D r l———
Sel ect All At/ A BCD- %
Cear All Ct|/A|l———bcd YH—
0100BCD Snar)shot At/sS
Pol A t/P[|l———SIGN
Upl oad Paraneters At/ R
Downl oad Parameters Alt/U|l———K
Change Par anet er At/G
Show HW Addr ess At/H r2
OFFOOh— &
t set Param
1234H r 3— LB
nal 0.0 >=1
segnent Local r 4
nal 0. 15 &
lB— |
t set Param 2 1B s
_|— >=1
lr St at us I

The actual signal values appear in the signal line now.

W ndows stem Segnent Target Debug Block Pin View
TESTCLUSTER\ FREDO I
BCD- %
bcd —
0100BCD
SI GN
129. 30664 1K: K
r2
OFFOOh— &
t set Param F1234H
1234H F3— LB
nal 0.0 F1B———— >=1
segnent Local r 4
nal 0. 15 &
LB——
t set Param 2 1B s
_|— >=1

lr St at us I

The Debugger allows the user to show the monitored process signal values as a signal list by selecting the
'List" item in the 'System' menu section.

W ndows System Segnent Target Debug Block Pin View
TESTCLUST
About ... r l———
Li st BCD- %
Exi t bcd YH—
SI GN
F? K
r2
OFFOOh— &
t set Param F?
1234H r3— LB
nal 0.0 F?——— >=1
segnent Local r 4
nal 0. 15 &
LB——
t set Param 2 1B s
_|— >=1

lr St at us I

The following screen dump shows the selected process signals and their values appear in a list.
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(2001.05)

3BHS 120511 E



PSR-How to use FUPLA 2/ 15. Debugger 154

W ndows System Segnent Target Debug Block Pin View
Signal List
- - rProcess Val ues-
TESTCLUSTER\ FREDO bi t set Si gnal 0. 0 | 1B
TESTCLUSTER\ FREDO G oupl_bit set Param 1234H 1234H
TESTCLUSTER\ FREDO no name 1/ 100E/ 0 29.306641K
|
"CI ear " "Cl ear All " "Snapshot " "Pol | " "Upl oad" "Downl oad" "H\NAddr " "EXI t "

The 'Clear’, 'Clear All', 'Snapshot’, 'Poll', 'Upload’, 'Download’, 'Change' and 'HW-Addr' buttons
correspond to the items in the 'Debug' menu section. e. g. the 'Clear’ button clears the selected signal in the
list. The signals to be monitored must be selected in the FUP/ALS chart before opening the signal list. Use
the 'Exit' button to leave the list and enter the FUP/ALS chart.

15.7 Modifying Parameter Values

The values of selected parameters are modifiable during a debugging session in several steps using the
‘Upload Parameters’, the 'Download Parameters' and the '‘Change Parameters' items in the 'Debug' menu
section. The parameters to be modified must first be selected in the same manner as explained in the
section 'Selecting Process Signals or Parameters'. Alternatively select a parameter with a double click on
the right mouse button.

W ndows System Segnent Target Debug Block Pin View
TESTCLUSTER\ FREDO
Select / Cear Al't/D rl——
Sel ect All At/ A BCD- %
————(Cear Al ¢t/ Af|l———bcd Y
0100BCD Sna[)shot Alt/S
——— |/ Pol At/ P[|l———SIGN
Upl oad Paraneters Alt/R
Downl oad Paraneters Alt/Ujfj———K
Change Par anet er At/ G
Show HW Addr ess Alt/H r 2——
OFFOOh— &
t set Par am —
1234H r 3— LBS——
nal 0.0 >=1
segment Local r 44—
nal 0. 15 &
S T—
t set Param 2 1B s S
_lr >=1
( St at us I

The 'Upload Parameters' function loads the selected parameters from RAM on the PSR to the host
computer and modifies the database. This function copies also the parameters from the RAM into the
EEPROM on the PSR.

The '‘Change Parameters' function allows to modify a selected parameter. Neither the database nor the PSR
are affected in any way. If this menu item is selected, a form is opened which allows to modify the parameter
value. Select the 'OK" button to close the form or select 'Cancel’ to abort the parameter modification.
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W ndows stem Segnent Target Debug Block Pin View
rTESTCLUSTER\ FREDO

1—
BCD %
bcd
0100BCD
SIGN
Paraneter Val ue =—————— K
Type : BITSET

r 2

. 5678H OFFOOh— &
_bi tset Param 1234H F? B
Signal 0.0 — I :: I -Cancel
si ; 10.15 [ 2

i gnal 0. —

9 g— 1 l

_bi tset Param 2
1B Ir 5 L

lr St at us

If the form is exited with the 'OK" button, the modified parameter value appears in the selected signal line and
blinks until the parameter value is downloaded to the PSR.

W ndows stem Segnent Target Debug Block Pin View
TESTCLUSTER\ FREDO n
BCD- %
bcd
0100BCD
SI GN
K
r2
. OFFOOh— &
_bi t set Param I5678H
) 1234H r 3— LB!
Signal 0.0 >=1
) segnent Local r 4
Si gnal 0. 15 &
) lB—!
_bi tset Param 2 1B s
_[ >=1
lr St at us l

You may repeat the 'Change Parameters' procedure if you wish to modify more parameters.

The 'Download Parameters' function writes the parameters into the RAM and the EEPROM on the PSR and
updates the database.

It is also possible to display the selected parameters and modify their values in a list as explained in the
section 'How to Show the Hardware Address of a Process Signal'.

15.8 The 'View' Menu Section

There are two functions in the 'View' Menu Section:

Info This function displays information about the marked signal. The comment must be entered with
the FUP Editor.

Abstract This function displays the abstract of the selected segment. This explanatory comment must also
be entered with the FUP Editor.
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W ndows S\ést em Segnent Target Debug Block Pin View
TESTCLUSTER\ FREDO
Info At/ 4]l——
Abstract At/ 6] BCD %
cd Yt
0100BCD
SI GN
K
r2
. OFFOOh— &
i tset Param
1234H r 3— LB!
gnal 0.0 >=1
segnent Local r 4
gnal 0. 15 &
A lB——
itsetParam 2 1B s
_[ >=1

lr St at us

If the 'Info’ menu item is selected, a form is opened which displays the data type of a marked signal, any

comments attached to the signal, and where the signal is used.

You may select a segment in the

Source/Sink Selector form. Double clicking into the selector or pressing the 'Open’ button opens the selected

segment.

Rev.: 4.0

W ndows stem Segnent Target Debug Block Pin View
rTESTCLUSTER\ FREDO
= Signal Info
Nane . Test _percent si |
i gna
Type PERCENT___ Cluster: Segnent : Usgge:
Ki nd Si gnal TESTCLUSTER CONNECTI ONS Sink |
TESTCLUSTER CONVERTER Si nk
Val ue none__ TESTCLUSTER Sour ce
Scope Gobal ____
Coment @ __
Uni t o
E Open
L _
lr St at us
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16. PSRView

16.1 Introduction

PSRView is a part of the integrated FUPLA 2 Software Tool, which provides an easy and reliable visual
access to data and parameters on their physical units. PRSView needs a communication link between the
host PC and the target hardware as decribed in the chapter 12.

In order to use PSRView with the PSR A- and B-types (PP B022 AE and PP B022 BE) the following
additional hardware and a special FUPLA 2 support called 'Debugger Support' are necessary.

- PM A323 Universal Processor with the modification HIEE 400405 R3 (PC Interface)

For details about the debugger support and the DIL-switch settings of PM A 323 please refer to appendix J -
"Debugger Support for PSR A- and B-Types" (it is the same debugger support as used for the Debugger).

PSRView for the PSR devices PP B022 CE and PP C322 AE or later versions neither need additional
hardware nor a debugger support to debug on one or more PSRs connected to the same B448 bus.

16.2 Creating the Parser File

PSRView needs a parser file called <filename>.PRS, which contains all necessary information to construct
the tree structure to be displayed by PSRView. <filename> may be any valid DOS filename. This file must be
created once for each project. Use the 'Text Edit" menu section in the Shell or any ASCII text editor to do
this. The syntax of the parser file is explained in section 16.13 of this chapter.

16.3 Starting PSRView

To start PSRView from the Shell, you have to invoke the “PSR-View CE” item from the “Tools” menu.

You may start PSRView from operating system level (DOS) entering the following command:

PSRView for PP B022 AE- and PP B022 BE-devices or

PSRViewC for PP B022 CE- and PP C322 AE-devices or later versions.
Sometimes it is required to run PSRView without FUPLA 2, e. g. during commissioning. For this you need
only the following files:

PSRView. EXE
PSRViewC. EXE
PTSRSC.LIB
*SET

The screen displays now the main menu. The menu window is similar to the Editor (see chapter 7).

16.4 The 'System' Menu Section

There are six system functions:

About ...; Choose this item to get some information about the system such as release
information, copyright remark or available memory space.

Print-Postscript: Choose this item to print the tree structure with a post-script printer

Print-Normal: Choose this item to print the tree structure with a normal printer.

Language: Choose this item to select the language of the menu items.

Exit: Choose this item to leave PSRView and enter DOS command level or Shell level.

Help: Choose this item to get an on-line help for PSRView's system menu.

Rev.: 4.0 (2001.05) 3BHS 120511 E



PSR - How to use FUPLA 2/ 16. PSRView 158

W ndows System Target Layout File

About . .. .
Print - Post scri pt
Pri nt - Nor nal
Language

Exi t

Hel p

H St at us

16.5 Selecting the Language of the Menu Items

PSRView allows the user to select the language of the menu items by selecting the "Language” item in the
"System" menu section. In this release English and German are supported.

Language

. English
. Deutsch

] &=

16.6 Parsing the Parser File <filename>.PRS, Export and Import the Tree Structure

To generate the tree structure the user has to parse the previously created parser file <filename>.PRS and
save the tree structure by using the "Parse" item in the "File" menu section. After selecting this item a file
selector form is opened which allows to select the parser file. After pressing the "Parse" button the file will be
parsed.

W ndows System Target Layout File

File Sel ector
Fil enane : .\ *. PRS

C: \ REL223\ EXAMPLE\ PTSPARAM

\ |

A
PSRVI EW PRS

lr St at us

If the file is successfully parsed, the successful termination message is displayed, otherwise an error
message is displayed. If an error occurs, an error message is displayed. Press the "ok" button to continue.

At t enti on

source file successfully parsed
No errors detected
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The tree structure is displayed now.

W ndows System Target Layout File
| Ust Wnmis, Unformer 1
|: o ehstrom Asynchr onmaschi ne DAM,
L N?X| mael spannung DAM (1)
L anjungsschl uss DAM (2)
L M ni mal spfamnung DAM (3)
|_I':l)|fferent|al DAM . (4)
L Uberl ast (Therm Abbild) DAM (5)
lr St at us I

The tree structure may be saved by using the "Save" item in the "File" menu section. After selecting this item
a file selector form is opened which allows to select the export file. The default file name extension is "SET".
The file will be saved after pressing the "Save" button

W ndows System Target Layout File

File Sel ector
Fil enane : .\ *. SET
C: \ REL223\ EXAMPLE\ PTSPARAM

A\
A\ |

Save

lr St at us

From now on the tree structure can be loaded with the "Load" function of the "File" menu section.

16.7 Monitoring Process Signals and Modifying Process Parameters

The current values of process signals and process parameters are inserted in the tree structure. If the host
computer is not connected with the universal processor, all values are displayed as "OFF" and the
parameters show their default values from database.

Before starting signal monitoring, the parameters for the communication link to the PSR must be set by
selecting the "Communication Setup" item in the "Target" menu section.
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W ndows System Target Layout File

Ust Wnm s, |[Comrunication setup
Drehstroff---------coccmommmmma o
L——|Pol| Al Signals At/P

_||Pol'l Selected Signals Alt/S
MaXi f|-=--c-ccmeceme e e (1)

— Read Al| Signals At/R
Wnd|Wite Al Parameters (2)
'—M . \}_/&rlfy Al Paraneters 3
L Mni[Felp (3
|_I':l)|fferent|al DAM (4)
L Uberl ast (Therm Abbild) DAM (5)

lr St at us

A selector form with radio buttons will be opened which allows to select the communication port.

Conmuni cati on Setup

Por t 1O Adr: HWMInt:
. 3F8H g

I

PSRView for the PSR A- and B-types allows also to select the baudrate.

Conmuni cati on Setup

Por t

] =

Connection and disconnection to PSR is established automatically each time, there is a communication to
PSR. The ‘Communication Setup’ item in the 'Target’ menu is used to select the right PC port.

The PSR system is now ready to monitor process signals and parameters. The monitoring procedure is
started after selecting the "Poll All Signals", "Poll Selected Signals" or "Read All Signals" item in the

"Target" menu section.
Poll All Signals:

Poll Selected Signals:

Read All Signals:
NOTE:

Rev.: 4.0

all process signal and parameter values will be read periodically. Pressing any key
stops signal polling.

the selected process signal and parameter values will be read periodically. Before
using this function, the process signals to be viewed must first be selected.
Pressing any key stops signal polling.

the process signal and parameter values will be read only once.

The system takes up to several hundred milliseconds to read and
display the monitored values. This means: Real time monitoring
is not possible.
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W ndows System Target Layout File

Ust Wnm s, |[Comrunication setup
Drehstroff---------coccmommmmma o
L——|Pol| Al Signals At/P

_||Pol'l Selected Signals Alt/S
MaXi f|-=--c-ccmeceme e e (1)

— Read Al| Signals At/R
Wnd|Wite Al Parameters (2)
'—M . \}_/&rlfy Al Paraneters 3
L Mni[Felp (3
|_I':l)|fferent|al DAM (4)
L Uberl ast (Therm Abbild) DAM (5)

lr St at us

The actual signal values appear in the signal line now.

16.8 Modifying the Tree Structure

At the beginning, PSRView displays the tree structure in a contracted form, because the complete tree of a
large project may be relatively difficult to survey. The "Layout" menu section supports some functions to
modify the tree structure. All these functions work similar to that of the Documenter.

Each tree object to be expanded or zoomed must be selected first by a left mouse button click or using the
Up/Down Arrow key and the Space Bar. The selected objects are displayed inverse. The following menu
items are helpful to select the objects:

Level Up (menu short cut: Left Arrow key): Moves the cursor to the next higher level.

Level Down (menu short cut: Right Arrow key): Moves the cursor to the next lower level. If no lower
level is available, the "Next" function is performed.

Previous (menu short cut: key): Moves the cursor to the previous object on the same level. If no
previous object on the same level is available, the "Level Up" function is performed.

Next (menu short cut: "+" key): Moves the cursor to the next object on the same level. If no next object
on the same level is available, the "Level Down" function is performed.

Page Up (menu short cut: "Page Up" key): Moves the cursor one page up.

Page Down (menu short cut: "Page Down" key): Moves the cursor one page down.

Line Up (menu short cut: Up Arrow key): Moves the cursor one line up regardless of the level.

Line Down (menu short cut: Down Arrow key): Moves the cursor one line down regardless of the level.

Select (menu short cut: Space Bar): Selects the currently pointed object and the sub tree starting there.
The selected object are displayed inverse. This function works as a toggle function select/deselect.
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16.8.1 Expanding and Contracting Already Selected Tree Objects
The "Expand" function in the "Layout" menu section allows to expand the contracted tree. Use the

"Contract" item to undo this expansion ("Contract” is the reverse function of "Expand").

W ndows

System Target Layout File

Ust Wnm s,

Unf or ner ||Contract

Expand
Zoom
Unzoom
Level Up
Level Down
Previ ous

22>
e

Dr ehstrom Asynch
- - -7 -

Maxi mal spann
W ndungsschl

e
«

M ni mal spann
Differential
Uberl ast (Th

Frrrr

—_—
CNmO

o
Q
=]

w
o
.
o
(]

Enter

(1)
(2)
(3)
(4)
(5)

lr St at us

e. g. The tree object "Maximalspannung " is expanded now and displayed on the screen.

W ndows

System Target Layout File

Wnmms, Unformer 1

E

o ehstrom Asynchr onmaschi ne DAM,

Il\/la)(i mal spannung DAMI

—Par anet er . .
— Ei nhei t
—U Vert 1 U
—U VWert 2 U
—Verz+gerung 1 S
—Verz+gerung 2 S
—Aus| ~Senatri xzeil e

—1 = Schalter 30: UF-Abgang
—2 = Schalter 40: DAM

—3 = Schalter 38: Kaskade

5
6
7

Erregereinrichtun

Schalter 45: NP-
CX2 Brandschutz

ESM
derstand DAM
DAM

lr St at us

16.8.2 Zooming and Unzooming Already Selected Tree Objects

The "Zoom" function in the "Layout” menu section allows to display the already selected tree object. The

unselected objects are hidden.

function of "Zoom").

Use the "Unzoom" item to unzoom the object ("Unzoom" is the reverse

W ndows

System Target Layout File

| Ust

W nmi s, Unfornmer |[Contract

Expand
Zoom
Unzoom
Level Up
Level Down
Pr evi ous

22>

Dr ehstrom Asynch
— = - 7 -

Maxi mal spann

C+
o

W ndungsschl

pejyel
QQ

M ni mal spann
Differential
Uberl ast (Th

Frrrr

_~
CNmO

[vXe}

= ®

(1)
(2)
(3)
(4)
(5)

lr St at us
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e. g. the tree object "Maximalspannung" is zoomed now and displayed on the screen.

objects are hidden.

The unselected

W ndows System Target Layout File
Ust Wnm's, Unforner 1 )
— Dr ehstrom Asynchr onmaschi ne DAM
L  Maxi mal spannung DAM (1)
—Parameter ........... e
— Ei nhei t Ver t
—U Vert 1 u OFF
—U Wert 2 U OFF
—Ver zogerung 1 S CFF
—Verzogerung 2 | S COFF
—Aus| 0senatri xzeil e o
—1 = Schalter 30: UF-Abgang 5 = Erregereinrichtung ESM
—2 = Schalter 40: DAM 6 = Schalter 45: NP-Wderstand DAM
—3 = Schalter 38: Kaskade 7 = CO2 Brandschutz DAM
—4 = Schal ter 850: ESM 8 = O Brandschutz ESM
—Ilstwert ............. P T
— Ei nhei t Ver t
lr St at us

16.9 Printing out the Tree Structure

PSRView uses the printer configuration which is defined in the Documenter. In order to create and print the
list file you must first select the "Print-Postscript” or the "Print-Normal” item in the "System" menu section

for post-script printers or for normal printers respectively.

W ndows System Target Layout File
Ust |[About ... ) )
L Print-Postscript |[nmaschi ne DAM
L— |[Pri nt - Nor mal g DAM (1)

La_n?uage —_—

Exi

Help ... e
Ei nhei t Wer t

U vert 1 U OFF

—U Wert 2 u OFF

—Ver zoger ung 1 s OFF

—Ver zogerung 2 . S OFF

—Ausl 6sematri xzeil e o

1 = Schalter 30: UF-Abgang 5 = Erregereinrichtung ESM

——2 = Schalter 40: DAM 6 = Schalter 45: NP-Wderstand DAM

——3 = Schalter 38: Kaskade 7 = CO2 Brandschutz DAM

—4 = Schal ter 850: ESM 8 = C2 Brandschutz ESM

—Ilstwert ............. e e e

—— Ei nhei t Veér t

( St at us

A form is opened which allows to modify the page number, the file name, or the printer port if required.
PSRView supports the printer ports LPT1, LPT2 and LPT3. If the 'only’ radio button is selected, a list file will
only be created. The list file is created and printed out after pressing the "Print" button. The "Cancel” button

closes the form without creating and printing a list file.

W ndows aystem Target Layout File
D\ W LLI\ W MM S\ PSRVI EW SET:
Ut Wmm's, Unformer 1 .
L_Dr ehst rom Asynchr onmaschi ne DAM
Leis is ny coment.
¢ Print
LI Printer Post-Script___
Ll Frame A3M_
Ll Page Number : 1__
Ll Filename : TREE. LST.
L
( St at us
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16.10 Modifying Parameters

PSRView allows the user to modify process parameters within limits defined by the project engineer.

To modify a process parameter double click on it with the left mouse button or select it with the Arrow keys
and press the "Enter” key. If the parameter is not displayed, use the "Expand" item in the "Layout" menu
section first as explained in the section 16.8. A form is opened. Enter the new parameter value in the "New
Value" field of the form and press the "OK" field. If the new value is not correctly entered or does not lie
within its limits, an error message namely "Value is out of range" is output. Pressing the "CANCEL" button
aborts the parameter modification.

W ndows System Target Layout File
New Par amet er
Nane Uni t M n Max Val ue
U-Vert 1 [ UN] 0.02___ 2.00___1.25____
New Value: 1.30__
Ver zdgerung 2 [s] OFF
Aus| 6Senmatri xzeil e
1 = Schalter 30: UF-Abgang 5 = Erregereinrichtung ESM
2 = Schalter 40: DAM 6 = Schalter 45: NP-Wderstand DAM
3 = Schalter 38: Kaskade 7 = CO2 Brandschutz DAM
( St at us

16.11 Modifying the Trip Channels

PSRView allows to modify each bit of a parameter with a "Bitset" data type by using trip channels. A bit
which is set, is displayed by its number. The trip channel 1 corresponds to the most significant bit of the
parameter. The example in the following screen dump shows the channel 1, 3 and 7 as activated which
means only these bits are set and the rest are reset.

MSB LSB
Parameter of 1| 2| 3| 4| 5| 6| 7| 8| 9[/10(11]|12|13|14|15]|16
"Bitset" type

I— Number of trip channel

Example:
actual state of the
parameter 1/0|1|0|0|0O|1|0|O|O|O|O|O|O|O|O
'‘Auslosematrixzeile”

| | |
These bits are set if the trip channels 1, 3 and 7 are set

W ndows System Target Layout File
| Ust Wnmis, Unformer 1
|: IIDreh'st rom Asynchronmaschi ne DAM,
— Il\/la)(i mal spannung DAMI (1)

:Paraneter ........... e
— Ei nhei t Wer t
—U Vert 1 U OFF
—U Wert 2 U OFF
—Ver zogerung 1 S CFF
—Verzoégerung 2 | S COFF
——Ausl| 0senatri xzeil e 3 7 o
—1 = Schalter 30: UF-Abgang 5 = Erregereinrichtung ESM
—2 = Schalter 40: DAM 6 = Schalter 45: NP-Wderstand DAM
—3 = Schalter 38: Kaskade 7 = CO2 Brandschutz DAM

lr St at us
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In order to modify one or more trip channels double click on the trip matrix, whose channels are to be
modified, with the left mouse button or select it with the Arrow keys and press the "Enter" key. If the matrix is
not displayed, use the "Expand" function in the "Layout” menu section first as explained in section 16.8. A
form is opened. Select all channels to be modified. A set mark "X" appears next to each channel which is
set. Select the same channel again to reset it. Press the "OK" button to close the form or the "CANCEL"
button to abort this operation.

W ndows astem Target Layout File

New Trip Channel

Trip Channel: 1 3 7

X Channel 1 Channel 9
Channel 2 Channel 10

X Channel 3 Channel 11
Channel 4 Channel 12
Channel 5 Channel 13
Channel 6 Channel 14

X Channel 7 Channel 15
Channel 8 Channel 16

lr St at us

16.12 Writing the Parameters to the PSR's RAM and EEPROM or Verify it

The functions explained in previous sections modify a parameter on the tree only, but neither in the RAM nor
in the EEPROM on the PSR. These operations do not affect the database either.

The "Write All Parameters” function writes all parameters to the RAM and the EEPROM on the PSR.

The "Verify All Parameters” function compares the values of all parameters on the tree with the values on
the PSR. If parameters with different values are found, a file called PSRView.LOG is created containing a list
with all these parameters, their values on the tree and their values on PSR.

The download functions are activated by selecting the "Write All Parameters" or "Verify All Parameters"
item in the "Target" menu section.

W ndows System Target Layout File

Ust Wnm s, |[Communication setup
E Drehstrof--------------cmommi oo
L——|Pol| Al Signals At/P
[IlPol'l Selected Signals Alt/S

MaXi ff------cmm oo (1)
— Read Al Signals At/R

Wnd|Wite Al Paraneters (2)
— |Verify Al Paraneters

M ni ||Hel p (3)
L

Differential DAM (4)
‘— e
L Uberl ast (Therm Abbild) DAM (5)

( St at us

16.13 The PSRView Parser File
16.13.1 EBNF of the PSRView Syntax

The syntax is described in EBNF (Extended Backus Naur Form). The rules are as follows:
- Keywords are written in all capital letters or is written between apostrophes.

- Meta symbols of the EBNF notation:
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{1} Its content is repeated. This means repetition 0, 1, 2 .. infinitely.

[] The contents inside the brackets is optional.

(N Delimiter between more than one possibility. One of the possibilities must be chosen.
Project = PROJECT "projectDB" [ HWKEY YesOrNoStr | Set ENDPROJECT
YesOrNoStr ="YES" | "NO"

Set = SET Setinfo { Set } ENDSET
Setinfo = "displayStr" { Comment | ParameterOrSignal }
Comment = COMMENT "commentStr"

ParameterOrSignal = ( CLUSTER | GROUP ) "clusterGroupName"
( Parameter | Signal | TripChan | Field )
Unitinfo StringWidth

StringWidth = WIDTH DecNumber [ AFTERPOINT DecNumber ]
Parameter = PARAMETER SignalName MinMax

Signal = SIGNAL SignalName

TripChan = TRIPCHAN SignalName

Field = FIELD "signalName" DecNumber "displayStr"
MinMax = MIN "psrValueStr" MAX "psrValueStr"

SignalName = "signalName" "displayStr"

Unitinfo = UNIT "displayStr" [ FACTOR FloatNumber BASE FloatNumber ]
DecNumber = decDigit { decDigit }

FloatNumber =['+"|'-'] decDigit { decDigit } '.' decDigit { decDigit }
decDigit ="'0"'1]'2|'3|'4|'5]'6|'7|'8]'9"

The following terms are explained more detailed:

projectDB name of the project database
YesOrNoStr if a hardware security key is used, enter "YES" otherwise "NO"
displayStr ASCII string to be displayed on the PC screen. If the length of "displayStr" exceeds 20

characters for a "PARAMETER", a "SIGNAL", a "TRIPCHAN" or a "FIELD" definition,
the displayed unit text and value are shifted to the right. The length of "displayStr" for a
"UNIT" definition is 13 characters. Characters exceeding this value are ignored.

commentStr ASCII string which is displayed as a comment on the PC screen

clusterGroupName cluster or group name. For local signals the cluster name and for global signals the
group name must be entered.

StringWidth for "WIDTH" enter a decimal number equal or greater than the number of decimal
digits to be displayed including the sign and the decimal point if exist.

Unitinfo converting formula: Displayed value = Signal value * "FACTOR" + "BASE". For signals
with a data type "percent", the signal value has to be divided by 100 prior to the
multiplication.

signalName name of the signal within the database

psrValueStr minimum or maximum value of the parameter; it must be a real value (see

"FloatNumber" for a correct notation)
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16.13.2 Examples

16.13.2.1 Example 1: Displaying Global or Cluster Local Signals

The parser file and the displayed screen of the first example are shown below. The screen displays the

global signals "Increment” and "UpDown" of the signal group "Signals" and the cluster local signals "ylimit

and "Ramp" of the cluster "C1". For each signal set a table header is inserted as a comment string followed

by an "empty" comment string.

;. File: DI SP_SI G PRS
;. Created: 95-02- 27
; Aut hor: | AEE2, Merk W

; Description: Exanple for a PSRView configuration file to display global and

cluster local signals

PRQIECT "Dl SP_SI G'
HWKEY " NO'
SET "Di splaying d obal and duster Local Signals”

;Data set for global signals
SET "List of d obal Signals”

COWMENT " Si gnal Nanme Uni t Val ue"

GROUP "Si gnal s" SIGNAL "Increnment" "Sl ope"
UNIT "[%4" FACTOR 100.0 BASE 0.0
W DTH 6 AFTERPO NT 2

GROUP " Signal s" SIGNAL "UpDown" "Binary Up/Dn Signal"
UNIT "[ bool ean]” WDTH 1

COMVENT " = = = = =« = m e m e e e e et "

ENDSET

;Data set for cluster local signals
SET "List of duster Local Signals”

COWMENT " Si gnal Nanme Uni t Val ue"
CLUSTER "Cl1" SIGNAL "ylimt" "Lim Qutput Signal"
UNIT “[p.u.]"

W DTH 7 AFTERPO NT 3
CLUSTER "C1" SI GNAL "Ranmp" " Ranp"
UNIT "[V]" FACTOR 10.0 BASE 0.0
W DTH 8 AFTERPQO NT 4
ENDSET
ENDSET
ENDPRQJECT

After parsing this file, PSRView displays the following tree:

W ndows System Target Layout File
C: \ FUPLAI M&K/A PSRVI EW DI SP_SI G. PRS =
Di spl aying A obal and Cluster Local Signals
Li st of G obal Signals .
Si gnal Nane Uni t Val ue
S| ope _ % 2.00
Bi nary Up/ Dn Signal bool ean]
Li st of Cluster Local Signals
Si gnal Nane Uni t Val ue
Li m Qutput Signal . u. -0.269
Ranp P g [()/] ] -2.6923
( St at us
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16.13.2.2 Example 2: Displaying Parameters

The parser file and the displayed screen of the second example are shown below. The screen displays the
global parameters "posSlope" and "negSlope" of the parameter group "ParamGrp" and the cluster local
parameter "Timeconstant" of the cluster "C1". The parameters "posSlope" and "negSlope" have the data
type "percent" and "Timeconstant" has the data type "millisecond". A table header is also inserted as a

comment string followed by an "empty" comment string.

File: DI SP_PAR. PRS
Cr eat ed: 95- 02- 27

Description: Exanple for a PSRView configuration file to display gl obal or

. Aut hor | AEE2, Merk W
j cluster |ocal paraneters.
PRQIECT "Dl SP_SI G'

HWKEY " NO'

SET "Di spl ayi ng Paraneters”

SET "List of Paraneters"

COWENT " Par anet er Nane Uni t Val ue"

GROUP " Par anx p* PARAMETER "posSl ope" "positive Sl ope"

M N "0.0" MAX "10.0"
UNIT "[%4" FACTOR 100.0 BASE 0.0
W DTH 7 AFTERPO NT 2

GROUP " Par anx p" PARAMETER "negSl ope" "negative Sl ope"

MN "-10.0" MAX "0.0"

UNIT "[%4" FACTOR 100.0 BASE 0.0

W DTH 7 AFTERPO NT 2

CLUSTER " C1" PARAMETER "Ti neconstant"” "Ti meconstant"”

MN "0.1" MAX "0.5"

UNIT "[s]" FACTOR 0.001 BASE 0.0

W DTH 8 AFTERPO NT 3

ENDSET
ENDSET
ENDPRQJECT

After parsing this file, PSRView displays the following tree:

W ndows astem Target Layout File
C: \ F PL PSRVI EW DI SP_PAR. PRS
Di sp ayi ng Paraneters

L—List of Paraneters

Par anet er Nane Uni t Val ue
posi tive S| ope 9 2.00
negative Sl ope 9 -2.00
Ti meconst ant S 0. 100

lr St at us
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After double clicking on a parameter, a form is opened which allows to modify the parameter value as
explained in section 16.10.

W ndows stem Target Layout File

New Par anet er
Nare Uni t M n Max Val ue
positive Sl ope [ 4 0.00___ 10.00__ 2.00__
New Val ue: 2.00

lr St at us

16.13.2.3 Example 3: Trip Channels

This example shows a typical application of a trip channel. Its functionality is shown in the next diagram.

A ramp signal, imported from another segment, is converted with a "TRANW" function block (1) to the signal
"Unmasked" with the data type "word". This signal is used as a signal source. Note that a "TRANW" function
block converts the data type but does not process the signal. (Any other signal with a data type "bitset" or
"word" could be used as a source.) The signal source is now ANDed with a bit selector parameter of a "bitset"
data type. This bit selector parameter will be used as an input of a Trip Channel function in PSRView which
allows to set or reset each bit within a bitset individually. The "TRANW" function block (3) converts the "bitset"
data type into a "word" data type, the same data type as the signal "Unmasked". Due to the same data type
these two signals are now easily comparable. The "BSBI" function block unpacks the output signal to its 16
individual bits. Only the three least significant bit are unpacked. These unpacked signals are also displayed.
The least significant bit within the bitset is named "Bit1".

Ranp rTEiAWJ Unmasked
L1 ~ 2
Par anGr p_Bi t Sel ect or &_l FT%W Masked
- 0000H lgs— B
_ng

.0 bi naer_Bit1l
.1 bi naer_Bit2
.2 bi naer_Bit3
.3
LA
51—
.6
LT
.8
.9

.10
11
12 —
13—
14—
15|

The parser file is shown below.
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The first data set configures the parameter "BitSelector” as a Trip Channel and as a regular signal with a data
type "bitset". The displayed screen outputs are very similar but the 16 bits of the Trip Channel can be
individually set or reset. A table header is also inserted.

The second data set configures the input signal "Masked" and the output signal "Unmasked", both with the
data type "word".

The third data set configures the unpacked bits "Bit1" to "Bit3".

;. File: DI SP_TRP. PRS
;. Created: 95-02- 27
; Aut hor: | AEE2, Merk W

; Description: Exanple of a PSRVi ew configuration file for an application
; of a trip channel used to mask and unmask the individual bits
of a signal with the data type BI TSET.
| mportant: The input of a trip channel nust be a paraneter with the data
; type BI TSET.

PRQIECT "DI SP_SI G
HWKEY " NO'

SET "Application Exanple of a Trip Channel Function"
SET "The bit selector is displayed .."
COWENT " as a Trip Channel (nodifyable)"
COMMVENT "Bit nunber: 12345678910 11 12 13 14 15 16"

; Configuration of the paraneter "BitSelector" as a Trip Channel function
GROUP "Parantx p" TRI PCHAN "BitSel ector” "Enabled bits:"
UNIT "" WDTH 0
COMMENT " as signal of type 'BITSET" (not nodifyable)"

; Configuration of the same paraneter as a signal with the data type "Bl TSET"
GROUP "Paranp" SIGNAL "BitSel ector" "Enabled bits:"
UNIT "[BITSET]" WDTH 0
ENDSET

SET "Unnmasked and nasked i nput signals"
CLUSTER " C1" SIGNAL "Unmasked" "Unmasked input signal:"
UNIT "[ hexadeci nal ]" W DTH 6
COMMVENT ""

COWENT "The unnasked signal is anded with the bit selector”

CLUSTER "Cl1" SI GNAL "Masked" " Masked input signal:"
UNI T "[ hexadeci nal ]" WDTH 6
ENDSET

SET "The 3 least significant bits:"
GROUP "binaer" SIGNAL "Bitl" "Bit 1"
UNIT "[bin]" WDTH 1
GROUP "binaer" SIGNAL "Bit2" "Bit 2"
UNIT "[bin]" WDTH 1
GROUP "binaer" SIGNAL "Bit3" "Bit 3"
UNIT "[bin]" WDTH 1

ENDSET

ENDSET
ENDPRQIECT
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The displayed screen is shown below. The bits 1 to 6 are enabled in this example. The input signal with its
actual value E899H is now ANDed with the mask 003FH and the result of this operation is the masked signal
with the actual value 0019H. The six least significant bits are enabled, all other bits are masked and set to
zero. Note that the bit are displayed from the left to the right side in the order least significant bit to most
significant bit.

W ndows astem Target Layout File
C: \ FUPL PSRVI EW DI SP_TRP. PRS
Appll cation Exanple of a Tri Channel
e bit selector is dis
as a Trip Channel E)m)dl fyabl 825
Bit nunber: 6 789 10 11 12 13 14 15 16
Enabl ed bi ts: 1 2 3
as signal of type "Bl TSEl" not rmdlf abl e)
Enables bits S. % 000000
—Unnmasked and nusked i nput SI gnal
Unnmasked i nput: [hexadec ] E899H
The unmasked signal is anded with the blt sel ect or
Masked out put ; hexadec ] 9H
L_The 3 Ieast significant bi
Bit 1 bl 1
Bit 2 bi n 0
Bit 3 bi n 0
lr St at us l

After double clicking on the Trip Channel the following selector form is opened which allows to select the Trip
Channel (bits) as explained in section 16.11.

W ndows astem Target Layout File
New Tri p annel

Trip Channel: 1 23 456

Channel 1 Channel 9

Channel 2 Channel 10
Channel 3 Channel 11
Channel 4 Channel 12
Channel 5 Channel 13
Channel 6 Channel 14
Channel 7 Channel 15
Channel 8 Channel 16

E

lr St at us
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16.13.2.4 Example 4: Displaying Signals as an Array Structure

This example is similar to the third example with the following exceptions: The unpacked signals are defined
as members of an array field. That means the signals "Bitl" to "Bit3" are renamed into "Bit.1" to "Bit.3". (The

signal "Bit.4" is added.)

The parser file and the displayed screen are shown below.

The first data set configures the signal "Masked" with the data type "bitset".

The second data set configures the unpacked bits of the signal "Masked". These bits are members of an

array field named "Bit".

; File: DI SP_SI G. PRS

;. Created: 95-03-13

; Aut hor: | AEE2, Merk W
Description: Exanple for a PSRView configuration file to display
a gl obal signal array field

PRQIECT "DI SP_SI G'
HWKEY " NO'
SET "Di splaying an Array Field"
SET "Di spl ayi ng the nasked si gnal

COMMENT "Bit nunber:
CLUSTER "C1" SI GNAL " Masked"
UNIT "" WDTH O
ENDSET

as a bitset"

123456789012345F¢6"
"Masked Signal :"

SET "Di spl ayi ng the unpacked signals as an array field of bits"
COVVE

NT "Si gnal Name Nr.

Uni t Val ue"

GROUP " bi naer"

UNIT "[

GROUP " bi naer"

FIELD "Bit"
bool ean]" W DT
FIELD "Bit"

UNI T
GROUP " bi naer"
UNI T
GROUP " bi naer"
UNI T
ENDSET
ENDSET
ENDPRQJ ECT

"[ bool ean] "
FI ELD "
"[ bool ean] "
FI ELD "
"[ bool ean] "

Bit"
Bit"

1 "Unpacked bit 1"
H1

2 "Unpacked bit 2"

W DTH 1

3 "Unpacked bit 3"

W DTH 1

4 "Unpacked bit 4"

W DTH 1

After parsing this file, PSRView displays the following tree:

W ndows System Tar et Lay{out File
C: \ FUPL PSRVI EW
Di spl ayi ng an Array F|ela )
Di spl a¥| ng the” masked si gnal as a bitset
nber: 234567890123456
Maskedslgnal 1101110011000111
Di spl ayi ng the unpacked signals as an array field of bits
Si gnal Name Nr ni Val ue
Unpacked bit 1 bool ean 1
Unpacked bit 2 bool ean 1
Unpacked bit 3 bool ean 0
Unpacked bit 4 bool ean 1

( St at us
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16.13.2.5 An additional Example

PROIECT " DEBUG'
HWKEY " NO'

SET "Ust Wnmis,

Aut hor : E. Habashi, UEE2
File . "PSRVi ew. PRS"
Created: 22- APR-1993

Unf ornmer 1"

SET " Drehstrom Asynchr onnmaschi ne DAM'

COWENT "this is ny coment!!titnr "

CLUSTER " PTSPARAM TEST- 01" PARAMETER "par 06" "par 06"
MN "5.6" MAX "14. 4"
UNIT "[T]"
W DTH 3 AFTERPO NT 1

GROUP  "SigG pO0l1l" SIGNAL "sigOl" "sigO1l"
UNIT "°C
W DTH 3 AFTERPO NT 1

SET " Maxi mal spannung"

COMVENT
COMMENT
CLUSTER

GROUP

GROUP

GROUP

CLUSTER

CLUSTER

"this is ny comment!!!!11]
" Uni t Val ue"”
"TESTCLUSTER' PARAMETER " Par anB" " paranB"
MN "1.56" MAX "12.0"
UNIT "[Al"
FACTOR 100.0 BASE 0.0
W DTH 3 AFTERPO NT 1
"VDA" SIGNAL "switchl" "SWox 0-7"
UNIT "[C "
W DTH 3 AFTERPO NT 1
"VDA" FIELD "led2" 2 "Field |ed2. 2"
UNIT "[C"
W DTH 3 AFTERPO NT 1
"Groupl" PARAMETER "bitset Parani "bitset Parant
MN "2 57" MAX "13.1"
UNIT "[C"
W DTH 3 AFTERPO NT 1
" PTSPARAM TEST- 01" PARAMETER "par 03" "par 03"
M N "3.58" MAX "14. 2"
UNIT "[B]"
W DTH 3 AFTERPO NT 1
" PTSPARAM TEST- 01" PARAMETER "par 04" "par 04"
MN "4, 59" MAX "14. 3"
UNIT "[E] "
W DTH 3 AFTERPO NT 1

ENDSET; Maxi mal spannung
ENDSET; Drehstrom Asynchronmaschi ne DAM
SET "Statische Kaskade"
SET " Stoerung Lei stungsregel ung"
SET "Rot orerdschl uss EMS"
ENDSET; Rotorerdschl uss EVMS
ENDSET; Stoerung Lei stungsregel ung
ENDSET; Statische Kaskade
ENDSET; Ust Wmrs, Unfornmer 1

ENDPRQJECT

Rev.: 4.0

(2001.05) 3BHS 120511 E



PSR - How to use FUPLA 2/ 16. PSRView 174

16.14 Error Messages

This section provides error messages encountered by the parser. Each error message is followed by a brief
error description and the action required to recover it. A mark (~) indicates the position of the error.
***x A project not found
EXPLANATION:
PSRView does not find the database.

ACTION:

Check whether a FUPLA 2 project exists in the current directory.
**xx N data set level out of range
EXPLANATION:

The number of data set levels exceeds five.

ACTION:

Reduce the number of data set levels to five or less.
*xx% A jnvalid MIN real value
EXPLANATION:

The encountered MIN value is not a real value.

ACTION:

Enter the real value in the correct notation (see 'FloatNumber' in EBNF notation).
*e% A jnvalid MAX real value
EXPLANATION:

The encountered MAX value is not a real value.

ACTION:

Enter the real value in the correct notation (see 'FloatNumber' in EBNF notation).
*% A jnvalid FACTOR value
EXPLANATION:

The encountered FACTOR value is not a real value.

ACTION:

Enter the real value in the correct notation (see 'FloatNumber' in EBNF notation).
**x% A jnvalid BASE value
EXPLANATION:

The encountered BASE value is not valid.

ACTION:
Enter the real value in the correct notation (see 'FloatNumber' in EBNF notation).

*xx% A jnvalid WIDTH value

EXPLANATION:
The encountered WIDTH value exceeds the range 1 to 24.

ACTION:
Enter a value within the range 1 to 24.
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*+xx A jnvalid AFTERPOINT value
EXPLANATION:
The encountered AFTERPOINT value is not valid. It must be less than WIDTH value.

ACTION:
Enter the correct value.
*% A jnvalid FIELD number
EXPLANATION:
The encountered FIELD number lies not within the range 0 to 15.

ACTION:
Enter a number within the allowed range.
*+xx A cluster not found
EXPLANATION:
The marked cluster is not found in the database.

ACTION:
Correct the cluster name.
***x A signal group not found
EXPLANATION:
The marked signal group is not found in the database.

ACTION:
Correct the signal group name.
*xxx A signal not found
EXPLANATION:
The marked signal is not found in the database.

ACTION:

Correct the signal name.
***x A signal (segment) not used
EXPLANATION:

The marked signal is not used in any segment.

ACTION:

Either delete the signal from the database or use it in a segment.
**xx A hardware Address not available
EXPLANATION:

The hardware Address of the marked signal is not available.

ACTION:
Generate the code once more and download it to the PSR.
***x N psr debugger support error

EXPLANATION:
The PSR-A and B-types (PP B022 AE and PPB022 BE) need the help of the Universal Processor PM
A323 and a special debugger support to communicate with PSRView.
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ACTION:

Install the debugger support as explained in the appendix J - Debugger Support for PP B022 BE.
*xx A jnvalid signal type
EXPLANATION:

The type of the marked signal is not valid.

ACTION:
Correct the signal type.
*% A not monitorable
EXPLANATION:
The marked signal is not monitorable (e. g. no hardware address available).

ACTION:

Generate the code once more and download it to the PSR.
*+xx A field Number not allowed
EXPLANATION:

The field number of the marked BITSET signal is not allowed.

ACTION:
Enter the field number as decimal digits within the range 0 to 15.
**xx A field Number out of range
EXPLANATION:
The field number of the marked BITSET lies out of the allowed range 0 to 15.

ACTION:
Enter a field number within the range 0 to 15.
*xxx A tripChan must be BITSET or WORD
EXPLANATION:
The type of a signal used as trip channel must be BITSET or WORD type.

ACTION:
Correct signal name if wrong or convert the signal type with the TRAN function block.
**xx A field must be from type SIGNAL
EXPLANATION:
The type of the field must be of SIGNAL type. Note: The PARAMETER fields are not supported.

ACTION:
Use a field with type SIGNAL.
**xx N for percent parameter min or max divided by factor must be < 1.999939

EXPLANATION:
The MIN or MAX value of a signal with type 'percent' divided by the FACTOR value must lie within the
range -1.999939 to +1.999939.

ACTION:
Adjust the FACTOR value.
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*xexx A HW key string must be either YES or NO

EXPLANATION:
Only the key word YES or NO are allowed for the HW key string.

ACTION:
Enter either YES or NO as HW key string.
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17. Transient Recorder Tool

17.1 Introduction

The Transient Recorder Tool supports uploading and downloading data from or to the FUPLA 2 transient
recorder function blocks TREC-EXT, TREC-I and TREC-T. These function blocks are available in the
function block library C_R1 V20 or later releases. That means they are available only for the controller
device types PP B022 CE and PP C322 AE or later versions with the firmware version 1.1 (V11) or higher
(see the function block data sheet for further information). The firmware version will be checked during
establishing of the link to the controller device. If it is not correct, an error message is given.

The tool requires the same communication link to the controller as the Loader, the Debugger and PSR-View.
In order to analyse the recorded events with Microsoft's Excel or Mathworks' MatLab the tool allows also to
convert the uploaded data into the Excel data format (*.XLS) or the MatLab data format (*.MAT). The
standardized COMTRADE data format (Common Format for Transient Data Exchange) is also supported by
this tool.

The tool needs information about the existing transient recorder function blocks in a project. The Code
Generator extracts these information from the project database and save them in a file named <project>.TRC
during the code generation. <project> is the name of the currently selected project and is displayed in the
Shell window. One or more files can be loaded into the Transient Recorder Tool with the "Select TRec"
function of the "Setup” window. The file(s) which include(s) the transient recorder function blocks for event
recording, must be loaded. All transient recorder function blocks of the loaded files are listed in the "Select
TRec" form. The function blocks for event recording must be selected in this form. All settings are saved in a
configuration file named PTSTREC.DAT. The following figure shows the software structure in a graphical
manner.
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Project: Project 1 Project 2 Project 3 Project n
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Database
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Code Generation

Database
Extract

Projectl.TRC Project2.TRC Project3.TRC

Transient Recorder Utility PTSTrec 4—»5

PTSTREC.DAT

Projectn.TRC

Load *.TRC

Upload, Download, etc.
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17.2 Starting up the Transient Recorder Tool
Prior to start up the Transient Recorder Tool from the Shell make sure, that the CE device type is selected,
otherwise select it with the "Device Type" function in the "Select" menu of the Shell.

This tool may also be used as a stand alone tool. To start it up from operating system level (DOS) enter the
following command:

PTSTrec

Different switches may be entered in the command line to start event recording automatically. The following
table gives an overview (see also the on-line help in the "System" menu).

Switch Explanation

Is Toggles between remote mode and inside mode

Ir = <pretrigger>,<sample time base/sample counter>* | Record samples (must be used with /s)

/u = <filename> Upload samples into file <filename> (must be
used with /s)

/d = <filename> Download samples from file <filename> (must be
used with /s)

/os = <sample time base/sample counter>* Output samples in single mode (must be used
with /s)

/or = <sample time base/sample counter>* Output samples in repeat mode (must be used
with /s)

/aa = <filename> Start the auto mode and observe the actual

transient recorder. The samples are saved into
the files <filename>

/al = <path> Start the auto mode and observe all transient
recorders in the transient recorder list. The
samples are saved into directory <path>

/i = <port>,<target GA>,<function block identification> Set location of the actual transient recorder

lee Sets the export file format to Excel (ASCII)
/em Sets the export file format to MatLab

lec Sets the export file format to COMTRADE
Ix Exits the program

/h Displays this help text

* Depends on the selected transient recorder function block type.

Remark: You can attach the character 'H' to any number to mark it as hexadecimal.
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After the Transient Recorder Tool has started up, a log window is opened:

W ndows System Functions Setup LogW ndow
Log W ndow

NOTE: This tool can also be started with a command |ine.
Type in 'ptstrec /h' for further information.

WARNI NG The |ist of available TRecs is enpty. First a TRec nust be | oaded.
Use 'Sel ect TRec' fromthe Setup nmenu. There_ a *.TRC file can be
| oaded which contains the infornation about TRecs.

17.3 Calculating the Signal Recording Time

The signal recording time depends on the available memory space, the number of signal channels to be
recorded and the sampling time. Its maximum value can be calculated using the following equation:

size—-16[mn
Uy

izlei

Trec 1

Trec: recording time

size: available memory space in words (16 bits)

m:  number of transient recorder function blocks

n;: number of channels to be recorded of the individual transient recorder function block

Ti:  sampling time of the individual transient recorder function block (time between two samples)

If Trec is a fractional value, it has to be rounded down to the nearest integer value.

Example: Assuming 22058 words of memory are available and 3 transient recorder function blocks are
programmed in the FUPLA diagrams. The first transient recorder has 5 inputs with a sampling time of 1 ms,
the second block has 7 inputs with a sampling time of 1 ms and the third block has 3 inputs with a sampling

time of 1 ms.

22'058 -16 [3
Maximum recording time: Tygc = 5 7 3 —-1=2'417ms (including the sample at t = 0)

The following figure shows the ratio of the recording time T, to the sampling time Tggm, in relation to the
available memory space for 8, 16 and 32 recorded channels. All transient recorder function blocks have the
same sampling time Tggm.
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memory size 1 KW = 1024 Words

17.4 The 'Windows' Menu

The 'Windows' menu is available in all interactive FUPLA 2 applications for compatibility reason.

17.5 The 'System' Menu

The 'System' menu has three items:

About ...: This function gets some information about the system such as release information,
copyright remark and available memory space.

Exit: Choose this function to leave the tool and return to shell level. If your system is still
connected with the target device, it will automatically be disconnected before
returning to the Shell.

Help: This is an on-line help for the available command line parameters.
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17.6 The 'Functions' Menu

The 'Functions' menu has the following seven items.

Remote on / off:

Record:

Upload samples:

Download samples:

Output:

Auto mode:

Help:

NOTE:

This function sets the connected transient recorder function block to its "Remote
on" and "Remote off" mode. The item is enabled only if a transient recorder is
connected.

This function enables the selected transient recorder function block to record
events.

This function allows to upload the recorded samples from the selected transient
recorder function block into a file. The requested file format must be preselected in
the "Setup" menu.

This function allows to download samples from a file into the selected transient
recorder function block.

This function enables the selected transient recorder function block to output the
prior downloaded samples.

This function sets the transient recorder function block into its automatic recording
mode.

This is an on-line help for the menu items.

Before selecting one of these functions, a transient recorder
function block must be selected and connected with "Select TRec"
item of the "Setup" menu.

W ndows System Functions Setup LogW ndow
Log W ndow

Renot e on At/s
Record Alt/R
Upl oad sanples (*.XLS) At/U
Downl oad sanpl es At/D
Qut put At/ Q
Aut 0 nopde (*.XLS) At/A
Hel p

17.6.1 Remote on, Remote off

The "Remote on" function is used to operate the transient recorder block manually. The "Remote on" and
"Remote off" functions are similar to the "Connect" and Disconnect" functions of the Debugger.

The "Remote on" function sets the selected transient recorder function block into the remote recording mode
and enables the "Record", "Download samples" and "Output" functions.

After the selection is done, the item text changes to "Remote off". This is the reverse function of "Remote
on". It resets the selected transient recorder function blocks to this internal recording mode and restores the
number of samples before trigger and the sample time base or the sample counter division factor
respectively to their values specified in the function block diagram.
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17.6.2 Record

The "Record" function enables the selected transient recorder function blocks to record events in the remote
mode. After selecting the function a form is opened which allows to overwrite the specified number of
samples before trigger and the recording time base. This time base depends on the selected transient
recorder function block type:

» TREC-EXT: no parameter is displayed,
* TREC-I: the sample counter division factor is displayed (see the TREC-I data sheet for more details),
e TREC-T: the sample time base in'ms' or's'is displayed.

Recor di ng sanpl es

Pl ease set the recorder paraneters:
Nunber of sanples

1000
Nunber of sanples before trlgger 250__
Sanpl e tinme base 5 T ms

m

Recording is armed after pressing the "OK" button in this form. Events will be recorded as soon as a trigger
pulse appears.

NOTE: The function block outputs FULL, IDLE and OTRIG have no sense
in the remote recording mode, but a REMOTE_CONTROLLED
signal can be generated as a combination of the three outputs. See
the TREC-EXT, TREC-I or TREC-T function block data sheet in
the function block library.

17.6.3 Upload Samples

The "Upload samples" function uploads the recorded samples from the selected transient recorder function
block, convert the uploaded data into Microsoft's Excel data format (*.XLS), the Mathworks' MatLab data
format (*.MAT) or the standardized COMTRADE data format and saves the data in a file. The data format
can be preselected with the "Export Format" item in the "Setup" window. After selecting the function, a file
selector form is opened and lists all files with the preselected file name extension. It is *.XLS if the Excel data
format is selected, or *.MAT if the MatLab data format is selected. Uploading is started after selecting an
existing file or entering a new file name and pushing the "UPLOAD" button in the file selector form.

17.6.4 Download Samples

The "Download samples" function downloads the signal samples from a file into the selected transient
recorder function block. This source file can be created with Microsoft's Excel (file name extension *.XLS) or
the Mathworks' MatLab (file name extension *.MAT). The data format must not be preselected because the
tool recognizes it automatically. Downloading is started after selecting a file and pushing the "DOWNLOAD"
button in the file selector form.

17.6.5 Output

The "Output" function starts outputting the samples available in the memory of the transient recorder function
block. After selecting the function a form is opened to modify the recorder parameters and the output mode.
The time base depends on the selected transient recorder function block type (see section 17.6.2).

The signal samples may be output in two modes: In "Single mode" the samples are output once, In
"Repeating mode" they will be output cyclically until any key is pressed. The sample output starts after
pressing the "OK" button in the form.
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Qut putting sanpl es

Pl ease set the recorder paraneters:

Nurmber of sanpl es ;1000
Nunber of sanples before tri gger 250
Sanpl e tinme base 5 _ms

Mode:
- Single node
- Repeating node

m

17.6.6 Auto mode

The "Auto mode" function enables one or all transient recorder function blocks to record events in the
automatic recording mode. In case of an event the samples are uploaded cyclically and saved in a file.
During each upload a new file is created. After selecting the function, a mode selector form is opened and
allows to select two modes.

Aut o node

Pl ease either select current TREC
or the entire list.

Eroets] [ Gmee ]

« The recording mode, selected by pressing the "Current TREC" button, monitors the currently
connected transient recorder function block only. After that a file selector form is opened. The length
of the entered file name should be limited to 6 characters because the tool adds a two digit number to
the file name starting with 00 and incrementing on each newly created file. If the file name exceeds 6
characters, it will be overwritten partially.

e The recording mode, selected by pressing the "Entire List" button, monitors all transient recorder
function blocks in the loaded list. After that a path selector form is opened. The Transient Recorder
Tool creates the file name itself in the following form:

ABBCCCDD.EEE

A: port number.

BB: Geographic Address (GA) of the device,

CCC: Function block identification in hexadecimal,

DD: file index, starting with 00, incrementing on each newly created file and ending with 99. That
means, a maximum of 100 files are allowed.

EEE: data format: XLS: Excel format / MAT: MatLab format / DAT: COMTRADE format. Some
information files are also created. See section 17.7.2 for more details.

In both modes, the concerned transient recorder function blocks will be examined permanently. As soon as a
trigger pulse appears, the samples will be uploaded to a file immediately. At the end of the upload the
transient recorder function blocks are ready to record samples again.

In the auto mode no error appears if by a transient recorder function block the number of pretrigger samples
is bigger than the number of whole samples. In this case the number of pretrigger samples will be set to the
number of whole samples.

17.7 The 'Setup' Menu

The 'Setup' menu has three functions:
Select TRec: This function selects the transient recorder function block of a loaded file.
Export Format: This function selects the export format (*.XLS, *.MAT or *.DAT).

Sampling Time Base  This function sets the sampling time base of an interrupt driven or external
triggered transient recorder function block (fblocks TREC-I and TREC-EXT).

Select Binary Channels This function sets the number of binary channels to be recorded.
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Help: This is an on-line help for the functions in this menu.

W ndows System Functions Setup LogW ndow

Log W ndow
Sel ect TRec At/T
Export Format (*.XLS) Alt/E
Sanpl i n%. Ti me Base
%I ect Binary Channels (16)
p

17.7.1 Select TRec

The "Select TRec" function allows to select and to connect the transient recorder function blocks loaded into
the Transient Recorder Tool. After selecting this function, a form with a list of the already loaded transient
recorders and five buttons is opened. An empty list is displayed after starting up the tool at first time. All
changes in this list are stored in the configuration file PTSTREC.DAT.

Rev.:

Li st of transient recorders

Por t GA Cl uster Segnent TRecNo | dent

- coML 12 | TRANS- RECORDER  SEGL 1 0320H |
- COMB ;
- cowt

Function bl ock type: TREC T[ M5]

[oad - 77d] [ Gange ] [ ooere ] Bt

After pressing the "Load *. TRC" button, a file selector form is opened and displays a list of the existing
<projectname>.TRC files in the selected directory (Remember: the Code Generator creates for each
project such a file). After a file is loaded using the "LOAD" button, all existing transient recorder
function blocks in this file are listed in the form.

The "Change" button is used to select an object to be changed e. g. the port number or the
Geographic Address.

The "Port" button in the opened "Change Entry" form opens the communication setup form to reselect
the communication port.

The "GA" button opens a form to enter the new Geographic Address with the keyboard.

The "Delete" button is used to delete an already selected object e. g. a Geographic Address or a
transient recorder function block.

After pressing the "Connect" button, this form is closed and the selected transient recorder function
block will be connected to the tool. The firmware version on the controller device will be checked and if
it is not version 1.1 (V11) or higher the message "Wrong firmware version on the PSR. This tool only
supports version 1.1 or higher" is output. This function enables also the "Remote on" item in the
"Functions" menu.

With the button "Exit", the form is closed without connecting a transient recorder function block but the
changes in the list will be saved in the configuration file PTSTREC.DAT.
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17.7.2 Export Format

The Transient Recorder Tool allows also to convert the uploaded data into Microsoft's Excel data format
(*.XLS), the Mathworks' MatLab data format (*.MAT) and the COMTRADE data format (IEEE standard
C37.111). The "Export Format" function allows to select these data formats in a selector box which is
opened after selecting the function.

File format for sanples:

* XLS : Excel (ASCII)
*.MAT : MatLab
*. DAT : COMTRADE

= e

« If the Excel data format is selected, two different files are created:
* XLS: includes the data of the recorded samples as an ASCII table,
*INF: provides some information about the selected transient recorder function block.

< If the MatLab data format is selected a *.MAT file with a binary data format is created.

« |If the COMTRADE data format is selected, following two the standardized COMTRADE files are
created (See section 17.10 for more details):

* DAT: includes the data of the recorded samples (note that the PTSTREC.DAT is a special file
which includes the actual configuration of the Transient Recorder Tool),

*.CFG: provides information which is necessary to read and interpret the data values in the
associated data files.

17.7.3 Sampling Time Base (TREC-I and TREC-EXT function blocks only)

If the menu item is selected, a form is opened which allows to enter the sampling time base (in micro-
seconds) for this two function block types. This menu item is disabled for the TREC-T transient recorder
function block, because the time base is derived from its STB input (sample time input). The following values
must be entered for the TREC-I and TREC-EXT function blocks:

e TREC-I The interrupt cycle time. The sample time base is calculated as follows: sample time
base = sample counter division factor (SCNT) * interrupt cycle time (see the TREC-I data
sheet for more details). NOTE: This interrupt cycle time is valid for all TREC-I transient
recorder function blocks within the project, regardless of the interrupt cycle time of the
task where they are built-in.

e« TREC-EXT: The sample time base.

Sanpling Tinme Base

Enter sanpling tine base (effective for TREG-| and TREC-EXT only)
Press "ESC to enter a new val ue.

1 to 65535 m croseconds: 1000_

17.7.4 Select Binary Channels

The Transient Recorder Tool can process up to 32 binary signals. In the FUPLA 2 diagrams these signals
must be combined to words using the function block named BIBS and these words can be recorded by a
transient recorder function block. That means that up to 16 binary signals are combined to one "analog"
channel (more precise: a signal of type "bitset"). The Tool expands this channel to own traces for each bit
during uploading the data. Note that only the channel 1 and 2 of the transient recorder function block support
this bit expansion. Up to 16 binary signals can be recorded via one BIBS function block using the channel 1,
up to 32 signals can be recorded via two BIBS function blocks using the channels 1 and 2 of the transient
recorder function.
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If this function is selected, the following box is opened:

Nurmber of binary signals:
0 : No channel

16 : 1st channel
32 : 1st & 2nd channel

« If the left button is pressed, no recorded channels are expanded during uploading its data.

- |If the middle button is pressed, the channel 1 is expanded to 16 binary traces.

« If the right button is pressed, the channels 1 and 2 are expanded to 32 binary traces.

The number of binary signals has to be set only the first time the assigned transient recorder function block is
used, when the number of binary signals has been changed or when the FUPLA 2 code has been

recompiled (updated *. TRC file). In all other cases the number of binary signals is set automatically to the
correct value on program start-up because it is saved in 'PTSTREC.DAT".

17.8 'LogWindow' Menu

The 'LogWindow' menu has the following functions:

Open: This function opens the log window. On program start up the log window is created
by default.

Clear: This function clears the content of the window.

Close: This function closes the window. The information will be lost.

17.9 Importing the Uploaded and Saved Samples into MS-Excel or MatLab
17.9.1 Importing the Samples into MS-Excel, Version 5

The uploaded samples of the recorded events must be saved in a file with the MS-Excel format (*.XLS).
To import the samples, perform the following steps:

a) Start up Excel and open the file with the samples like a standard Excel file. The "Text Assistant" window
is opened. Check the following settings in the window and correct them if something is wrong:

Original data type: separated
Import starts at row: 1
file origin: Windows (ANSI)

If these settings are correct, press the "Continue" button.

b) Check the following settings in the next window and correct them if something is wrong:

Text separator: Tab
Text identification tag: "

If these settings are correct, press the "Continue" button.

c) Check the following settings in the next window and correct them if something is wrong:
Data format for each row: Standard
If this setting is correct, press the "End" button.

The table with the samples is created now and ready for further processing. The data format of the samples
is 16-bit integer and must be converted and scaled, using Excel commands.
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17.9.2 Importing the Samples into MatLab, Version 4.2

The uploaded samples of the recorded events must be saved in a file with the MatLab format (*.MAT). The
file must reside in the MatLab work directory.

To import the samples, perform the following steps:
a) Start up MatLab.

b) Enter the command load <file name> in the MatLab command window. <file nhame> means the name
without extension of the file including the recorded samples. They are now available in the predefined m
by n matrix named samples. m means the number of rows and is equal to the number of recorded signals
plus 1, and n means the number of columns and is equal to the number of recorded samples for each
signal. The first row of the matrix includes the time base vector. The remaining rows include the samples
of the recorded signals.

The matrix "samples" is now ready for further processing. The data format of the samples is 16-bit integer
and must be converted and scaled, using MatLab commands. For some operations, e. g. to plot out, the
matrix has to be transposed, using the command samples = samples'.

17.10 A short description of the COMTRADE Data Format

The COMTRADE data format (Common Format for Transient Data Exchange) is an IEEE standard (consult
the IEEE standard C37.111 for exact information). A recorded event is described in three files. All files have
the same name but different extensions.

» The header file with the file name extension '"HDR' must be written by the user with a standard ASCII
editor. It provides some general information about the conditions of the transient record. The Transient
Recorder Tool neither needs this header file nor supports it.

» The configuration file with the file name extension '>.CFG' is a readable ASCII file which is created by the

Transient Recorder Tool. It provides information which is necessary for a computer program to read and
interpret the data values in the associated data files.
The configuration file is subdivided into lines. Each line is terminated with a carriage return and a line feed.
Commas are used to separate elements within a line. For missing elements, the separator commas are
retained with no spaces within the commas. (The Transient Recorder Tool creates this configuration file
with slight differences from the definition in the IEEE standard).

Structure of the configuration file:

Transient Recorder Function Block Identification
<projectname>.TRC,id<CR,LF>

where:
<projectname>.TRC =  path and name of loaded <projectname>.TRC file (see section 17.7.1)
id= identification number of the transient recorder function block

Number and Type of Channels
TT,nnt,nnt<CR,LF>

where:
TT = total number of channels
nnA= number of analog channels
nnD= number of binary channels

Channel Information

nn,id,p,ccccc,uu,a,b,skew,min,max<CR,LF> (analog channel 1)
nn,id,M<CR,LF> (analog channel nn)
nn,id,m> (binary channel 1)
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nn,id,m,CR,LF> (binary channel nn)
where:
nn = input number of the transient recorder block;
id = signal name if exist otherwise a missing element;
p= not used, always set to character 'A’;
cceecce = not used, missing element;
uu = not used, always set to character 'V'
a= not used, always set to 1
b= not used, always set to 0
skew = not used, always set to 0
min = minimum value of samples: -32'767
max = maximum value of samples: +32'767
m=(0orl) the normal state of the current channel (applies to binary channels only)
Line Frequency
[f<CR,LF>
where:
If = line frequency in Hz. Not used, always 50

Sample Rate Information

nrates<CR,LF>
sssssl,endsampl<CR,LF>

sssssn,endsampn<CR,LF>

where:
nrates = number of different sample rates in the data file
sssssl .. sssssn = the sample rate in Hz

endsampl.. endsampn = last sample number at this rate

Date / Time Stamps

mm/dd/yy,hh:mm:ss.ssssss<CR,LF> (Date / time stamp for the first recorded sample)
mm/dd/yy,hh:mm:ss.ssssss<CR,LF> (Date / time stamp for the trigger point)
where:
mm = month (01 .. 12)

dd =day (01 .. 31)

yy = last two digits of year

hh =hour (00 .. 23)

mm = minutes (00 .. 59)

$s.85ssss = seconds (from 0 sec to 59.999999 sec)

File Type
ft<CR,LF>
where:
ft = ASCII type of the data file
» The data files with the file name extension '.DAT' are also created by the Transient Recorder Tool. They
are also ASCII files, but not readable in a simple manner.

The data files are subdivided into data records, one record for each sample. Each record is terminated
with a carriage return and a line feed. The data in these files must be conform exactly to the format
defined in the configuration file.

Structure of a data record:
nn,tt,A1,A2 .. Am,D1,D2 .. Dn<CR,LF>

where:
nn= sample number (10 digits BCD)
tt = sample time in ps from beginning of record (10 digits BCD)

Rev.: 4.0 (2001.05) 3BHS 120511 E



PSR - How to use FUPLA 2/ 17. Transient Recorder Tool 191

Al1,A2 .. Am = sampled values of the channels 1 .. m (6 digits BCD)
D1,D2.. Dn= status values of 16 digital inputs in each 16 bit word

The WinEve transient recorder analyzing program of the INDACTIC 650 product family is able to read this
COMTRADE format and to analyze it. This program is not a part of the FUPLA 2 tools.

17.11 Exporting the Samples Created with MatLab

Signal traces can be generated using MatLab and downloaded to a transient recorder function block via this
tool. The following sample program generates samples for a 3-phase voltage and creates the file
'trecsin.mat' which includes the downloadable samples.

% Sanpl e Program for the PSR2- TRec Function Bl ock
% Creates 1000 sanples for a 3-phase sinus voltage

w=2%* pi * 0.05; % radi an frequency

fi =21/ 3 * pi; % phase angl e (120 degree)

t =10:999]; %tinme base vector with 1000 sanpl es

p=w?*t;

sin3ph = sin ([p; p+fi; p-fi]); % 3- ph sinus vol tage sanpl es

vtrace = round (2714 * sin3ph) % scal es and rounds the sanple val ues
%to nearest integer val ues

samples = [t; vtrace]; % ' sanpl es' includes the tine base vector
% and the 3-ph sinus voltage

save trecsin sanpl es; % creates the file "trecsin.mat' which is

% used to downl oad the sanples to the
% transi ent recorder function bl ock

To generate the time base vector and the signal traces use the appropriate MatLab commands. Usually, the
values are calculated in a floating point format. They must be converted to the 16-bit PSR data format using
first a scaling algorithm and then the round command (see Appendix D for more information about the data
formats). Use the save <file name> <samples> command to save the calculated signal traces. <file-name>
is the name without extension of the file used to download the samples to a transient recorder function block.
The matrix <samples> includes the time base vector and the generated signal traces to be downloaded. Its
first row includes the time base vector and the remaining rows include the signal traces. Its number of
columns is equal to the number of generated samples for the time base and each signal trace respectively.
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