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SlLworX Version Comparison

1 Principle

During the code generation, SILworX creates various files. This entity is referred to as resource
configuration. The complete resource configuration is loaded to the resource whenever a download or reload
is performed.

During a version comparison, different resource configurations are compared to one another and the dif-
ferences between the individual files are detected. The result is based on the files that overwrite the execut-
able code and has SIL 3 quality.

Basically, three types of resource configurations exist:
1. The created resource configuration is the result of the last code generation (— Code generator).

2. The loaded resource configuration is the resource configuration transferred to the controller by per-
forming a download (— Download) or reload.

3. Anunknown resource configuration represents any resource state that was exported and saved (—
IM).
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2 Preparations

2.1. Programming Recommendations

When programming safety-relevant logic, the consequences of future changes should be taken into account
in early programming stages. HIMA recommends the following measures to ensure that the version com-
parison results can be interpreted as easily as possible:

o Structured programming and process-specific partitioning of the logic in individual programs and func-
tion blocks.

o Individual and process-specific instance names (used function blocks).

o Copying logic objects while pressing the ctrl key generates long instance names if repeated multiple
times. It is better to use Copy and Paste.

e The names assigned to logic pages should be meaningful and unique.

e Connectors should not be used within a large number of logic pages. This causes widely branched net-
works and thus reduces clarity, in particular during the version comparison.
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Chapter 2

2.2. Preparing the Version Comparison
A version comparison in the quality described in this document requires that the project code was already
generated using S/LworX V4.

Prior to performing the planned changes, one should create a project copy such that at the end a project
[OLD] with no changes and a project [NEW] with changes are available.

Project [OLD] represents the inspected version that was approved for safety-related operation and is iden-
tified by a unique CRC. The entire project [OLD] should also be available in a printed form.

The version comparison has the objective to identify changes between project [OLD] and project [NEW].

To export the resource configuration

The resource configuration that was loaded last is exported from project [OLD]. Only this file can be used by
the version comparator as a reference! Perform the following steps:

1% |n the structure tree, select the resource for which the version comparison should be performed.

1% Click the Extras, Version Comparisonmenu functions. The Version Overview dialog box appears.

Project  Edit  View |Extras |'-.-'-.-'inu:|n:|w 7
Gl I [=| E| & || Properties
A VCOMP_4 E_1 | %y) Edit
- iy Configuratiol || verification
i T:} EIEDLS;IT Fb OFfline
=I- @) |PES_10| i | TCode Generation
L % B;: dil online
o) alob e | Documentation
i Har
£~ ] Protl Wersion Comparison %
; _{1 safe Zonneck References

17 Check the Last Loadoption in the Version Overview dialog box. This ensures the export of the last ver-
sion loaded into the resource.

o\fersiun Overview il
Type Description CRC \ersion Date of Code Generation Code Gen. with SILwark Yersion
Last Load fdaoa Oxalad7ead V3 03.258,2011 16:04:03 4.45.0

[ Impork ] Ltgxport J Delete

[ o [ coneal |

17 Click Export. The Archive dialog box appears. SILworX automatically creates an Archive Name with
all relevant information.
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SlLworX Version Comparison

Example: PES_10_WGL_4_D_1_DL_0xf9403ba0_V3_28 03 2011_15 53 58

PES_10_ \éV(iL_4_ DL_ 0xf9403ba0_V3_ 28 03 2011_15_53 58
DL = download = loaded
Resource | Project file. Resource con- Date and time of the code
name Name Identical forreload and | figuration CRC generation
download.

i required, adjust the Archive Directory. If desired, a comment can be added. Click then OK to save
the archive.
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3 Selecting Configurations for Comparison
A code comparison can be performed at any point in time. Depending on the requirements, the new code
(CG) should already be compared to the last loaded version (DL) prior to loading a change.

The following configurations can be compared to one another:
¢ Imported configuration(s) — IM

e Configuration loaded last— DL

e Configuration generated last— CG

The final proof of the performed changes occurs after the tests have been successfully completed. The last
loaded configuration (DL) is compared to the imported, original configuration (IM).

To import the resource configuration

17 Make sure that a suitable resource configuration has been exported. To export a resource con-
figuration, refer to Chapter Preparing the Version Comparison.

1% |n the structure tree, select the resource for which the version comparison should be performed.

17 Click the Extras, Version Comparison menu function. The Version Overview dialog box opens.

Projeck  Edit  Yiew | Extras |Windu:uw 7
1 = B # & rroperties
A VCOMP_4 F_1 | Edit
=~ ify Configuratio \#]  werification
R
=~ ) |PES_10 | (& | Code Generation
! % gé: L orline
‘_} GloH = | Docurnentation
[ Har
+- G4 prm—l Mersion Compatison %
] _{':1 safe Connect References

17 Click Import. The Restore dialog box appears.

ail'ersiun Overview il
Type Descripkion CRC Version Date of Code Generation Code Gen, with SILwory Yersion
Last Load D 1dooa OxA0ad7ead Y3 03.28.2011 16:04:03 4.43.0

Export Delete

o | [Coma ]

- Open the drop-down list of Archive File and select an archive.
If the drop-down list does not contain the desired archive, click the button to the right of the text field
and select the file via the Windows dialog box.
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Archive File | F: A\ HIMA-TechnikiHIMAR ver sionsveraleich

Zarmrment

Select the archive file (*.A3) that should be opened.

Laak in: I [ Wersionsverglsich

)Bilder D

) Bilder_E

u,-!_,PES 10_Test WGl 4 1 CG_0x1308acdS_Wd 28 03_2011_12_027_13.43
F 011_16_04_03.43

Preview

-d,PES 10 \l'\.I'GL 4 D_1D0L UXF94U3|:IEEI \.'3 _25_03_2011_15_53_58.A3

Aukoratically close th

[ o

File name: IF'ES_1D_VEDMF'_4_E_1_DL_D:-:EDEdT-"eSd_\-'Gj Open

Files of type: |A3 Files [*.&3] j Cancel |
y

17 Observe the details specified in the Comment and Preview fields. They can help identify the archive.

B Restore x|
frchive: File | Fi\HIMA TechniiHIMAWersionsvergleichiPES_t0_VCOMP_4_E_i_DL_0x606d7e0d_W3_03_28_2011_16_04 03.A3 |v| E]
Commerit archive Creation Date:25.03.2011, 16:54

version:4.45.0
Preview (&) Archive

Automatically close the dialog upon success.

’ a4 ] ’ Cancel ] [ Help

17 Click OK to restore the archive.
The successfully restored archive is displayed and the Version Overview dialog box appears.
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SlLworX Version Comparison

17 Select the versions that should be compared with one another. To do so, check the boxes to the right of

Last Load and Imported.

E
Type Descripkion TR Yersion Date of Code Generation Code Gen. with STLwary Yersion
Last Load Jdoos Oxa06d7e9d W3 03252011 16:04:03 4.458.0
Imported fijdonea OxB06d7e3d W3 03.25.2011 16:04:03 4.48.0

’ Import ] ’ Export Delete
[ oK l ’ Cancel ]

1% Click OK to start the version comparison. The result is presented in the version comparator in tabular
form.
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4 Information Displayed in the Version Comparison

4.1. CRC Comparison

The version comparison is based on the checksums (CRCs) created by the code generator for the various
function groups of the project. The function groups have a hierarchical structure and at list one configuration
file.

The configuration files are contained in a list and highlighted in color if changes are performed.
Red The function group described through this configuration file changed.

The function group described through this configuration file is new or was deleted.

The first /root. config line corresponds to the higher-level code version such as it is displayed in the logbook or
in the Control Panel's system data. The higher-level code version includes the code versions of all function
blocks. Click the (+) sign to the left of the line to display the subordinated objects.

A detailed check of the code comparison results is only necessary if the higher-level code version changed.

M ‘ersion Compatison: [M <- CG PES_10[10] |
i:/ Mame - Drescription CRCIM Wersion IM CRC CG Wersion CG CR.C Comparison
1 o anfig d
E 0000, 01 /root.config 16#4bf4f25d W3 16#4bf4f25d W3 ok
3 10000, 02 root .config Roak - system bus module 16#d9c9b2F3 W3 16#d9c9b2F3 W3 ok
j Jo0o0,03/rook.config CPU ookt 16431b9c023 W3 16#31b9c023 W3 ok
_5 10000, 04/ root..config P rook 16#alb33Fza W3 16#alb33fza W3 ok
_6 10000, 05/rack .config Root - communication module 16#2ccc4daf V3 16#2ccc4daf V3 ok
_? 0000, 06{root.config Roak - IfQ 16#233611b2 W3 16#233611b2 W3 ok
s off -0 16 2 e |
E J0000.07 fiat. config Power supply and temperature monito...  16#209cShaf 16#209c5bal W3 ok
l 10000, 08/rack .config Root - Ifo 16#a2af 77fc V3 16#a2af 77fc V3 ok
j 1000009 rack .config Root - Ifo 16#8b3e5d2f V3 16#8b3e5d2f V3 ok
13 /0000, 100t .config Root - I{G 16457 1bbESe v3 16#571bbESC v3 ok
| 14 = config Em
| 15 JIsys/bap.config Systel noi 16#3c27a6ed
15 Isysfcpe.config System protocols basis 16#ced2a001
17 Isysfcpensip. config Standard protocal 16#674baa2d V3 16#674baazd V3 ok
j fsysfcpesip, config Safety prokocol 164#59eaad6g W2 16#509eaad68 W2 ok
j Isysfcpu.config System Data 164#b31 7eESF W3 16#b31 FeEsF W3 ok
E \_> sysfindcpu, config System IO 16#23330859 W3 16#23330859 W3 ok
3 & [syslke.config (M data lavaut- and transmission 16#770baczh vz 16#770baczh W2 ok
22 = [sys/ls.config Lagic solver configuration 16#11ce8f57 V3 16#11ce8f57 V3 ok
23 Isysfls/01_Program_PES_i0.config  Program parameters 164269037 v3 16#269cce3? V3 ok
24 = feysflsf01_Program_PES_10.ldb Program binary file 164#2698d5d5 Wz 16#2695d5d5 W2 ok
25 2 01_Program_PES_10 Program 16#751e0071 Wz 16#751e0071 W2 ok
26 ¥ 1oz R Function Block Type 16#665F 1bGc i 16#665F 1bSc W2 ok
27 4 Average Function Black Type 1648304029 V2 1648304029 V2 ok
28 4 BLINK Function Block Type 16#759416F5 vz 16#759416F5 vz ok
NOTE: In exceptional cases, changes to a function group may have no func-
tional effect, see Renaming Variables.
No further check is necessary in this case, since the code version did not
change.
HI 801286 V1.06 Seite 12 von 49



Chapter 4

Indication of added, deleted and changed function groups

The following picture shows added and deleted function blocks (highlighted in yellow) as well as modified
function blocks (highlighted in red).

E
34
ES

36
I
EE
EE

' Modul_Diag-PES10

MEY% FE

Step Sequence_PES_10

& System-Manitoring_PES10

Function Block Type
Function Black Type
Function Black Type
Function Block Type

Application force data

Application retain data

Zonfiguration Connections

16#41df4215
16400000000
16#1d230215
16#ezfbcddd
16#5cA0eF9c
16#tefalccse
16#bfEd0bcs

WE

Wz

164#41df4215 ok
1a#1e7cedfa -
16400000000 -
164 e2fac48d ak.

16#f07e8dfb  |W4

WE
W2
WZ
vz |
Wz
v |
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SlLworX Version Comparison

4.2. Content and Relevance of the Most Important Files
4.2.1 Hardware, Modules

For each module, afile exists that groups all configuration files associated with it. Changing a module con-
figuration (e.g., IP settings, scaling values, line monitoring, channel activation, etc.), modifies the file con-

tent.

Evaluation details are specified in Chapter iodio.config.

The information is displayed as follows:

Column Description
Name Module position in the Rack.Slot format, followed by the configuration file name.
Description | Short description of the configuration file.
CRCIM Checksum of the imported configuration file.
. Minimum operating system version required for the module (imported), see Chapter Operating
Version IM . . .
System Version Required for an Object.
CRC CG [ Checksum of the configuration file created by the code generator.
Version . . . L.
cG Like Version IM, but for the configuration file created by the code generator.
Example
+ f0000,03) rook, config ZPU root 16#31b3c0z3 W3
= 0000, 04 rook, config ZPU root 16#&alb33fze W3
10000, 04/ethsw, config Ethernet swikch 16#b28230c5 W3
10000,04/hh, config Configuration of HIMA-HIMA communication  16#4465d3al W2
[0000,04/fiot. config Power supply and kemperature monitoring 16#8209c5haf W3
[0000,04/net, config Metwork Setting 16#ae3fobez WE
[0000, 05/ root, config Fook - communication module 16#Zcccddaf W3

+

sl zl sl sl 2lslel 6l ol «l
| e oo —| =l w|l ol - & ;e e
+

10000, 06/ raok, canfig

[0000,07 frook, config Rk - Ifi it S E

Roat - [jO Y3

[0000,07 fiot. config Power supply and kemperature monitoring W3
+ f0000,08) rook, config Fook - I/ 16&azaf77fc W3
Line | Configuration file Description

Main file of the CPU module in rack 0, slot 4. This configuration file is ref-

5 /0000.04/root.config | erenced to subordinated configuration files and always changes if one of the

subordinated file is modified.

6 /0000.04/ethsw.config | Properties of the Ethernet switches on CPU modules

7 /0000.04/hh.config: safeethernet communication properties for CPU modules.

8 /0000.04/iot.config

Power supply (single or redundant) and temperature monitoring of the CPU
module.

9 /0000.04/net.config Network settings of the CPU module.
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Chapter 4

Line | Configuration file Description

10 /0000.05/root.config Main file of the communication module in rack 0, slot 5. See also Line 5.

11 /0000.06/root.config Main file of the I/0O module in rack 0, slot 6. See also Line 5.
Main file of the /O module in rack 0, slot 7. See also Line 5.

12 | /0000.07/root.config Red: The version comparator detected a difference between the imported and
the generated configuration files.
Configuration file for the /0O module

13 | /0000.07/io4io.config | Red: The version comparator detected a difference between the imported and
the generated configuration files.

14| 10000.07/iot.config Power supply (single or redundant) and temperature monitoring of the 1/0 mod-

ule.

HI1 801286 V1.06
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4.2.2 CPU Configuration and System Data

Central and higher-level data of the CPU module are grouped in the sys/root.config configuration file.

Example

E Isys/bap.config System module 16# afed
ﬂ Isysicpe,config System protocols basis 16#cedzainl WZ
s isyslcpensip. config Standard protocol 16#674baazd W3
) iswslcpesip.config Safety protocal 16#5%23ad63 Yz
i iswslcpu, config System Data 16#b31 7caef W3
] W Jsysfintcpu.config Syskem IO 16#23330559 W3
E _LL" Isysjke, config COM daka layout- and ktransmission 16#770baczb WZ
0 iswsfIm, config License 1645391742 Yz
Line | Configuration file | Description
Main file for the CPU module. This configuration file is referenced to sub-
18 | /sys/root.config ordinated configuration files and always changes if one of the subordinated file
is modified.
The module configuration describes all module data such as the assignment of
19 | /svs/bap. confi modules to slots.
ys/bgp- 9 This file almost always changes if the module data is modified (— Hardware,
Modules).
20 | /sys/cpc.config Number of protocols, communication time slice ASYNC, SYNC.
/sys/cpcnsip.config | General rules for the protocols used to transfer data from the COM module to
21 . L
the CPU module, e.g., behavior if the connection is lost.
22 | /sys/cpcsip.config | safeethernet parameters, connection properties.
23 | /sys/cpu.config Resource settings such as allowed actions, safety time or watchdog time.
24 | IsyslioAcpu.config Redundancy details of the I/O modules, scaling of analog values and counter
inputs.
25 | ke.confi Configuration file for assigning (using) global variables to hardware, protocols,
’ 9 POUs, etc. (ke indicates the communication endpoint, i.e., global variable).
26 | Im.config Configuration file for license management.

HI1 801286 V1.06
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4.2.3 COM Configuration and Protocols

The COM module data (e.g., protocols, interfaces, etc.) are saved in individual configuration files sub-
ordinated to root.config, the main configuration file for the COM module.

Example
& =l 10000, 05 rook, config Rook - communication module 16# Zoccddof W3
7 10000, 05 cpensip, config Standard protocol 16#feaaa3ad W3
8 J0000, 05 ethsw, config Ethernet switch 16#016c5e67 W3
g J0000.05/fiok. config Power supply and temper ature monitoring 16#209c5har W3
10 10000, 05/ ke . canfig COM data layout- and transmission 16#7dbE41fd Yz
11 0000.05/modbus.config Modbus Slave 16#9b58F aff Y3
12 }0000.05/net. config Mebwark Setting 16#535b9Fcq Yz
Line | Configuration file Description
Main file for the COM module. This configuration file is referenced to sub-
6 /0000.05/root.config ordinated configuration files and always changes if one of the subordinated
file is modified.
7 /0000.05/cpensio. confi General rules for the protocols used to transfer data from the COM module
' pensip. 9 to the CPU module, e.g., behavior if the connection is lost.
8 /0000.05/ethsw.config Properties of the Ethernet switches on COM modules
9 /0000.05/iot.config Power supply (single or redundant) and temperature monitoring of the COM
module.
10 | /0000.05/ke.config Qopflguratlon file for rgadmg and wrl.tlng. global varlablfas in protocols (ke
indicates the communication endpoint, i.e., global variable).
11 /0000.05/modbus.config: | Configuration file for the Modbus protocol properties
12 | /0000.05/net.config Configuration file for the network settings of this COM module.

HI1 801286 V1.06
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4.2.4 Logic Data

SlLworX Version Comparison

The checksums of the displayed function blocks (POUs) are so-called source code CRCs. Changes to the
executable code of a function block always result in a changed binary file (.Idb) for the program in which the
function block is used.

Not all function block changes affect the executable code, e.g., renaming a local variable. The code com-

parison identifies a change in the source code, i.e., the line becomes red, but the binary file (loadable) does

not change. In this case, no code-relevant changes are to be expected, i.e., no additional check is nec-

essary.
Example
21 = _L'f Iswsls. config Logic solver configuration 16#11cesfs7 ]
22 Iswsflsf01_Program_PES_10.config  Program parameters 16#269cce3? ]
23 =l [sys/lsf01_Program_PES_10.db Frogram binary file 164#2695d5d5 Yz
24 “ 01 Program_PES_L0 Program 16475120071 Yz
25 W loo2 R Function Black Type 16#665F 1bEc e
26 & Average Function Block Type 164330d0f29 Yz
27 ¢ BLINK Function Elock Type 16£755416F5 Yz
28 BUFFER Array 16#F0d16020 Yz
29 ' Diag_AI3Z_01 Function Elock Type 16#26961d35 Yz
30 Global variables Global Yariables 164 CEFREZAS Wz
31 W LIMH R Function Black Type 16#939chdob Yz
32 W LIML_R Function Elock Type 16#8a20701d Yz
33 “ Modul_Diag-PES10 Function Elock Type 16#41df4215 Yz
34 W Step Sequence PES 10 Function Block Type 16#1d230215 Yz
33 ' System-Monitoring_ PES10  Function Black Type 16#e2fAc4ad Yz
36 Iswsflsf01_Program_PES_10_forc... Application force daka 16#5c80efac Wz
37 Iswsflsf01_Program_PES_10_reta... Application retain daka 16#efalocse Wz
34 Isysipgs.config Configuration Connections 16#bfadobc3 Wz

Configuration file,

Line object data Description
Main logic file (logic solver). This configuration file is referenced to sub-
27 | Isysl/ls.config ordinated configuration files and always changes if one of the subordinated

file is modified, e.g., multitasking properties.

28 | /sysl/Is/Programm.config | Program properties, multitasking settings, allowed actions, etc.

29 | 1sys/is/Programm.idb The binary file (Iogdable) is the executable code of the entire logic and
always changes if changes are performed to the logic.

30 | 01_ProgrammO1 CRC of the program as POU.

31 - CRC of the function block as POU.

36 BUFFER CRC of auser-defined data type.
Properties for how global variables are used in function blocks, e.g., data

38 | Global Variables type, sequence (sorting order), etc.

Should a change performed to one of this property affect the executable

HI1 801286 V1.06
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Chapter 4

Line

Configuration file,
object data

Description

code, the binary file (.Idb) also changes. In this case, further information is
displayed in the detail view of the concerned function block.

If applicable, changes to the ke.configfile are also displayed. Further details
can also be found in the ke.config file.

Additional information for supporting forcing in the logic.

45 | /sysl/ls/force.config It also possibly changes if the use of a global variable is modified in the
logic. For further details, refer to the detail view of ke.config.
Retain information about the global variables used in the logic.

46 | /sysl/lIs/retain.config It also possibly changes if the use of a global variable is modified in the

logic. For further details, refer to the detail view of ke.config.

HI1 801286 V1.06

Seite 19 von 49




SlLworX Version Comparison

4.2.5 PGS Data (Config. Connections), User Management

The module protocol data, the RIO connections and the user management are saved in the pgs. config con-
figuration file.

Example
34 ' Step Sequence PES_10 Function Block Type 16414230215 Yz
35 ¢ System-Monitoring_PES10 Function Elock Type 16#ezfEcdad Yz
36 Jewsflsi01_Program_PES_10_Force,config Application Force daka 16#5c80efc W2
37 Iswsflsf01_Program_PES_10_retain.config  Application retain data 16#efalccSe W2
35 swsipgs. config Configuration Connections 16&bFEd0bcS Wz

Configuration

file Description

Line

Configuration connection data, e.g., Max. Duration of Configuration Connections,

“1 sys/pgs.config PES User Management.
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Chapter 4

4.2.6 Operating System Version Required for an Object

The checksum as well as the operating system version are displayed for each configuration file. The oper-
ating system version required for a module depends on the used functions. For instance, Max. Duration of
Configuration Connections (PGS time) can only be modified with operating system V4 and beyond (see the
example below).

The CRC and the required operating system version are already displayed in the logbook upon completion of
the code generation.

In the /root.config line, i.e., the main configuration file, the version comparison also displays the required oper-
ating system version.

A configuration can only be loaded into a controller if all modules in use are equipped with at least the oper-
ating system version determined by the code generator. Modules with unsuitable operating system versions
reject the configuration as invalid.

For all files that cannot be allocated to an individual module according to the SRS format (System Rack
Slot), the configuration is rejected by the CPU. In such a case, the CPU must be equipped with the required
operating system version.

To display the subordinated objects, click the (+) sign to the right of the line number in the hierarchical list of
the configuration files.

-i:/ Mame . Description CRCIM ‘ersion IM CRICCE Wersion G i
_1 = [root, config ConFiguration rook 16#416b37d6 16#6 all 4
_2 J0000.01 frook.config Roat - system bus madule 16#4bF4F25d W3 16#4bf4f25d V3 ak.
_3 J0000.02{rook. config Roat - system bus module 16#d3cabzf3 W3 16#d9c9b2f3 V3 ak.
_4 J0000.03/rook, config CPU rook 16#31b9c023 W3 164319023 V3 ok
_5 J0000.04/rook, config CPU rook 16#alb33f29 W3 16#alb33F20 W3 ok
_E' J0000.05/rook. config Root - communication module 1642cccddar W3 16#2cccddof W3 ak.
7 J0000.06/rook. config Roak - [} 16#233611b2 W3 16#233611b2 V3 ak.

e Rook - IfO G _ 2 -
j 10000,08/rook. config Root - [f W3 16#azaf77fc W3 ok
ﬂ J0000.09/rook, config Rook - [[O 164#8b3e5d2F W3 16#8b3esd2f W3 ok
i /0000, 10/rook. config Roat - [[O 16#57 1bbaSc W3 16#57 1hbaSc V3 ak.

iz @ vi | '
j {bap, config System module 16 Ged _ 7
ﬁ Isysicpe, config System protocals basis 16#cedza00l W2 16#cedzal0l Wz ok

15 Isysicpensip. config Standard protacol 16#674baazd W3 16#674haazd V3 ak.
ﬁ Isysicpesip,config Safety protocal 16#5%aadad W2 16#59%eaad6d Wz ak.
j Iswsfcpu.config System Data 16#b917ca5f W3 16#b917ce5F W3 ok
E 2 Isysfiodcpu,config System IO 16423330359 W3 16423330859 W3 ok
j i Isysfke.config COM data layout- and transmission 1647 70baczb W2 16#770baczb Wz ok
E Isysflm.config License 16#839h1742 W2 16483901742 Wz ak.

21 2 Isys/ls.config Logic solver configuration 164#11cesf57 W3 164#11cesf57 V3 ak.

22 isys/pgs.config Configuration Connections 164bFEd0bes 16#f07e8dfb -
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5 Detailed Evaluation
5.1. Hardware Changes

5.1.1 iodio.config

The io4io.config configuration file for an I/O module changes if changes are performed to the configuration
data of the I/O module . This includes:

¢ Changes to the Module tab, e.g., noise blanking.
e Changes to the I/O Submodule, e.g., a supply's activation.

¢ Changes to fixed values, such as OC Limit or scaling values.

Note that assigning a module system variable to a global variable does not result in changed configuration
data.

Because the Channel Used parameter is implicitly configured, changing, adding and deleting a global var-
iable causes changes in the configuration files of the following modules:

e X-DI3202

e X-DI3205

e X-Al 3201

e X-Al 3202

e X-Cl2401

Example
B + 0000, 05/root, config Rook - communication module lagzoccddaf w3 1a#2oooddar W3 ok
7 40000, 06/root, config Rook - IO la#z33611b2  v3 1a#233611b2 V3 ok
i = Fook - IIIII:I
3 ¥ /0000.07]ioio. config 16#dfaldfo4
10 J0000, 07 fiak, config Power supply and temperature monitoring | 16#209c5h3F Y3 164#209c5har V3 ok,
11 + (0000, 08 root. config Root - IjO 16#azaf77fc V3 16#a2af77fc W3 ok

Double-click the io4io.config configuration file line to open the detail view.

1:; Slot -~ Channel Setting Yersion IM Wersion C&
1 10.0.7 1 S Lirnik S0000 75000 Changed
2 10.0.7 7 Channel Used Mo Yes Zhanged

The detailed list specifies the following information;

Column Description

Slot I/0 module slot in the System.Rack.Slot format.
Channel I/0 module channel concerned.
Setting Relevance of the parameter or function.

Version IM | Value in the imported configuration file version.

Version CG | Value in the configuration file version created by the code generator.

Version DL | Value in the loaded configuration file version.
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5.1.2 io4cpu.config

Some changes affect the io4io.config configuration file as well as the io4cpu. config configuration file. For
instance, changes to the scaling values of input modules.

Because the CPU module supports the I/0 modules in the scaling calculation, changes to the scaling values
affect both the io4io.config and io4cpu.config configuration files (see the following picture).

Example

13
14

15

| 17
| 18
19
E
| 21
| 22
| 23

5 =

Jsysicpe.config System protocols basis 16#cedzalnl
[swsfcpensip. config Standard protaocal 16#674baazd W3 16#674baazd W3

Roak - I||'|:::|

Power supply and temperature monita. ..
16#3
Safety praotocal 16#5%aad6a W2 16#5%aad6d W2
Systen Daka 16#b917caSF 16#b917cA5F

(] 16# 59
Data lavout and transmission 16#29a31460 W2 16#29a31460 W2

Double-click the io4cpu.config configuration file line to open the detail view.

In the following picture, the modules in slot 9 and slot 10 are redundantly connected such that the change
affects both modules.

Lﬁ Wersion Comparisan: IM <- CG PES_10[10] [svsfindcpu,config

]."/ Slot = | Channel Setting Wersion IM Yersion C&
_1 10.0.9 1 4 100.0 110,00000000000364  Changed
_2 10.0.9 1 20 ma 100000.0 100000, 00000000001 Changed
_3 n.010 1 4 100.0 110,00000000000364  Changed
_"f n.010 1 20 ma 100000.0 100000, 00000000001 Changed
NOTE: As aresult of the internal structure with mantissa and exponent, REAL

numbers might be represented with decimal places (see Version CG col-
umn).

The decimal places can be ignored!

Even if only one parameter has changed, usually both the 4 mA and the
20 mA base points are affected by the underlying mathematical function.
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The following picture shows an X-DI 32 01 module in a redundancy group. Since the redundancy evaluation
is performed in the CPU module, this action also affects the io4cpu.configfile.

.ﬁ Yersion Comparison; IM <- CG PES_L0O [10] /svsliodcpu, config

l

-?/ Slak & Channel Setking Yersion IM Wersion Ci
1 10.0.6/2.6 Redundancy Group added
= 10.2.6 Maodule »-DIZz0l Added
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5.1.3 cpnsip, ethsw, iot

cpnsip.config

All settings for transferring non-safe protocol data between CPU und COM module are saved in the
cpnsip.configconfiguration file.

& =l 10000, 05 rook, config Rook - communication module 16# Zoccddof W3
7 10000, 05 cpensip, config Standard protocol 16#feaaa3ad W3
8 J0000, 05 ethsw, config Ethernet switch 16#016c5e67 W3
g J0000.05/fiok. config Power supply and temper ature monitoring 16#209c5har W3
10 10000, 05/ ke . canfig COM data layout- and transmission 16#7dbE41fd Yz
11 0000.05/modbus.config Modbus Slave 16#9b58F aff Y3
12 }0000.05/net. config Mebwark Setting 16#535b9Fcq Yz
ethsw.config

The settings associated with the Ethernet switches and configured in the Ethernet Switch, VLAN, LLDP
and Mirroring tabs are saved in the ethsw.config configuration file.

Module Routings Ethernet switch YLAMN LLOF Mirraring
-'.?/ Mame Speed [MEit)s] Flow Control | Autoneg also with Fixed values Lirnik
1 Port-Konfiguration_1 Autoneg Autoneg
2 Port-Konfiguration_Z2 Autoneg Autoneg
3 Port-Konfiguration_3 Autoneg Autoneg
4 Port-Konfiguration_4 Autoneg Autoneg
< >
iot.config

The settings associated with the redundant power supply and temperature monitoring are saved in the jot.co-
nfigconfiguration file. Since these settings apply to the entire rack, the changes also affect the io.config con-
figuration files of all modules contained in that rack.

Fraick.

Base plate (10 slots, wall mounting)

Type [%-BASE PLATE 10 |
Name | %-BASE PLATE 10_1 |
Rack ID lo |
Power Supply over Rl 142 w

Temperature Monitoring | WYarning at kemperature thresholds 1 and 2 | s

All changes to the communication settings of system bus, communication or processor modules (module's
detail view in the Hardware Editor) result in a changed module configuration.
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5.1.4 ke, modbus, net

ke.config

The ke.config configuration file changes if the assignment of global variables (new source, new destination)
is modified for one of the protocols used on the module. A new variable was added to the Modbus protocol.

Double-click the ke.config configuration file line to open the detail view.

The information is displayed in plain text format. The following picture shows the DI_Channel_01 global var-
iable, which has the source in the X-D/ 32 01_1 hardware and is connected to a communication variable in
Standard protocol 'Modbus Slave 1'.

f/ Global Yariable ‘ariable Source Destination Type of Change
1 DI_Channel_01  REGISTER/Register-Out-00-Bit-06  ¥-DI 32 01_1.(10.0.6) Standard protocol Modbus...  Variable 'REGISTER JRegister-Out-00-Bit-06" is now connected to : 'DI_Channel_01'
modbus.config

The settings for the Modbus protocols are saved in the modbus. config configuration file. The file changes if
the protocol properties are modified, e.g., the monitoring time in case of the Modbus master.

Systern variables

Madule 10.0.5 {%-COM 0113
Master Monitoring Time [ms) | 1000
Enable TCP
TCP Port |50z
Maximurm number of TCP connections |3
Enable LDP [F]
LIDP Part [502
net.config

The general settings for Ethernet communication from the Module and Routings tabs, e.g., the IP address,
are saved in the net.config configuration file.

Module Routings Ethernet switch YLAMN LLCP

Communication module {4 1 R1-45, 2 1 9-pole D-sub, up to 6 different protocols)

Type [z-com o1 |

Mame |%-CoMO1_1 |
Use Max. PP Budget for HH Protocal [
Max. PP Budaet For HH Protocol [%6:] |3|:| |

IP Address [192.168.0 .13 |

Subnet Mask | 255,255, 252.0 |
Standard Interface [
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5.2. Logic Changes
5.2.1 Logic Solver

If changes are performed to the logic, at least one configuration file subordinated to the /sys/Is.config logic
solver configuration file changes. Additionally, changes also affect the Program.ldb program binary file.

NOTE: The source code is displayed for all POUs. The source code is con-
verted to executable code during the code generation. The program
binary file (loadable) will only change if the executable code has changed
(functional change).

Not all changes to the source code result in functional changes. Renam-
ing a VAR input or VAR output results in a changed checksum (CRC) for
the function block and the corresponding line in the version comparison
is highlighted in red, but the program binary file does not change. This
means that no functional change was performed and no further check is
necessary.

vi  |16#21cadaer

fig 0 r configuration 164 ZRE
Jaws[lzf01_Program_PES_10.config Program parameters 16#46117bes

= FEEH Program binary File 163 073
: Program 16#69dadT47
o looZ R Function Block Type 16#665F 1b5C
o Average Function Block Type 16#830d0F29 Wz 16#830d0F29 Wz ok

Double-click the line associated with the changed POU to open the detail view. The following examples
explains some evaluation details.
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5.2.2 Changing Value Fields at the Input of Function Blocks

In the picture below, Changed noted in the POU Changes tab indicates that changes were performed to the
input information of the LIMH_R_1 function block instance.

PO Changes POU Execution Order Local variables Other changes
-i:/ Mame = Type Position IM Position G Execution Order IM Execution Order CG
1 H_FS05_LIMH_F._1 Inskance Page: 0/1, Pos.: 99/13 Page: 0f1, Pos.: 99§13 & & Changed

Double-click the LIMH_R_1 line to open the FBD Editor and to centre the logic to the modified POU.

To identify the change, use the direct comparison of the current logic with the previous version. In the exam-
ple below, the value field changedto 70010 . 0.
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5.2.3 Adding NOT to an Existing Connection Line

The empty columns PositionIM and Execution Order IM in the POU Changes tab indicate that the NOT_2
object does not exist in the imported project version. The new version created by the code generator contains
details on Position CG and Execution Order CG. Additionally, the POU is marked as New.

The input information for the OR object changed.

P Changes POU Execution Order Local Variables Other changes

f/ Mame = Type Position IM Posikion CiG Execution Order I Execution Order CG
1 MNOT_2 Instance Page: -/-, Pos.: -[- Page: 040, Pos.: 4610 - 3 T
2 OR Instance Page: 0/0, Pos,: 57710 Page: 00, Pos.: 57710 5 & Zhanged

Double-click the NOT_2line to open the FBD Editor and to centre the logic to the modified POU.
Additionally, the NOT_2 POU instance was added to the logic.

[ano]  [nor2]  [oR
= P NoT)
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5.2.4 Inverting a Function Output

Changed noted in the POU Changes tab indicates that logic changes were made to one of the inputs of the
OR object.

PCU Changes POU Execution Order Laocal Yariables Other changes
j:;- Mame Tvpe Position IM Position G Execution Order Ik Execution Order TG
1 R Instance Page: 0/0, Pos.: 57110 Page: 040, Pos,: 57110 5 5 hanged

Double-click the OR line to open the FBD Editor and to centre the logic to the modified POU. In the logic, the
signal associated with the first input is inverted.

AND |’

e

L0l

o

HI1 801286 V1.06 Seite 30 von 49



Chapter 5

5.2.5 Deleting the POU from the Logic

The empty columns Position CG and Execution Order CG indicate that the GE_1and TON_15POU
instances do not exist in the new project version created by the code generator. The imported version con-
tains details on Position IM and Execution Order IM. Additionally, the POU instances are marked as Deleted.

POU Changes POl Execution Order Local Variables Other changes

1.7/ Mame Type Position I Position CG Execution Order I Execution Order CG
GE_1 Instance  Page: 0f0, Pos.: 82/22  Page: -/-, Pos.: -J- 5 - Deleted
2 TOM Instance  Page: 0J0, Pos.: 98/22  Page: -/-, Pos.: -J- & - Deleted

Double-click one of the lines to open the FBD Editor. The logic, however, cannot be centered to the deleted
POU instances. This step must be performed manually.

Part of the logic of the imported version:

Discrepancy IZI
...... ET : : .
...... Elapsead time |
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5.2.6 Changing the Network Sequence

Inthe POU Execution Order tab, the details contained in the Execution Order IM and Execution OrderCG
columns indicate that the 2003B POU instance was moved. The position of all the remaining instances did
not change.

POU Changes POU Execution Order Local Variables Other changes

j:/ Sorting Index Mame Type Execution Order IM Execution Order CG
_1 0 System-Monikaring_PES10 Instance u] u]

_2 1 Modul_Diag-PES10 Instance 1 1

_3 2 Zo03B_CH456 Instance Moved from & 2

4 3 AND Instance 2 3

Y 4 AMD_1 Instance 3 4

. 5 AMD_Z Instance 4 5

- 6 OR Instance 5 6

B 7 HOR Instance & 7

_— 3 TOM Instance 7 g

i 9 Z2o03B_CH456 Instance g Moved ko 2
i 10 2o03B CH7E9 Instance 9 9

12 11 Zon3 Instance 10 10

T 12 OR_2 Instance 11 11

O DI Sensor_01 O ] DO_Control_signal_01 Oleceso

[m| DI_Sensor_02

H DLSensor 83 [ SRR CoiiIiiiiniiiiiiiiiiiiiiiiiooii Sl
FRE CLlliiiio il = T 2 POiscrepancy_1 g .

o ouo DI_Sensor_04

DI_Sensor_05
DI_Sensor_08
Discr_time-03

| DO_Control_signal_02 -« - - R P
Poisersparcy 2 J -
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Part of the modified logic (code generator)

2Zo03B_CH456

: =R .
DI_Sensor_04 ] | DO_Contral_signal_02 [ - -
DI_Sensor_05 A n_2 DEcrepancy ] .

DI_Sensor_0&
Discr_time-03

B s

Discrapancy_2

| 1. 2003 voting with boolean elements in program

Dl Sensor_01

: Do _Control_signal_01
: DI_Sensor_02

O DI_Sensor_03
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5.2.7 Changing Local Variables

In the Local Variables tab, the information specified in the Change column indicates the following changes:
o The NEW VAR variable was added.

e Theinitial values of the Discr_Time-01 and Discr_Time-02 variables changed (see the Value IM and
Value CG columns).

e The Var_1variable was deleted.

Double-click a line to open the FBD Editor and to centre the logic to the changed variables (it does not apply
for deleted variables).

POU Changes P Execution Crder Local Yariables Other changes
-f/ Mame = Property Yalue IM | Yalue CG Change
_1 Discr_time-01 Initial Yalue  T#10s T#1Z2s Changed
_2 Discr_time-02 Initial Yalue  T#10s T#1Z2s Changed
_3 Discr_kime-03 Deleted
4 NEW VAR Mew
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5.2.8 Creating New Networks

An existing logic (IM) is extended with the following objects and recompiled (CG):

RN - F=o1 ooz F s [ E R |  Fcos L F s [
- — [l o cocooooo00 o000 LIMH_ R
] Al Process_valug_Too2_03 — ] AN ALY i L e e — ] YC12F13 High F15_0OK_ [ - - -
S O Al_1o02_05_OK B B8 AIN_HOEERRY WL e B M HoBER Coiiiiiiiiiiiiiiiiios
T Al Process_wvalue_foo2 04 b i) AN SO CLLiiiiiiiiiiiiiiiiiio
........ qm_1002_04_OK :l EAlN—No_mﬁz
L S e A N T = — : o o
: s EEEREE - . g : o
00 5 O oev_rm i Sl
s p——fw 3 :
S [ = SUB_VAL il Sl

The empty columns Position IM and Execution Order IM indicate that the 7002_F15and LIMH_15POU
instances do not exist in the imported project version. The new version created by the code generator con-
tains details on Position CG and Execution Order CG. Additionally, the POU instances are marked as New.

PO Changes POL Execution Order Local Variables Cther changes

-f, Name = Type Position IM Pasition G Execution Order IM Execubion Order C5
1 H_FS01_loo2_F15  Instance Page: -/-, Pos,: /- Page: 02, Pos.; 59719 - 28 Mew
2 H_FS05_LIMH_F15  Instance Page: -/-, Pos,: /- Page: 02, Pos.; 39719 - 29 Mew

In the Local Variables tab, the information specified in the Change column indicates that the three local var-
iables are new.

PoU Changes PO Execution Order Local Variables Other changes
-f/ Mame s Properksy: Walue IM Yalue CG Zhange

1 Al looZ 03 0K Mew
2 Al looZ 04 OK Mew
3 Al _Process_value_looZ 03 e
4 Al _Process_value_looZ 04 e
S MEW WAR Mew
&  YC12F13High F15_0K Mew

Double-click one of the lines to open the FBD Editor and to centre the logic to the selected POU.
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5.2.9 Renaming Instances

Renaming an instance is handled as if an instance is deleted and a new instance is added. This means that
the old instance name no longer exists and a new instance name is created.

The 2003B_1POU instance was renamed to TAG 789.

R T R EEEEEE IR EEEEEEEEEEERY, o 700 | SESREEEEFEEEEESEE EEFEFE P TEEEEE
e = -
- O Dl_Sensor_07F ouT [ Do_Control_signal_03 |:| -
e D orepaney [=—————1 isempeer & [
- O DICSensor 05 [Je—————(T N3 -

Discr_time-02

ET

The empty columns Position IM and Position CG in the POU Changes tab and the additional information
Deleted/New indicate:

e The 2003B_1POU instance was deleted.
e Anew TAG 789 POU instance was created.

o The new instance is located at the same position as the deleted instance and the execution order is
identical.

e The OR_Z2instance is marked as Changed since the Discrepancy 3 connector is connected to the
new TAG 789 POU instance.

POLI Changes POl Execution Order Local Variables Other changes

-i:, Marne = Type Position IM Position CG Execution Crdar IM Execution Order CG
_1 20038 CHTFS9 Instance Page: 0/0, Pos.: 47/63 Page: -/-, Paos.: -J- 9 - Deleted
_2 CR_2 Instance Page: 0/0, Pos.: 100/83  Page: 0/0, Pos.: 100/83 11 11 Changed
_3 TAG 789 Instance Page: -/-, Pas.: -j- Page: 0/0, Pos.: 47/63 - El T
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5.2.10 Assigning new Global Variables

The NEW global variable is added to the existing logic (IM) and connected to it as previously described.

o [enEBCHTRA]

Zo03B 1. - - .
N_1 ouT O] DO_Caontrol_signal_03 [0 O MEW [
= SR Y | ey iscrepancy 3 Lo
M_3 e e e e e e e e
i N A S S A A A S

Inthe POU Changes tab, the 2003B_1 POU instance is marked as Changed. Since variables have no
instance name, the instance describing the variable is displayed.

POU Changes POU Execution Order Local Yariables Other changes
-.?, MNarne - Type Pasition 1M Pasition CG Execution Crder IM Execution Order CG
1 Zoo3B CH739  Instance Page: 040, Pos.; 47/63  Page: OJ0, Pos.; 47/63 9 9 Zhanged

In the Local Variables tab, the NEW variable is marked as New.

PoU Changes PoU Execution Order Local Wariables Other changes
-f/ Mame “ Property Yalue IM Yalue C& Zhange
U Mew
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5.2.11 Adding new Variable Assignments

A YC12F13 Low OK variable is added to the existing logic and is assigned the value of the YC12F13 High
OK variable.

Inthe POE Changes tab, the type of change is classified as Assignment. The direction of the assignment is
indicated in the Name column. The empty columns Position IM and Execution Order IM indicate that the
assignment does not exist in the imported project version. The new version created by the code generator
contains details on Position CG and Execution Order CG. Additionally, the assignment is marked as New.

POU Changes POU Execution Crder Local Yariables Other changes
f, Marne 03 Type Position IM Pasition CG Execution Order I Execution Order Ca
1 YiZ12F13 High OK == YC12F13 Low OK Assignment  Page: -f-, Pos.: -/~ Page: 1/0, Pos,; 971 - 12 Mew

Changes in the execution order caused by an assignment are indicated in the POU Execution Order tab.

POU Changes POU Execution Order Local Wariables Other changes

f/ Sorting Index = Mame Type Execution Order I Execution Order CG
9 g 2003B_CH456 Instance g g
10 9 20036 CH7E9 Instance g 9
11 10 2003 TEEaneE O
12 = Instance 11 11
13 12 ¥C12F13 High OK == YC12F13 Low QK Assignirnent - 12
14 1 Tnskance 1z 13
15 14 R_TRIG_1 Inskan 1 14
16 15 Average Instance 14 15
17 16 H_F505_LIMH_R_1 Instance 15 16
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5.2.12 Renaming Variables

Renaming a variable of VAR_INPUT type is handled as if the variable is deleted and a new variable is added.
This means that the previous variable no longer exists and a new variable is created.

The LIM_L input variable was renamed to LIMIT L.

] AIN_NO_ERR

Renaming input variables does not result in a functional change of the logic. The new generated binary file
/sys/Is/01_Program01.1db is identical to the imported version. The checksums of the two versions are iden-
tical.

Renaming the input variable, however, results in a changed checksum for the LIML_R function block type.
This change is displayed in the version comparison.

= & fsysfls.config Logic solver configuration 16#422dd7ed W3 L6#422dd7ed W3 ok

fsysfls/01_Program_PES_10.config Program parameters 16#F385533d W3 16#F385533d Y3 ok

= fsysfls/01_Program_PES_10.Idb Program binary File 16#c0b12505 Wz 16#c0b12505 Yz ok
¥, 01_Program_PES_10 & _

« 1ooZ_R Function Block Type WZ LE#EESF10EC ¥z ok

\_} Zoo3 Function Block Type 16400925672 Wz 16#0C9ZE67Z Yz ok

s_} Zoo3B Function Block Tvpe 16423457209 W2 16423457209 [led ok

¥ Awverage Function Block Type 16402073 1ca Wz L6#020731ca Yz ok

i ELINE Function Block Type 16#759416F5 V2 LERTSO416fS Wz ok

ELUFFER Array 1e#fodie0za V2 Le#fod160z20 Wz ok

¥ Diag_DOZ4_01 Function Block Type 16#deSdz74d Wz L6#deSd274d Yz ok

Global Variables Global Variables 16#dd70b312 Wz Le#dd70b312 Yz ok

4 LIMH_R Function Block Type 16#939cbd0b vz 16#939cbd0b V2 ok

Function Block T
' Modul_Diag-PES10 Function Block Type 16#a9ch8161 vz l6#a9chs161 V2 ok
' Step Sequence_PES_10 Function Block Type le#chS2c522 V2 L6#chS2c522 V2 ok

Double-click the LIML_R line to display further details on the POU.
LIMIT_L, the new name for the LIM_L variable, is displayed in the Local Variables tab.

POU Changes PO Execution Order Local Variables Other changes
-i.’/ Tarme == Property Walue IM Yalue CG Change
1 LIM L Deleted
z LIMIT_L Mew
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The ADD_1and LE_1instances used in the LIML_R function block type are also marked as Changed in the
POU Changes since both instances are connected to the LIMIT_L input variable

POU Changes | PO Execution Crder Local Yariables Other changes

1_:‘1 Mame = Type Position IM Position CG Execution Order I Execution Order CG
1 ADD_1 Instance Page: 0j0, Pas.; 41123 Page: 0j0, Pas.; 41123 0 i] Changed
2 LE_1 Instance Page: 0j0, Pos.; 6435 Page: 0j0, Pos.; 6435 z z Changed
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5.3. Modifying the Assignment of Global Variables
5.3.1 Assigning Global Variables to Another Hardware Input

Modifying the assignment of global variables (new source, new destination, modified initial values) always
affects /sys/ke.config, the configuration file for reading and writing global variables in protocols.

[ke. config
L

w [svsfls, config
[swslpas.config

+
L |

Data layout and transmission
Logic solver configuration
Canfiguration Connections

16#6al15cda
16. 9
16#422dd7ed
16#bfadobe3

_ lEl#Eltltl':'l-tIEEfT"‘

W3
WE

16#422dd7ed

16#bFadobcs

W3
Ve

[swslcpe,config Syskem protocols basis 16#cedza00l W2 16#cedza0nl Yz ok,
[swsfcpensip. config Standard protocal 16#674baazd  ¥3 16#674baazd Y3 ok,
[swslcpesip, config Safety protocol 16#5%eaades Y2 16#5%eaados Yz ok,
[swsfcpu,config System Data 16#b917casF W3 16#b917ca5F Y3 ok,
_2 [swsliodcpu, config Syskem [0 W3 16#6al15cda Y3 ok,

ok
ok

Double-click the sys/ke.config line to display further details on the configuration file.

f/ Global Yariable

Variable Source

Destination

Tvpe of Change

_1 DI_Sensor_01 01 - Channel Value [BOOL] ¥-DI 32 01_1.010.0.8) Yariable '01 - Channel Yalue [BOOL] is no longer connected to 'DI_Sensor_01°

_2 DI_Sensor_01 07 -= Ch, value [BOOL] ¥-DI 32 02_1.(10.0.7) Variable '07 - Ch, value [BOOLY is now cannected ko : 'DI_Sensor_01'

_3 DI_Sensor_01 DI_Sensor_O1 ¥-DI 3202_1.(10.0.7)  01_Pragram_PES_10 Source changed to: "®-DI 32 02_1.(10.0.7)'

_4 DI_Sensor_01 REGISTER/Register-Out-00-Bit-00  ¥-DI 32 02_1.(10.0.7)  Standard prokocol Modbus Slave_1'  Source changed to: '%-DI 32 02_1.(10.0.7)

Line | Description

1 Channel 7 of module X-D/ 32 02_1 in slot 7 was connected to the D/_Sensor_01 global variable.

5 The DI_Sensor_01 global variable used in the 01_Program_PES 10 program has the new source X-
DI13202 1.

3 Channel 1 of the X-D/ 32 01_1 module in slot 6 was disconnected from the DI_Sensor 01 global var-
iable.

4 The source of the DI_Sensor_01 global variable transferred via the Modbus-Slave 1 standard pro-
tocol changed.

The version comparison takes all the effects of the change into account. The users must decide which

changes they want to check. Even if the logic did not change, but another physical source was used, the pro-
gram can behave differently.
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5.3.2 Adding new Modules

If a module is added to a system, the configuration file specific to the new module is highlighted in yellow in

the version comparison.

Line 12 of the following picture show that a new module was added to rack 2 in slot 5. This also affects the
/sys/bgp.config module management file. The module configuration is saved in the /sys/io4cpu.config and

/sys/ke.config files.

The module must be equipped with operating system version 3 since the rack was configured for temperature

monitoring (line 14).

i 10000, 10)root, config Roat - IfO 16#571hbaSe W3 16#5716bASC W3 ok
E I=I f0002.0%/root. config Faook - Ti 16#00000000 la#7afzaada W3 =
13 W j0002.05fio4io.config 1o 1600000000 16#F03c1 0F w2 =
14 10002, 05fiot. config Power supply and temperature monito... 16400000000 1a#z209cshbiaf W3 -
15 i 163 e |va |1 lva |
16 ysibap.canfig e L _=
E Isysicpe, config Syskem protocols basis 1e#cedza00l WZ la#cedzannl WZ ok
E Isws]cpensip.config Standard protocol 16#E674haazd W3 16#674baazd W3 ok
E Isysicpesip config Safety probocal 16#59%aadad WZ 16#5%33d65 WZ ok
E System Data 16#6917casF 1640391 7casF W3 ok
E o o4cpu. config | ayskem 10 _
E ¥ .ronfig Daka layout and transmission 164 i _
E 2 Isws)ls.config Logic solver configuration 16#422dd7ed W3 16#422dd7ed W3 ok

Double-click the /sys/io4cpu.config line to display further details on the added module.

Lﬁ Version Comparison: IM <- <G PES_10[10] [svsfiodcpu.,canfig

[

A
1 10.2.5

Channel Wersion IM Wersion CG

#-DI 3201

Setking

Module Added
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5.3.3 New Initial Value for a Global Variable

The initial value of a global variable can be set or changed in the Global Variable Editor. This information is
saved in the /sys/ke.config configuration file. The change of one or multiple initial values results in a changed
/sys/ke.configfile.

Double-click the /sys/ke.config line to display further details on the global variable. The following picture
shows that the initial value of the Al_Process_value_1002_03 global variable changedto 1010 . 0.

&% Wersion Comparison: IM <- CG PES_10[10] [swsfke. config

[ Close

-i:/ Global Yariable A Variable Source Destination
1 Al _Process_walue_looZ_01 03 -= Process walue [REAL]  IO-REC:09-0.10{10.0.9 ) 0.10) Initial value changed to: '1010.0°
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5.4. Multitasking

SlLworX offers the opportunity to divide the system tasks in multiple programs and therefore to distinguish
between safety-relevant (e.g., ESD functions) and non-safety-relevant logic parts (e.g., data preparation for a
control system).

The version comparison allows one to identify changes performed to the logic. If safety-relevant logic parts
changed, a safety-relevant test (e.g., performed by the TUV) could become necessary.

In the following pictures, the version comparison detected a change in the binary file of sys/Is/Program _
01.1db. A change was performed to the 2003B function block type. This POU must be tested.

The binary file of /sys/Is/Program02, on the other hand, did not change.

= Pl i ] i 16#5d7954dd
16#593603f5
la#c0bl2505
unction Block Type 1e#665f1bgc w2 16#665F1bEc Wz ok
unction Block Type 16#0C925672 16#0c925672
Function Bl pe
Function Block Type 16#020731ca W2 16#020731ca V2 ok

ﬁ BLIME Function Block Type le#759416f5 Y2 16#759416f5 VE ok
BUFFER. Array lagfodienzn Wz 16#F0d160Z0 Ve ok
_\_,} Diag_Dio24_01 Function Block Type le#deSdz74d  WE 16#deSdz74d W2 ok
Global Variables Global Variables le#dd70b312 W2 le#dd70b31z V2 ok
ﬁ LIMH_R Function Block Type 16#939chddb W2 16#939chdib V2 ok
ﬁ LIML_R Function Block Type le#74fl2das w2 16#74F12da3 VE ok
_\_,5 Modul_Diag-PES10 Function Block Type 16#a9chlal W2 16#39chE161 Wz ok
_\_,} Programmii Program 16#17117c27 W2 16#17117c27 VZ ok
_\_,} Skep Sequence_PES_10  Function Block Type 16#cbS2c522  WE 16#chS2C522 WE ok
ﬁ System-Manitoring_PES10  Function Block Type lo#ezfocdad W2 16#e2fEc4ad V2 ok
Isysfls/Programm01_force.confip  Application force data 16#3b01122a W2 1e#3b01122a w2 ok
Tevsfls/P i i Application retain data 1e#af3s02b3 w2 16#af3502h3 Wz ok

SwellsProgrammiz, config arameters 1e#esf45did  v3 16855 45drd W3 ok
* feysfls/Programm0z.db Program binary file lafcelledzd ME 16#celle?zd WE ok
IsysflsfProgramm02_force.configp  Applicatieh Force data 16#Fd339F20 W2 16#Fd339F20 V2 ok
j plication retain data le#afa%efec W2 16#afaSefec V2 ok

ammdZ_retain.c

Changes to the global variable assignment (new source, new destination) require particular attention since
they not necessarily result in a changed syntax and do not therefore always modify the program binary file.
However, these changes may have safety relevance! Changes to global variables always affect the ke.co-
nfig configuration file.

If global variables of multiple programs are read and changes are performed to the ke.config configuration file,
the programs must be checked individually.

The cross-reference list displayed in the Global Variable Editor can be used, e.g., to determine if a variable
that has had its hardware assignment changed was written to by a safety-relevant or a non-safety-relevant
program. If the variable is used by a safety-relevant program, the change is also safety-relevant!
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The safety relevance of changes to other central configuration files (e.g., module configuration files, system
settings, etc.) must be checked on an individual basis. Because the changes to these central configuration
files have no direct reference to the programs, the distinction made between safe and non-safe programsis
not relevant in this context.
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5.5. Memory Overview for Code and Data

A HIMax system has a total of 10 MB memory available for program code and data. The memory is par-
titioned if multiple programs are executed on a single controller.

The memory overview can be accessed from within the version comparison.

Double-click the /sys/Is.config line to open the memory overview.

config

Iswsllz/Programmil, config

Logic solver configuration

Pragram parameters

G479 b
16#5936C3F5

= FEEL

W looz R

IProgrammol. Idb

Program binary File

Function Block Tvpe

16#cob12505

1e#665f1bEc V2 16#665F1bSc

W2

The overview shows the memory usage altogether and individually for each program. The percentages refer

to the total memory of 10 MB.

L@ Wersion Comparison: IM <- DL PES_10[10] fsvs/ls.config
[ Close
-?/ Info = Info on last download Info on import configuration max,

_1 = |5um

oz Cade Size 115464(1%) 115464(1%) 10461664 -

3 Data Size 16754{0%:) 16754(0%:) 10461664 -

4 Retain Data Size B(0%) Bi0%:) 32765 -

5 = Programmii = = =

& Code Size 114592(1%) 114592(1%) 10461664 ok

w—; Data Size 12552(0%) 1Z552(0%: ) 10451664 ak

_ 8 ID 1 1 -

_9 Retain Daka Size 0% 0% 32768 ak.

ﬂ [=I Programmiz - - -

i Code Size BT2(0%:) BTZ(0%) 10451664 ok

12 Data Size 4232(0%:) 4232(0%s) 10451664 ok

| I 2 2 -

j Retain Data Size {00 o(0%%) 327RS ok,
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6 Printing out the Version Comparison

The version comparison evaluation is printed out in the documentation editor. Click the Documentation but-

ton from the Action Bar to open the documentation editor.

Before the documentation editor appears, one can define if grid (the background grid), the instance name and
the network number should be displayed on the screen. The printed document will contain all the details dis-

played on the screen.

Show Grid

Shiow Instance Mame

[]|show Metwork Murnber |

Btreating Documentaktion F

2|

[

|| cancel

=

The required pages are marked in the project element list, e.g., CRC Comparison and /sys/Is.confg of the ver-
sion comparison performed last. All version comparison results are displayed with the specification of coor-

dinates (grid), concerned instance and execution order.

[JProject skruckure
S Canfiguration

¥ [ Global Varisbles
= [ PES_to[1o]
Properties

CRC Comparison
Iswsfke config
Isysls.config
Zo03E: POU Cha...

T
+
+ [} Hardware
+ I Programmiol
+ I Programmoz
+ [v] 2 Protocals
¥ [ & safeethernet
# [l pes_z0[20]
L]

+ i safeethernet

+# OF 0z_standard_Lib...

Version Overview. ..

Il 03_Library_P..
) Global variabl...

&
7-157
7-53
o4
E5-132
55

=13

57 -58
MNone

o9

1]

6l - 82
§3-89
an- 109
110-122
123-124
125-127
125-132
133-156
157

fsysfroct.oonfig

fsys/bgp.oonfig

fsysfcpe.config

favefepareip.oonfig

fsys/cposipeantig

feys/cpucontig

fsysfcdcpucentig

Average

BLIMNC

Additional information can be displayed for 2003B,, the function block type that was identified as changed by

the version comparator.

Q Prograrmrm0l

110- 122

= [0 PES_L0[10] 55 - 132

Properties 55
Wersion Overview IM - CG 56 Mame Type
CRC Comparison 57 - 58 OFR. [retarnce
{sysfke.canfig Mane WOPR. Iretarce
Isvsils, corfig 59
20038 POL Changes 0]

¥ [0 03_Library_PES_10  61-82

£ __) Elobal Yarisbles 53-89

+ 1 Hardware a0 - 109

-
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To provide a documented proof of the changes, HIMA recommends to print out the current versions of all
objects mentioned in the version comparison, such as function blocks or hardware, and to note significant
revision and change details on the cover sheet.

Additionally, ensure that the print-out is provided with the current date.

Example

The cover sheet details include the sum CRC, which was specified manually.

Data layolt and trarsmissicn 16#96254&43 \u’2 16#96254&143 V2 ck
er corfigLration 1647 B4 3
I—
Program binary file 164#cb12505 154 F865F 120F
Function Block Type Iegte65f i V2 I#ees ke V2 d<
Function Blodk Type 16H#E925672 Y2 H0925672 V2 ck
Function Blodk Type 16H#020731ca W2 G#00731ca W2 ck
Function Block Tupe 164t 7S Y2 TIHIETS V2 &k
Array 16015020 Y2 I6#OdIE020 V2 ck
Function Block Type Iegtcb5de™d Y2 s e e V2 &k
Qebal Variables 16#ddAh312 W2 B#dHAH312 W2 ck
Function Block Tupe I6#%Bxbdhb Y2 B kA V2 &k
Function Block Type 164 M 22453 Y2 68 M 1433 V2 k.
CRC Comparison
SiLworX | COMP 4 E_2itcrfigration/FES_10[10] —
I ersion: 464.0 K CRC FESID: 937707C )
‘Pﬂg@-__ﬂ_ﬂ.f__-"‘ﬁﬁ
This CRC is then also indicated on the print-out of the modified function block.
] Discrepancy =
DT [ O ET =
Delaytime for Discrepancy Elapsed time |
Lodc
MOOMP_4 E_2fCerfiouration/02_Stardard Litrary/200B | — —
0 CRC FESID: 937207 )
Pae—2d_of 0]

HI1 801286 V1.06 Seite 48 von 49



HI 801 286

£ 2011 HIMA Paul Hildebrandt GmbH + Co KG

HikA Paul Hildebrandt GmbH + Co KG

P.O. Box 1261 1 BBTTT Brihl | Garmany
Phone +48 6202 709-0 1| Fax +48 6202 T08-107

www.hima.com

SAFETY
NONSTOP

For a detailed list of all our subsidiaries and representatives,
please visit our website:




	1   Principle
	2   Preparations
	2.1.   Programming Recommendations
	2.2.   Preparing the Version Comparison
	To export the resource configuration

	3   Selecting Configurations for Comparison
	To import the resource configuration

	4   Information Displayed in the Version Comparison
	4.1.   CRC Comparison
	Indication of added, deleted and changed function groups

	4.2.   Content and Relevance of the Most Important Files
	4.2.1   Hardware, Modules
	Example

	4.2.2   CPU Configuration and System Data
	Example

	4.2.3   COM Configuration and Protocols
	Example

	4.2.4   Logic Data
	Example

	4.2.5   PGS Data (Config. Connections), User Management
	Example

	4.2.6   Operating System Version Required for an Object
	5   Detailed Evaluation
	5.1.   Hardware Changes
	5.1.1   io4io.config
	Example

	5.1.2   io4cpu.config
	Example

	5.1.3   cpnsip, ethsw, iot
	cpnsip.config
	ethsw.config
	iot.config

	5.1.4   ke, modbus, net
	ke.config
	modbus.config
	net.config

	5.2.   Logic Changes
	5.2.1   Logic Solver
	5.2.2   Changing Value Fields at the Input of Function Blocks
	5.2.3   Adding NOT to an Existing Connection Line
	5.2.4   Inverting a Function Output
	5.2.5   Deleting the POU from the Logic
	5.2.6   Changing the Network Sequence
	Part of the logic of the imported version:
	Part of the modified logic (code generator)

	5.2.7   Changing Local Variables
	5.2.8   Creating New Networks
	5.2.9   Renaming Instances
	5.2.10   Assigning new Global Variables
	5.2.11   Adding new Variable Assignments
	5.2.12   Renaming Variables
	5.3.   Modifying the Assignment of Global Variables
	5.3.1   Assigning Global Variables to Another Hardware Input
	5.3.2   Adding new Modules
	5.3.3   New Initial Value for a Global Variable
	5.4.   Multitasking
	5.5.   Memory Overview for Code and Data
	6   Printing out the Version Comparison
	Example


