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The information provided in this documentation contains general descriptions and/or technical
characteristics of the performance of the products contained herein. This documentation is not
intended as a substitute for and is not to be used for determining suitability or reliability of these
products for specific user applications. It is the duty of any such user or integrator to perform the
appropriate and complete risk analysis, evaluation and testing of the products with respect to the
relevant specific application or use thereof. Neither Schneider Electric nor any of its affiliates or
subsidiaries shall be responsible or liable for misuse of the information contained herein. If you
have any suggestions for improvements or amendments or have found errors in this publication,
please notify us.

You agree not to reproduce, other than for your own personal, noncommercial use, all or part of
this document on any medium whatsoever without permission of Schneider Electric, given in
writing. You also agree not to establish any hypertext links to this document or its content.
Schneider Electric does not grant any right or license for the personal and noncommercial use of
the document or its content, except for a non-exclusive license to consult it on an "as is" basis, at
your own risk. All other rights are reserved.

All pertinent state, regional, and local safety regulations must be observed when installing and
using this product. For reasons of safety and to help ensure compliance with documented system
data, only the manufacturer should perform repairs to components.

When devices are used for applications with technical safety requirements, the relevant
instructions must be followed.

Failure to use Schneider Electric software or approved software with our hardware products may
result in injury, harm, or improper operating results.

Failure to observe this information can result in injury or equipment damage.
© 2017 Schneider Electric. All Rights Reserved.
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Safety Information @

Important Information

NOTICE
Read these instructions carefully, and look at the equipment to become familiar with the device
before trying to install, operate, service, or maintain it. The following special messages may appear
throughout this documentation or on the equipment to warn of potential hazards or to call attention
to information that clarifies or simplifies a procedure.

The addition of this symbol to a “Danger” or “Warning” safety label indicates that an
electrical hazard exists which will result in personal injury if the instructions are not
followed.

hazards. Obey all safety messages that follow this symbol to avoid possible injury or
death.

A DANGER

DANGER indicates a hazardous situation which, if not avoided, will result in death or serious
injury.

2 This is the safety alert symbol. It is used to alert you to potential personal injury

A WARNING

WARNING indicates a hazardous situation which, if not avoided, could result in death or
serious injury.

A CAUTION

CAUTION indicates a hazardous situation which, if not avoided, could result in minor or
moderate injury.

NOTICE

NOTICE is used to address practices not related to physical injury.
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PLEASE NOTE

Electrical equipment should be installed, operated, serviced, and maintained only by qualified
personnel. No responsibility is assumed by Schneider Electric for any consequences arising out of
the use of this material.

A qualified person is one who has skills and knowledge related to the construction and operation
of electrical equipment and its installation, and has received safety training to recognize and avoid
the hazards involved.

BEFORE YOU BEGIN

Do not use this product on machinery lacking effective point-of-operation guarding. Lack of
effective point-of-operation guarding on a machine can result in serious injury to the operator of
that machine.

A WARNING

UNGUARDED EQUIPMENT

e Do not use this software and related automation equipment on equipment which does not have
point-of-operation protection.
e Do not reach into machinery during operation.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

This automation equipment and related software is used to control a variety of industrial processes.
The type or model of automation equipment suitable for each application will vary depending on

factors such as the control function required, degree of protection required, production methods,
unusual conditions, government regulations, etc. In some applications, more than one processor
may be required, as when backup redundancy is needed.

Only you, the user, machine builder or system integrator can be aware of all the conditions and
factors present during setup, operation, and maintenance of the machine and, therefore, can
determine the automation equipment and the related safeties and interlocks which can be properly
used. When selecting automation and control equipment and related software for a particular
application, you should refer to the applicable local and national standards and regulations. The
National Safety Council's Accident Prevention Manual (nationally recognized in the United States
of America) also provides much useful information.

In some applications, such as packaging machinery, additional operator protection such as point-
of-operation guarding must be provided. This is necessary if the operator's hands and other parts
of the body are free to enter the pinch points or other hazardous areas and serious injury can occur.
Software products alone cannot protect an operator from injury. For this reason the software
cannot be substituted for or take the place of point-of-operation protection.

Ensure that appropriate safeties and mechanical/electrical interlocks related to point-of-operation
protection have been installed and are operational before placing the equipment into service. All
interlocks and safeties related to point-of-operation protection must be coordinated with the related
automation equipment and software programming.
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NOTE: Coordination of safeties and mechanical/electrical interlocks for point-of-operation
protection is outside the scope of the Function Block Library, System User Guide, or other
implementation referenced in this documentation.

START-UP AND TEST

Before using electrical control and automation equipment for regular operation after installation,
the system should be given a start-up test by qualified personnel to verify correct operation of the
equipment. It is important that arrangements for such a check be made and that enough time is
allowed to perform complete and satisfactory testing.

A WARNING

EQUIPMENT OPERATION HAZARD

e Verify that all installation and set up procedures have been completed.

e Before operational tests are performed, remove all blocks or other temporary holding means
used for shipment from all component devices.

e Remove tools, meters, and debris from equipment.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

Follow all start-up tests recommended in the equipment documentation. Store all equipment
documentation for future references.

Software testing must be done in both simulated and real environments.

Verify that the completed system is free from all short circuits and temporary grounds that are not
installed according to local regulations (according to the National Electrical Code in the U.S.A, for
instance). If high-potential voltage testing is necessary, follow recommendations in equipment
documentation to prevent accidental equipment damage.

Before energizing equipment:

Remove tools, meters, and debris from equipment.

Close the equipment enclosure door.

Remove all temporary grounds from incoming power lines.
Perform all start-up tests recommended by the manufacturer.
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OPERATION AND ADJUSTMENTS

The following precautions are from the NEMA Standards Publication ICS 7.1-1995 (English

version prevails):

e Regardless of the care exercised in the design and manufacture of equipment or in the selection
and ratings of components, there are hazards that can be encountered if such equipment is
improperly operated.

e |tis sometimes possible to misadjust the equipment and thus produce unsatisfactory or unsafe
operation. Always use the manufacturer’s instructions as a guide for functional adjustments.
Personnel who have access to these adjustments should be familiar with the equipment
manufacturer’s instructions and the machinery used with the electrical equipment.

e Only those operational adjustments actually required by the operator should be accessible to
the operator. Access to other controls should be restricted to prevent unauthorized changes in
operating characteristics.
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About the Book &3

At a Glance

Document Scope

This document describes the library FileFormatUtility.

The FileFormatUtility library implements functions which provide simplified access to files of certain

formats.

The following file formats are supported:
e XML (eXtensible Markup Language)
e CSV (Comma Separated Values)

The FileFormatUitility library is supported by the following controllers:

Validity Note

Modicon M241 Logic Controller
Modicon M251 Logic Controller
Modicon M258 Logic Controller
Modicon LMCO078 Motion Controller
Modicon LMC058 Motion Controller

This document has been updated for the release of SoMachine V4.3.

The technical characteristics of the devices described in this document also appear online. To
access this information online:

Step

Action

1

Go to the Schneider Electric home page www.schneider-electric.com.

2

In the Search box type the reference of a product or the name of a product range.
o Do not include blank spaces in the reference or product range.
® To get information on grouping similar modules, use asterisks ().

If you entered a reference, go to the Product Datasheets search results and click on the
reference that interests you.

If you entered the name of a product range, go to the Product Ranges search results and click
on the product range that interests you.

If more than one reference appears in the Products search results, click on the reference that
interests you.

Depending on the size of your screen, you may need to scroll down to see the data sheet.

To save or print a data sheet as a .pdf file, click Download XXX product datasheet.
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The characteristics that are presented in this manual should be the same as those characteristics
that appear online. In line with our policy of constantimprovement, we may revise content over time
to improve clarity and accuracy. If you see a difference between the manual and online information,
use the online information as your reference.

Product Related Information

A WARNING

LOSS OF CONTROL

e The designer of any control scheme must consider the potential failure modes of control paths
and, for certain critical control functions, provide a means to achieve a safe state during and
after a path failure. Examples of critical control functions are emergency stop and overtravel
stop, power outage and restart.

e Separate or redundant control paths must be provided for critical control functions.

e System control paths may include communication links. Consideration must be given to the
implications of unanticipated transmission delays or failures of the link.

e Observe all accident prevention regulations and local safety guidelines."

e Each implementation of this equipment must be individually and thoroughly tested for proper
operation before being placed into service.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

! For additional information, refer to NEMA ICS 1.1 (latest edition), "Safety Guidelines for the
Application, Installation, and Maintenance of Solid State Control" and to NEMA ICS 7.1 (latest
edition), "Safety Standards for Construction and Guide for Selection, Installation and Operation of
Adjustable-Speed Drive Systems" or their equivalent governing your particular location.

Before you attempt to provide a solution (machine or process) for a specific application using the
POUs found in the library, you must consider, conduct and complete best practices. These
practices include, but are not limited to, risk analysis, functional safety, component compatibility,
testing and system validation as they relate to this library.
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A WARNING

IMPROPER USE OF POUS

e Perform a safety-related analysis for the application and the devices installed.

e Ensure that the POUs are compatible with the devices in the system and have no unintended
effects on the proper functioning of the system.

e Use appropriate parameters, especially limit values, and observe machine wear and stop
behavior.

e Verify that the sensors and actuators are compatible with the selected POUs.

e Thoroughly test all functions during verification and commissioning in all operation modes.

e Provide independent methods for critical control functions (emergency stop, conditions for limit
values being exceeded, etc.) according to a safety-related analysis, respective rules, and
regulations.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

A WARNING

UNINTENDED EQUIPMENT OPERATION

e Only use software approved by Schneider Electric for use with this equipment.
e Update your application program every time you change the physical hardware configuration.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

Incomplete file transfers, such as data files, application files and/or firmware files, may have
serious consequences for your machine or controller. If you remove power, or if there is a power
outage or communication interruption during a file transfer, your machine may become inoperative,
or your application may attempt to operate on a corrupted data file. If a an interruption occurs,
reattempt the transfer. Be sure to include in your risk analysis the impact of corrupted data files.

A WARNING

UNINTENDED EQUIPMENT OPERATION, DATA LOSS, OR FILE CORRUPTION

e Do not interrupt an ongoing data transfer.

e If the transfer is interrupted for any reason, re-initiate the transfer.

e Do not place your machine into service until the file transfer has completed successfully,
unless you have accounted for corrupted files in your risk analysis and have taken appropriate
steps to prevent any potentially serious consequences due to unsuccessful file transfers.

Failure to follow these instructions can result in death, serious injury, or equipment damage.
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The POUs provided with this library use variables of type POINTER TO internally. These pointers
are assigned only on start of execution of the respective POU. This is, the pointers are not
reassigned while the function block indicates Busy.

A CAUTION

INVALID POINTER

Do not use the “Online Change” command or the “Log in with online change” option as long as
one of the function blocks of this library indicates Busy in your running application.

Failure to follow these instructions can result in injury or equipment damage.

Related Documents

Document title Reference

SoMachine Functions and Libraries User Guide E/00000000735 (ENG);
E/00000000792 (FRE),
E/00000000793 (GER);
E/00000000795 (SPA);
E/00000000794 (ITA),

E/00000000796 (CHS)

SoMachine Programming Guide E/00000000067 (ENG);
EI00000000069 (FRE);
E/00000000068 (GER);
E100000000071 (SPA);
E/00000000070 (ITA);

E/00000000072 (CHS)

You can download these technical publications and other technical information from our website
at hitp.//www.schneider-electric.com/en/download.

Terminology Derived from Standards

The technical terms, terminology, symbols and the corresponding descriptions in this manual, or
that appear in or on the products themselves, are generally derived from the terms or definitions
of international standards.

In the area of functional safety systems, drives and general automation, this may include, but is not
limited to, terms such as safety, safety function, safe state, fault, fault reset, malfunction, failure,
error, error message, dangerous, etc.

Among others, these standards include:
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Standard

Description

EN 61131-2:2007

Programmable controllers, part 2: Equipment requirements and tests.

ISO 13849-1:2008

Safety of machinery: Safety related parts of control systems.
General principles for design.

EN 61496-1:2013

Safety of machinery: Electro-sensitive protective equipment.
Part 1: General requirements and tests.

1ISO 12100:2010

Safety of machinery - General principles for design - Risk assessment and risk reduction

EN 60204-1:2006

Safety of machinery - Electrical equipment of machines - Part 1: General requirements

EN 1088:2008
ISO 14119:2013

Safety of machinery - Interlocking devices associated with guards - Principles for design
and selection

I1ISO 13850:2006

Safety of machinery - Emergency stop - Principles for design

EN/IEC 62061:2005

Safety of machinery - Functional safety of safety-related electrical, electronic, and
electronic programmable control systems

IEC 61508-1:2010

Functional safety of electrical/electronic/programmable electronic safety-related
systems: General requirements.

IEC 61508-2:2010

Functional safety of electrical/electronic/programmable electronic safety-related
systems: Requirements for electrical/electronic/programmable electronic safety-related
systems.

IEC 61508-3:2010

Functional safety of electrical/electronic/programmable electronic safety-related
systems: Software requirements.

IEC 61784-3:2008

Digital data communication for measurement and control: Functional safety field buses.

2006/42/EC Machinery Directive
2014/30/EU Electromagnetic Compatibility Directive
2014/35/EU Low Voltage Directive

In addition, terms used in the present document may tangentially be used as they are derived from
other standards such as:

Standard Description
IEC 60034 series Rotating electrical machines
IEC 61800 series Adjustable speed electrical power drive systems

IEC 61158 series

Digital data communications for measurement and control — Fieldbus for use in industrial
control systems

Finally, the term zone of operation may be used in conjunction with the description of specific
hazards, and is defined as it is for a hazard zone or danger zone in the Machinery Directive
(2006/42/EC) and /SO 12100:2010.

NOTE: The aforementioned standards may or may not apply to the specific products cited in the
present documentation. For more information concerning the individual standards applicable to the
products described herein, see the characteristics tables for those product references.

EI00000002530 06/2017
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Part |

General Information

What Is in This Part?
This part contains the following chapters:

Chapter Chapter Name Page
1 Presentation of the Library 17
2 Common Inputs and Outputs 21

EI00000002530 06/2017
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Chapter 1

Presentation of the Library

General Information

Library Overview

The FileFormatUtility library implements functions which provide simplified access to files of

dedicated formats.

The following file formats are supported:
e XML (eXtensible Markup Language)
e CSV (Comma-Separated Values)

Characteristics of the Library

The table indicates the characteristics of the library:

Characteristic Value
Library title FileFormatUtility
Company Schneider Electric
Category o Util

o Application/Util
Component FileFormatUtility

Default namespace

FFU

Language model attribute

qualified-access-only (see SoMachine, Functions and Libraries User Guide)

Forward compatible library

Yes (FCL (see SoMachine, Functions and Libraries User Guide))
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Presentation

NOTE: For this library, qualified-access-only is set. This means, that the POUs, data structures,
enumerations, and constants have to be accessed using the namespace of the library. The default
namespace of the library is FFU.

Overview of the POUs

Function block Use

FB_Xm Read (see page 58) Reads an XML file.

FB_Xm Wit e (see page 66) Creates an XML file.

FC_Xm Cet El enent Val ue (see page 74) | Reads the value of an element from the buffer
(Xm 1t ens).

FC_Xnl Set El enent Val ue (see page 78) | Modifies the value of an element in the buffer
(Xm 1t ens).

FB_CsvRead (see page 84) Reads values from a CSV file.

FB_CsvWi t e (see page 92) Writes values to an existing or to a new CSV file.

Overview of the Structures in the Module-Specific Interface

Structure Use

ST_Xm | t em(see page 34) Describes an element or an attribute that is read from
or written to an XML file.

ST_Xm User Def i nedHeader (see page 36) Allows you to define a header that is written at the
beginning of the newly created XML file.

ST_CsvTabl e (see page 37) Passes the buffer provided by the application to the
corresponding function block.

ST_CsvFi |l el nformati on (see page 39) Provides information about the CSV file that has
been most recently processed by the function block
FB_CsvRead.

ST_CsvWar nVal ueTr uncat ed (see page 40) In case a value has been truncated, it provides

information about the first value that has been
truncated during the execution of the function block
FB_CsvRead.

ST_CsvReadPar anet er (see page 47) Specifies the content to be read from the CSV file
using the function block FB_CsvRead.

ST_CsvW i t ePar anet er (see page 42) Provides the parameter for the write operation that is
executed by the function block FB_CsvWi t e.
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Presentation

Overview of the Enumerations

Enumeration

Use

ET_Xm | t eniType (see page 26)

Specifies the type of an XML item.

ET_CsvReadMode (see page 27)

Parameter to specify the content to be read from the
CSV file using the function block FB_CsvRead.

ET_MbdeFi | eOpen (see page 28)

Parameter to specify the mode for opening a file.

ET_Resul t (see page 29)

Contains the possible values that indicate the result
of operations executed by the POUs of this library.

EI00000002530 06/2017
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Chapter 2

Common Inputs and Outputs

Behavior of Function Blocks with the Inputi _xExecut e

General Information

A rising edge of the input i _xExecut e starts the execution of the function block. The function
block continues execution and the output q_xBusy is set to TRUE. A rising edge at the input
i _xExecut e is ignored while the function block is being executed.

Once the execution is finished, the outputs q_xDone or g_xEr r or remain TRUE until the input
i _xExecut e is set to FALSE. If the input is reset before the execution is finished the outputs
g_xDone or q_xError are set to TRUE for one cycle.

Example
] Execute Execute Execute Execute
5
o TRUE
o ’
X
X FALSE
= Executing Executing Executing Executing
S TRUE
@ | \ | I | \
)
D FALSE
° Successful execution Successful execution
5 TRUE
o
o FALSE
% Error during execution Error during execution
2  TRUE
w
L FALSE
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Part Il
Data Unit Types

What Is in This Part?

This part contains the following chapters:

Chapter Chapter Name Page
3 Enumerations 25
4 Structures 33
5 Aliases 43

EI00000002530 06/2017
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Chapter 3

Enumerations

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
ET_Xm | t enilype 26
ET_CsvReadMode 27
ET_ModeFi | eOpen 28
ET_Resul t 29

EI00000002530 06/2017
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Enumerations

ET_Xm It enflype

Overview
Type: Enumeration
Available as of: V1.0.8.0

Description

The enumeration ET_Xn | t enTType specifies the type of an XML item.

Enumeration Elements

Name Value Description
(INT)
Not Set 0 No type has been specified for the XML item.
El emrent 1 The item is of type element.
Attribute 2 The item is of type attribute.
Used By

e ST XmItem

26
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Enumerations

ET_CsvReadMbde

Overview
Type: Enumeration
Available as of: V1.0.8.0
Description

The enumeration ET_CsvReadMbde defines the content to be read from the CSV file using the
function block FB_CsvRead.

Enumeration Elements

Name Value Description
(INT)
Al | Val ues 0 All values are read from the CSV file.
OneRow 1 One row (record) is read from the CSV file.
OneCol um 2 One column is read from the CSV file.
OneVal ue 3 One single value is read from the CSV file.
GetFilelnformation |4 Only the information about the content of the file is retrieved. No value
is read.

Used By
e FB CsvRead
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Enumerations

ET_ModeFi | eOpen

Overview
Type: Enumeration
Available as of: V1.0.8.0

Description

The enumeration ET_MbdeFi | eOpen specifies the mode for opening a file.

Enumeration Elements

Name Value Description
(INT)
Not Set 0 No mode has been selected.
Append 1 An existing file is opened and the specified content is appended.
If the file does not exist, the function block indicates an error.
AppendPl us 2 As for Append, an existing file is opened and the specified content is
appended but with AppendPI us, if the file does not exist, a new file is
created.
Create 3 A file is created and the specified content is written.
If the file already exists, the function block indicates an error.
Creat ePl us 4 As for Cr eat e, afile is created and the specified content is written but with
Cr eat ePl us, if the file already exists, the content is overwritten.
Used By

e FB CsvWite

28
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Enumerations

ET Result
Overview
Type: Enumeration
Available as of: V1.0.8.0
Description

The enumeration ET_Resul t contains the possible values that indicate the result of operations
executed by the POUs of this library.

Enumeration Elements

Name Value Description
(UDINT)
Idle 0 The function block is ready to be executed.

Status information, indicated by q_et Resul t if g_xDone = TRUE

(0.4 ‘ 1 ’ The function block has been executed successfully.

Status information, indicated by q_et Resul t if g_xError = FALSE and g_xBusy = TRUE

Checki ngl nput s 10 The inputs are being verified.
Initializing 15 An internal resource is being initialized.
OpeningFil e 17 The file is being opened.

Anal yzi ngFil e 20 The file is being analyzed.

Readi ngFi | e 24 The file is being read.

WitingFile 25 The file is being written.
ClosingFile 30 The file is being closed.

GetFi |l eSi ze 35 The size of the file is being retrieved.

Error information, indicated by q_et Resul t if g_xError = TRUE

Fi | ePat hl nval id 100 The specified file path has an invalid syntax.

XPat hExpr essi onl nval i d 102 The specified XPath (XML Path language) expression has an
invalid syntax or is not supported.

Filelnvalid 103 The content of the specified file to be read is not supported.

Ti neout 104 A timeout has expired during execution.

Fi | eOpenFai | ed 110 An error has been detected while opening the file.

FileWiteFail ed 111 An error has been detected while writing the file.

Fi | eCl oseFail ed 112 An error has been detected while closing the file.

EI00000002530 06/2017 29



Enumerations

Name Value Description
(UDINT)

Fi | eAl readyExi sts 113 The specified file for the write operation already exists. It is not
allowed to be overwritten.

Fi | eNot Exi st's 114 The specified file for the write operation does not exist. It is not
possible to append data.

Get Fil eSi zeFai | ed 115 An error has been detected while retrieving the size of the file.

NunOf Par ent sExceeded 120 The nesting depth of the XML structure is greater than specified by
the parameter Gc_udi Xm MaxNunmOf Par ent s in the global
parameter list (see page 49).

Buf f er Ful | 140 The size of the buffer for storing the read items is insufficient.

Addi ti onal Contentlnvalid 150 The pointer pbyAddi t i onal Cont ent (see page 36)is 0 while
the value of udi NunByt esToWiteis>0.

El enent Not Found 160 No element has been found that matches the XPath expression.

Xm St ructurel nconsi stent 165 The parent-child relations between the elements in the array
Xm | t ers are not consistent.

Xm | t enlypel nval i d 167 The type of an item in the array Xl | t ens is invalid.

Par si ngFai | ed 169 While parsing the file, an internal error has been detected.

Fi | el nconsi st ent 170 The structure of the parsed XML file is inconsistent. It contains at
least one tag which is not properly closed.

Tabl eReadVal uesl nval i d 171 The dimensions provided for the table where the read values shall
be stored are not valid.
Refer to ST_CsvTabl e (see page 37).

Tabl eWi t eVal uesl nval i d 172 The dimensions provided for the table which contains the values
that shall be written are not valid.
Refer to ST_CsvTabl e (see page 37).

Tabl el nval i d 175 The pointer pbyAddi t i onal Cont ent (see page 36)to the buffer
provided by the application must not be 0.

ReadPar anet er I nval i d 181 The parameters to control the read operation are not valid.
Refer to ST_CsvReadPar anet er (see page 41).

WiteParaneterlnvalid 182 The parameters to control write operation are not valid.
Refer to ST_CsvW i t ePar anet er (see page 42).

Fi | eReadFai | ed 190 While reading the file, an internal error has been detected.

Tabl eTooSnal | 200 The table does not provide enough cells to store the number of
values which shall be read from the file.

Val ueNot Found 210 The value specified by the row and column does not exist in the

CSV file.
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Name Value Description
(UDINT)

Fi | ePat hTooLong 215 The specified file path without file extension characters is outside
the valid range. It is not possible to add the default file extension.
The file path without file extension is limited to 255 characters
minus length of the default file extension.

Fi | enaneToolLong 216 The specified file name including the file extension exceeds the
allowed length of 126 characters.

Fi I enanel nval i d 217 The specified file name is invalid.

Fi rstltenmNoEl ement 220 The first item in the array Xml | t ens (see page 34)is not of type
element.

Firstltem nval i dParent| ndex |221 The value for di Par ent | ndex of the first item in the array
Xm 1t ens (see page 34)is not -1.

Xpat hRoot El ement DoesNot Mat ch | 222 The name of the first element in the array Xl | t ens (see page 34)
does not match the root element specified in the XPath expression.

Xpat hExpr essi onNot Supported |230 The specified XPath expression is not supported by this function.

Unexpect edPr ogr anBehavi our 999 An internal error has been detected. Contact your Schneider

Electric support.

Used By

FB_Xm Read
FB_ Xm Wite
FB_CsvRead
FB CsvWite
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Chapter 4

Structures

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
ST Xm Item 34
ST_Xm User Def i nedHeader 36
ST_CsvTabl e 37
ST_CsvFil el nfornmati on 39
ST_CsvWar nVal ueTr uncat ed 40
ST_CsvReadPar anet er 41
ST_CsvW i t ePar anet er 42
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ST XmItem

Overview
Type: Structure
Available as of: V1.0.8.0

Inherits from:

Description

The structure ST_Xnl | t emis used to describe an element or an attribute that is read from or
written to an XML file.

Structure Elements

Name

Data type

Description

di Par ent | ndex

DINT

Indicates the index of the array where the parent
element of the XML item is located (refer to Example
for Hierarchical Relations Indicated by uiParentindex
(see page 35)).

If the value is -1, the element is a root element.

sName STRING[ GPL. Gc_ui Xm Lengt hO | Name of the element or attribute.
fString]

sVal ue STRING[ GPL. Gc_ui Xnl Lengt hO | Value of the element or attribute.
fString]

et Type ET_Xnl | t enType (see page 26) Indicates the type of the XML item.

ui NunOF At tri butes

ULINT

This value depends on the type of the XML item:

o |[f the item is of type element, then the value
indicates the number of associated attributes.

o |[f the item is of type attribute, then the value
indicates the sequential number.

Used By

e FB Xm Read
e FB Xml Wite
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Example for Hierarchical Relations Indicated by ui Par ent | ndex

The example illustrates the correlation between the parameter ui Par ent | ndex in the buffer of
type Xml | t enrs provided by the application and the hierarchical structure in the XML document.

XML document Buffer of type Xl | t ens provided by the application
<?xm version="1.0" encodi ng="ASCl | " ?>
<AAA>
<BBB /> ﬁ:;gi uiParentindex sName
<CCC /> 0 | -1 AAA
SBRD> 1 0 BBB
<EEE />
</ DDD> 2 - 0 CCC
4 3 EEE

Element Parent index | Explanation

AAA -1 AAA is the root element. It has no parent.

BBB 0 AAA is the parent element. It is stored in array index 0.
ccc 0

boD 2 CCCis the parent element. It is stored in array index 2.
EEE 3 DDD is the parent element. It is stored in array index 3.
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ST _Xm User Def i nedHeader

Overview
Type: Structure
Available as of: V1.0.8.0

Inherits from:

Description

The structure ST_Xm User Def i nedHeader allows you to define a header that is written to the

XML file.

Structure Elements

Name

Data type

Description

sUser Comment

STRING[255]

Enter a text that is converted to an XML comment. Itis
written at the beginning of the XML file.

pbyAddi ti onal Cont ent

POINTER TO BYTE

Pointer to the buffer provided by the application. It
contains the content that is to be written at the
beginning of the XML file in addition to the comment.

udi NunByt esToWite

UDINT

Specifies the size in bytes for the additional content.

Used By
e FB Xml Wite
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ST CsvTabl e

Overview
Type: Structure
Available as of: V1.0.8.0

Inherits from:

Description

The structure ST_CsvTabl e is used to pass the buffer provided by the application to the
corresponding function block.

Structure Elements

Name Data type Description

pbyTabl e POINTER TO Pointer to the buffer (two-dimensional ARRAY of type
BYTE STRING) provided by the application.

ui Numf Rows UINT Specifies the number of rows (records) in the table.

ui Num¥ Col urms UINT Specifies the number of values per row (record) in the table.

udi Si zeCOf Tabl e UDINT Specifies the total size in bytes of the table.

NOTE: To prevent access violation eventually caused by pointer access to the memory, use the
arithmetic operator SI ZECF in conjunction with the targeted buffer to determine the value for

udi Si zeOF Tabl e.
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Example

The example shows how to assign the values to this structure:
PROGRAM PQU

VAR

g_asCsvTabl e: ARRAY[ 0. . c_ui Nun®f Rows- 1, 0. . c_ui Nun®f Col ums-1] OF

STRI NG c_ui Lengt hCOf Val ue) ;

st CsvTabl e: FFU. ST _CsvTabl e;

END_VAR

VAR CONSTANT
c_ui Nunf Rows : Ul NT: = 100;
C_ui NunTX Col umms : Ul NT: = 10;
C_ui Lengt hOr Val ue : Ul NT: = 40;

END_ VAR

st CsvTabl e. pbyTabl e : = ADR(g_asCsvTabl e) ;
st CsvTabl e. ui NunOf Rows : = c¢_ui Nun®Tf Rows;

st CsvTabl e. ui Nun® Col ums :
st CsvTabl e. udi Si zeOrf Tabl e :

Used By

c_ui Nuntf Col ums;
S| ZEOF(g_asCsvTabl e) ;

e FB Xm Read
e FB Xml Wite
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ST CsvFil el nformation

Overview
Type: Structure
Available as of: V1.0.8.0

Inherits from:

Description

The structure ST_CsvVFi | el nf or mat i on provides information about the CSV file that has
recently been processed by the function block FB_CsvRead (see page 84).

Structure Elements

Name Data type | Description

udi Fi | eSi ze UDINT Indicates the size of the CSV file in bytes.

udi NunCr Val ues UDINT Indicates the number of values in the CSV file.

udi Numof Rows UDINT Indicates the number of rows (records) in the CSV file.

udi NunOf Col umrms UDINT Indicates the number of columns (values per record) in
the CSV file.

XTabl el nconsi st ent BOOL Indicates TRUE if a different number of columns has

been detected for at least for two rows.

Used By
e FB CsvRead
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ST _CsvWar nVal ueTruncat ed

Overview
Type: Structure
Available as of: V1.0.8.0

Inherits from:

Description

The structure ST_CsvWar nVal ueTr uncat ed provides information about the first value that has
been truncated during the execution of the function block FB_CsvRead.

Structure Elements

Name Data type Description

xVal ueTruncat ed BOOL Indicates TRUE if at least one value has been
truncated.

udi Row UDINT Indicates the number of the row in which the first
value has been truncated.

udi Col um UDINT Indicates the number of the column in which the first
value has been truncated.

Used By
e FB CsvRead
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ST _CsvReadPar anet er

Overview
Type: Structure
Available as of: V1.0.8.0

Inherits from: -

Description

The structure ST_CsvReadPar anet er is used to specify the content to be read from the CSV file
using the function block FB_CsvRead.

Structure Elements

Name Data type Description

sDel imter STRING[5] Specifies the character code for the separator that is used as
delimiter between two values.

et ReadMbde ET_ReadMode | Specifies the content to be read from the CSV file.

udi NunOf Row UDINT Specifies the number of the row to be read.

This value is relevant for:
e ET_ReadMbde. OneRow
e ET_ReadMbde. OneVal ue

Refer to ET_CSVReadMdde (see page 27).

udi NunOf Col umm UDINT Specifies the number of the column to be read.
This value is relevant for:

e ET_ReadMbde. OneCol um

e ET_ReadMbde. OneVal ue

Refer to ET_CSVReadMdde (see page 27).

Used By
e FB CsvRead
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ST CsvWit eParaneter

Overview
Type: Structure
Available as of: V1.0.8.0

Inherits from:

Description

The structure ST_CsvW i t ePar anet er is used to configure the write operation that is executed
by the function block FB_CsvW i t e.

Structure Elements

Name

Data type

Description

sDelimter

STRING[5]

Specifies the character code for the separator that is inserted
between two values.

et MbdeFi | eOpen

ET_ModeFileOp
en (see page 28)

Specifies the write mode for opening or creating the CSV file.

udi Nunf Row

UDINT

Specifies the number of rows that shall be written.

If this value is 0, the rows specified by the parameter
i_stBufferWiteVal ues. ui Nunf Rows will be written to
the file.

udi Nunf Col unm

UDINT

Specifies the number of columns per row that shall be written.
If this value is 0, the columns specified by the parameter

i _stBufferWiteVal ues. ui NuntX Col umms will be
written to the file.

Used By
e FB CsvWite
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Aliases

Aliases

Overview
Type: ALIAS (DUT)
Available as of: V1.0.8.0

Inherits from:

Description

Xm |t ens

An alias represents a complex data type which is used in this library.

Name

Data type

Description

Xm Itens

ARRAY[ 0. . GPL. Gc_udi X
m MaxNoOf El enent s] of
(ST_Xm El emrent)

The device unit type X | t ens is used to store the
elements that are read from or written to an XML file.
Use it to declare the buffer provided by the
application. It is linked to the function blocks

FB_Xm Red and FB_Xm Wi te.
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Part Ili
Global Variables

What Is in This Part?
This part contains the following chapters:

Chapter Chapter Name Page
6 Global Constants List a7
7 Global Parameter List 49
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Chapter 6

Global Constants List

Global Constants List (GCL)

Overview

Type:

Global constants

Available as of:

V1.0.8.0

Description

The global constants list contains the global constants of the FileFormatUtility library.

Global Constants

Variable

Data type

Value

Description

Gc_sLi braryVersion

STRING[80]

Vx.x.x.0'

Library version

" This value varies to indicate the version of the library.
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Chapter 7

Global Parameter List

GPL
Overview
Type: Global parameters
Available as of: V1.0.8.0
Description

The global parameter list (GPL) contains global constants which are used by certain components
of this library. The parameters can be edited individually for each application where the library is

used. The modification must be done within the Library Manager of the project where the library is
referenced.
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Global Parameters

Variable

Data
type

Default
value

Range

Description

Gc_udi Xm MaxNunf | t ens

UDINT

1000

1.
2147483647

Determines the size of the buffer which
contains the elements with their
attributes which were read from or will
be written to an XML file.

The value indicates the sum of the
elements and attributes which can be
stored in the buffer.

Gc_ui Xm Lengt hOF Stri ng

UINT

40

1..254

Determines the maximum length of the
elements of type STRING in the
ST_Xm | t emstructure (see page 34).

Ge_udi Xm MaxNunf Par ent s

UDINT

20

1...10000

Determines the maximum nesting
depth of the XML structure.

The variable is used internally to
determine the parent index.

Gc_ui Xml Wit eProcessi ngBl ockSi ze

UINT

5000

500...65535

Determines the size of the temporary
buffer (in bytes) that is used for
processing the content of the XML file
during write operation.

Gc_ui CsvReadPr ocessi ngBl ockSi ze

UINT

1000

100...65535

Determines the size of the temporary
buffer (in bytes) that is used for
processing the values of the CSV file
during read operation.

Gc_ui CsvW it eProcessi ngBl ockSi ze

UINT

1000

100...65535

Determines the size of the temporary
buffer (in bytes) that is used for
processing the values of the CSV file
during write operation.

50

EI00000002530 06/2017




Part IV

Global Functions
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Chapter 8

Global Functions

FC Et Resul t ToStri ng

Overview
Type: Function
Available as of: V1.0.8.0
Inherits from: -
Implements: -
FC_EtResultToString
—i_etResult FC_EtResultToString F—

Task
Convert an enumeration element of type ET_Result to a variable of type STRING.

Functional Description
Using the function FC_Et Resul t ToSt ri ng, you can convert an enumeration element of type

ET_Result to a variable of type STRING.

Interface

Input Data type Description

i _etResult ET_Result Enumeration with the result.

Return Value

Data type Description

STRING(80) The ET_Result converted to text.
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Part V
XML Program Organization Units (POU)

What Is in This Part?
This part contains the following chapters:

Chapter Chapter Name Page
9 XML Function Blocks 57
10 XML Functions 73
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Chapter 9

XML Function Blocks

What Is in This Chapter?

This chapter contains the following sections:

Section Topic Page
9.1 FB_Xnl Read 58
9.2 FB Xm Wite 66
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Section 9.1
FB_Xnl Read

What Is in This Section?
This section contains the following topics:

Topic Page
FB_Xnl Read Functional Description 59
FB_Xm Read Considerations 62
FB_Xm Read Troubleshooting 63
FB_Xm Read Example 64

58
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FB_Xm Read Functional Description

Overview
Type: Function block
Available as of: V1.0.8.0
Inherits from: -
Implements: -
7?7 )
FFU.FB_XmIRead —
—{i_xExecute q #Done —
— i_sFilePath q =Busy —
— i_sXPathltemsToRead q xEmor —
— i_xReadElementsOnly q_etResult —
— i_refXmlltems q_sResultMsg -
q udiNumOfltems —
q_xWamValueTruncated

Functional Description
The function block FB_Xm Read is used to read (parse) an XML file that is located on the file
system of the controller, or on the extended memory (for example, an SD memory card). For
information on the file system, refer to the chapter Flash Memory Organization in the Programming
Guide of your controller.
The content of the XML file, XML elements together with their attributes and values, is stored in an
array of type Xni | t ens in the application memory of the controller. You have to declare this array
and assign it to the associated inputi _r ef Xm I t ens on the function block. At the beginning of
each read operation, the content of this array is erased.

The number of items (sum of elements and attributes) which can be stored in the array is specified
by the parameter Gc_udi Xml MaxNuntX | t ens in the GPL (see page 50).

The array contains the fields of type STRING to store the names and the values of the elements
and attributes. You can specify the length of these STRINGs by the global parameter Gc_ui X -
Lengt hOf St ri ng. If a value to be read in the file exceeds the specified length, the original value
is truncated. If at least one value has been truncated, this is indicated by the output

gq_xWar nVal ueTr uncat ed.

NOTE: The output q_xWar nVal ueTr uncat ed is valid only if the output gq_xDone is TRUE.
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The hierarchical structure of the elements from the XML file is indicated by the parameter
ui Par ent | ndex for each item in the array of type Xm | t emrs. For further information, refer to
ui Par ent | ndex Example for Hierarchical Relations Indicated by uiParentindex (see page 35).

Interface
Input Data type Description
i _xExecute BOOL The function block executes the read operation with the specified
XML file upon a rising edge of this input.
Also refer to the chapter Behavior of Function Blocks with the
Input [ xExecute (see page 21).
i _sFilePath STRING[255] File path to the XML file that shall be read.

If a file name is specified without file extension, the function block
adds the extension .xml.

i _sXPat hl t enToRead

STRING[255]

XPath expression to address the elements which shall be read
from the XML file.
Default value: ' // **

i _xReadEl ementsOnly | BOOL If this input is TRUE, the element names and their values are
read and stored to the application buffer.
If this input is FALSE, the attributes together with their values are
also read and stored to the application buffer.
i _refXmltemns REFERENCE TO Buffer provided by the application to store the elements read
Xm |t ems from the specified XML file.
The buffer is erased with each execution of the function block.
Output Data type Description
q_xDone BOOL If this output is set to TRUE, the execution has been completed
successfully.
q_xBusy BOOL If this output is set to TRUE, the function block execution is in
progress.
q_xError BOOL If this output is set to TRUE, an error has been detected. For details,
refer to q_et Resul t and q_et Resul t Msg.
g_etResult ET_Resul t Provides diagnostic and status information as a numeric value.
If g_xBusy = TRUE, the value indicates the status.
If g_xDone or q_xErr or = TRUE, the value indicates the result.
g_sResul t Msg STRINGI80] Provides additional diagnostic and status information as a text
message.
g_udi NunOf | t ensRead UDINT Indicates the total number of elements and attributes read from the
XML file.
g_xWar nVal ueTruncat ed | BOOL If this output is set to TRUE, at least one value has been truncated.
NOTE: The output is updated along with q_xDone.
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For more information about the signal behavior of the basic inputs and outputs, refer to the chapter
Behavior of Function Blocks with the Input [ xExecute (see page 21).

XPath Expressions Defining the Content to Be Read

To be able to read a single element or a group of elements from the XML file, use the syntax of the

XPath (XML Path) language. The content to be read is specified by the input
i _Xpat hl t enifoRead

NOTE: The function block FB_Xm Read supports a subset of the features provided with XPath
expressions.

The table lists the supported XPath expressions:

XPath expression Description

I1* Selects all elements in the document.

/ Indicates an absolute path to an element.

[.lchild::* Selects all child elements of the node.

/ .l descendant : : * Selects all descendant elements of the node.

/ ..l <el enent nane> Selects all elements with the specified name of the
node.

/.l <el ement nane>[ <n>] Selects the n" element with the specified name of the
node.

/ ./ <el ement nane>[ @at tri but e>] Selects all elements with the specified name and the
specified attribute of the node.

/..l <el ement name>[ @at tri but e>=<val ue>] | Selects all elements with the specified name and the
specified attribute and value of the node.

NOTE: The predicates, that are the expressions within square brackets [ ], can be followed by a
slash / together with an element name to address the next child element.

Example: / ../ <el enent nane>[ <n>] / <el enent nanme>
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FB_Xm Read Considerations

Considerations

Consider the following constraints for reading an XML file:

Only XML files with ASCII encoding are supported.

Blank spaces are interpreted as values, tabs are not interpreted as values.

Line breaks in values are not supported. If a value includes a line break, the characters before
the line break are considered during parsing.

Only the names of elements and their attributes together with their values are read and then
stored in the buffer provided by the application. This has the effect that XML objects other than
elements and attributes, such as comments, and DOCTYPE declarations are not detected by
the XML parser.

CDATA objects are not supported. The content of CDATA objects is interpreted as a value of
the open element.

The values read from the file are stored as STRING values in the application. This applies even
to numeric values. Before they can be processed, the values need to be converted to the
appropriate datatype. To achieve this, it is a good practice to use the STRI NG_TO_ conversion
functions. The conversion functions require a specific syntax of the STRING values depending
on the target datatype. Consider these requirements when creating the files to simplify the
processing of read values.

Parsing the XML file is a time-consuming process. Itis performed in parallel to the task that calls
the function block. Thus, the time required for parsing is part of the task execution time. It
results, for a single cycle, in an increased task execution time while the FB_Xm Read function
block is executed. Depending on the size of the file and the controller, the increased task cycle
can take up to a few seconds. To help prevent other processes from being blocked by parsing
an XML file, create a separate task with low priority (>24) for this function. In addition, consider
whether the watchdog for this task may be disabled to avoid watchdog exceptions during the
parsing process. For more information, refer to the chapter System and Task Watchdogs in the
Programming Guide of your controller.
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FB_Xm Read Troubleshooting

Troubleshooting

This table describes some general issues and their solutions:

Issue

Cause

Solution

Execution ends with a detected
error and result indicates
Fi | ePat hl nval i d.

® The specified file or the

directory is not available.

The given file path has invalid
syntax.

o Verify that the file exists under the specified

directory. In case the file path targets
extended memory (such as an
SD memory card), verify that it is available.

Verify that the syntax used is supported by
your particular controller.

For example, your controller may support '\ '
as a separator, while another controller
supports '/ " instead.

Execution ends with a detected
error and result indicates
Fil el nvalid.

The file contains characters
outside the ASCII range.

During parsing, an unexpected
closing tag has been detected.

Verify that the file contains only
ASCII characters.

Verify that the XML file is valid: Make sure
that each open tag is closed and that the
elements are properly nested.

NOTE: Element names are case-sensitive.

Execution ends with a detected
error and result indicates
XPat hExpr essi onl nval i d.

The entered XPath expression
is invalid or not supported.

Verify the correct syntax of the
XPath expression.

Verify that the expression is supported by
the function block (see page 67).

Execution ends with a detected
error and result indicates
NunOf Par ent sExceeded.

The nesting depth of elements
in the XML file to read is larger
than specified.

Increase the value for the parameter
Gc_udi Xm MaxNunf Par ent s in the GPL
(see page 50).

Avoid the use of files with deeply nested
XML structures.

Execution ends with a detected
error and result indicates
Buf ferFul | .

The number of items in the
XML file to read is greater than
the size of the buffer provided
by the application.

Increase the buffer size by the parameter
Ge_Xm MaxNumCf | t ers in the GPL
(see page 50).

Split the read operation in several blocks.
Use an appropriate XPath expression to
limit the number of elements to read per
block.
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Issue Cause Solution

Execution ends with a detected | @ The element specified in the e Verify that the specified element is typed
error and result indicates XPath expression does not correctly.

El enent Not Found. exist in the file.

o Verify that the path declaration meets the
® The path declaration in the expected structure in the XML file.
XPath expression does not
match the structure in the
XML file.

o Verify that the correct XML file is specified
with the parameteri _sFi | ePat h

(see page 60).
® There is a typing error in the
XPath expression.
Execution ends with a detected | @ The end of file has been o Verify that the XML file is valid: Make sure
error and result indicates reached but atleast one tag has that each open tag is closed and that the
Fi |l el nconsi stent. not been closed. elements are properly nested.

FB_Xm Read Example

Overview

The following example shows how the elements read from an XML file are stored in the buffer
provided by the application for further processing.

Example XML File

<?xm version="1.0" encodi ng="ASCl | " ?>
<I--This is the user coment.-->
<! DOCTYPE AAA SYSTEM "exanpl e. dtd">

<AAA>
<BBB>1st bbb</ BBB>
<BBB>2nd bbb</ BBB>

<CCC id="1">
<DDD i d="1" activat e="TRUE" >ddd</ DDD>
</ CCC>
</ AAA>

NOTE: The comment and the doctype declaration (DTD) in lines 2 and 3 are not read. This
information will not be available in the application.
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Example Program
PROGRAM SR _Exanpl e

VAR

f bRead : FFU. FB_Xnl Read;
ast Xml Itenms : FFU. Xnl |t ens;
xCnmdRead : BOOL;

END_VAR
f bRead
i _xExecute := xCndRead,
i _sFilePath :="'/sdO/ Exanpl e. xm ",
i _sXPathltenmsToRead : = ,
i _xReadEl ementsOnly : =,
i _refXmitens := astXnml|Itens,
g_xDone => |,
q_xBusy => |,

Buffer

q_xError => ,

etResult => ,
gq_sResul t Msg => ,

q_udi Nuncf I tenms => ,
gq_xWar nVal ueTruncated => )

The buffer provided by the application of type Xm | t enrs contains the elements and attributes read
from the XML file.

For this example, the value of the output q_udi NunmCf | t ens is 8.

Array Index ui Par ent | ndex sNane sVal ue et Type ui NuntX At tri but es
0 -1 AAA - 1 0
1 0 BBB 1st bbb 1 0
2 0 BBB 2nd bbb 1 0
3 2 ccc - 1 1
4 3 id 1 2 1
5 3 DDD ddd 1 2
6 5 id 1 2 1
7 5 activate | TRUE 2 2
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Section 9.2
FB. Xnl Wite

What Is in This Section?
This section contains the following topics:

Topic Page
FB_Xm Wi t e Functional Description 67
FB_Xm Wi t e Considerations 69
FB_Xm Wi t e Troubleshooting 70
FB_Xm Wit e Example 71

66
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FB_Xm W i t e Functional Description

Overview
Type: Function block
Available as of: V1.0.8.0
Inherits from: -
Implements: -
7 7]

FFU.FB_XmMWrite A
—i_sExecute q #Done
— i_sFilePath q #Busy —
— i_x0verwriteFile q xErmor —
—{i_sRootElement q_etResult —
— i_refXmlltems q_sResultMsg —
— i_stUserDefinedHeader
— i_timTimeout

Functional Description

The function block FB_Xm W i t e is used to create or overwrite an XML file on the file system of
the controller, or on the extended memory (for example, an SD memory card). For information on
the file system, refer to the chapter Flash Memory Organizationin the Programming Guide of your

controller.

After the file has been created, the elements provided in the array of type Xm | t ens in the
application memory of the controller are written into it.

The character code LF ( OA hex) is used as line break in the created file.

The prolog <?xm versi on="1. 0" encodi ng="ASCl | " ?> is inserted as first line of each file

that is created by the function block.

After the prolog, the XML elements that are provided in the array of type Xml | t ens, including their
attributes and their values, are written to the file. The structure or the nesting of the elements is
specified by the parameter ui Par ent | ndex which is part of the structure ST_Xm | t em For
further information, refer to ui Par ent | ndex Example for Hierarchical Relations Indicated by

uiParentindex (see page 35).
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The function block FB_Xm Wi t e provides the inputi _sRoot El emrent to specify a root element.
This is useful in case the array providing the elements contains no root element or more than one

root element:

e The use case without root element is allowed if the values of the ui Par ent | ndex parameters
in the array are all 0.

e The use case with more than one root element can occur if a group of child elements has been
read from a file before the right operation and the modified data is to be written to a new file.

Apart from these two exceptional cases, the defined structure of the elements must be consistent.
Otherwise the function block cancels writing the file and the file is discarded.

For items of type attribute, the parameter ui Par ent | ndex does not have an effect. Attributes are
assigned to the next upper item of type element in the array.

You can define additional content using the structure i _st User Def i nedHeader . The content is
written between the prolog and the first element to the XML file. This additional content could be,
for example, a comment (XML syntax) and/or a DOCTYPE declaration (DTD).

The inputi _xOverwr i t eFi | e allows you to define whether an existing file will be overwritten. If

the input is FALSE and the specified file already exists, the execution of the function block is
canceled and an error is indicated.

Interface

Input Data type Description

i _xExecute BOOL The function block executes the read operation with
the specified XML file upon a rising edge of this input.
Also refer to the chapter Behavior of Function Blocks
with the Input | xExecute (see page 21).

i _sFilePath STRING[255] File path to the XML file.
If a file name is specified without file extension, the
function block adds the extension .xml.

i _xOverwriteFile BOOL Specifies whether an existing file is to be overwritten.

Set this input to TRUE to allow the replacement of an
existing file.

i _sRoot El enent

WSTRING[ GPL. Gc_ui Xnl
Lengt hOF WBt ri ng]

Root element which is created if the array of structure
Xm El enent s contains more than one root element.

i _st User Def i nedHeader

ST_Xm User Def i nedHead
erAscii

The structure contains user-defined content that is to
be written at the beginning of the newly created
XML file.

i _tinli meout TIME After this time has elapsed, the execution is
canceled.
If the value is T#0s, the default value T#2s is applied.
i_refXmltens REFERENCE TO Xni | t emrs | Buffer provided by the application that contains the
content to be written to the XML file.
68 EI00000002530 06/2017




XML Function Blocks

Output Data type Description
q_xDone BOOL If this output is set to TRUE, the execution has been completed successfully.
q_xBusy BOOL If this output is set to TRUE, the function block execution is in progress.
q_xError BOOL If this output is set to TRUE, an error has been detected. For details, refer to
g_et Resul t and q_et Resul t Msg.
g_et Resul t ET_Resul t Provides diagnostic and status information as a numeric value.
If q_xBusy = TRUE, the value indicates the status.
If g_xDone or g_xError = TRUE, the value indicates the result.
g_sResul t Msg STRING[80] Provides additional diagnostic and status information as a text message.

FB_Xm Wi t e Considerations

Considerations

Consider the following constraints for writing an XML file:

e File operations are time-consuming processes. To help prevent influencing time-critical control
functions in your application, create a separate task with lower priority for these processes. In
addition, consider whether the watchdog for this task may be disabled to avoid watchdog
exceptions during the parsing process. For more information about task management, refer to
the chapter System and Task Watchdogs in the Programming Guide of your controller.

e The timeout parameteri _t i nili neout is used to monitor the file operation. If the value

specified for the timeout is exceeded during execution of the function block, the write operation
is canceled and the function block indicates an error. To select an appropriate value for the
timeout parameter, consider that the file operation takes several task cycles. Thus, calculate the
product of the number of required task cycles and the task interval to specify the minimum value
for the timeout parameter.

The number of cycles depends, besides the amount of data to be written, on the size of the
processing block which can be specified by the parameter Gc_ui Xml Wi t ePr occessi ng-
Bl ockSi ze in the GPL (see page 49). The creation of the file is split into several write
operations to reduce the load for the single task cycle. During each write operation, one data
block is processed and written to the file. The larger the processing block size the fewer cycles
are required for creating and writing the file. However, a larger block size increases the
execution time of each write operation.
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FB_Xm Wi t e Troubleshooting

Troubleshooting

This table describes some general issues and their solutions:

Issue

Cause

Solution

Execution ends with a detected
error and result indicates
Fi | ePat hl nval i d.

® The specified directory is not
available.

® The given file path has an
invalid syntax.

o Verify that the directory exists.
In case the file path targets
extended memory (such as an
SD memory card), verify that it
is available.

o Verify that the syntax used is
supported by your particular
controller.

For example, your controller
may support '\ ' as a separator,
while another controller
supports '/ " instead.

Execution ends with a detected
error and result indicates
Fi | eAl readyExi sts.

® The specified file already exists
and the input
i_xOverwriteFileis
FALSE.

® Specify another file name.

e |[f the existing file can be
overwritten, set the input
i _xOverwriteFileto TRUE.

Execution ends with a detected
error and result indicates
Xm Structurel nconsi stent.

® At least one value for the
parameter ui Par ent | ndex in
the buffer that contains the
XML elements (see page 35)
prevents the creation of a valid
XML file.

® The ui Parent | ndex of the
first element is <> -1.

e Verify that the values defined
for the parameter
ui Par ent | ndex
(see page 34) are consistent.

NOTE: Refer to the output
g_sResul t Msg for further
information on the invalid
parameter.

Execution ends with a detected
error and result indicates
Ti meout .

® The specified value for the
timeout is too low.

® Increase the timeout parameter
according to the number of
cycles needed to create the file.
Consider also the task interval.

® Increase the processing block
size per write operation to
reduce the number of function
block calls which are needed to
create the file.
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FB_Xm Wit e Example

Overview

The following example shows how the elements and attributes stored in the buffer provided by the
application are written to the XML file. In addition to the elements and attributes, an example for
the additional content is provided.

Buffer

The buffer provided by the application of type Xnl | t ens contains elements to be written to the
XML file.

Array Index ui Parent | ndex |sNane sVal ue et Type ui NunmCf At t ri but es
0 -1 AAA - 1 0

1 0 BBB 1st bbb 1 0

2 0 BBB 2nd bbb 1 0

3 2 ccc - 1 1

4 - id 1 2 1

5 3 DDD ddd 2

6 - id 1 2 1

7 - activate TRUE 2 2
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Example Program
PROGRAM SR_Exanpl e
VAR
fbWite : FFU FB_Xm Wit e;
ast Xm Itens : FFU. Xnl |t ens;
xCndWite : BOO;

sComrent : STRINE 255) := 'This is the user coment.';
sExt ernal DTD : STRI NG : = ' <I DOCTYPE AAA SYSTEM "exanpl e. dtd">";
st Header : FFU. ST_Xnl User Def i nedHeader ;

END_VAR

st Header . sUser Comment : = sConment ;

st Header . pbyAddi ti onal Cont ent : = ADR(sExternal DTD);
st Header . sUser Corment : = St andar d. LEN( sExt er nal DTD) ;

fbWite(
i _xExecute := xCmdWite,
i _sFilePath :="'/sd0/Exanple.xm ",
i _xOverwriteFile : =,
i _sRoot El ement : =,
i _refXmltens := astXnmlltens,
i _stUser Defi nedHeader := st Header,
i _tinlineout : =,
g_xDone => ,
g_XxBusy => |,
g_XError => ,
g_etResult => |
g_sResul t Msg => );

Example XML File
<?xm version="1.0" encodi ng="ASCl | " ?>
<I--This is the user coment.-->
<! DOCTYPE AAA SYSTEM "exanpl e. dt d">

<AAA>
<BBB>1st bbb</ BBB>
<BBB>2nd bbb</ BBB>
<CCC id="1">
<DDD i d="1" acti vat e=" TRUE" >ddd</ DDD>
</ CCC>
</ AAA>
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XML Functions

What Is in This Chapter?

This chapter contains the following sections:

Section Topic Page
10.1 FC_Xm Get El enent Val ue 74
10.2 FC_Xm Set El enent Val ue 78
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Section 10.1
FC Xm Get El enent Val ue

What Is in This Section?
This section contains the following topics:

Topic Page
FC_Xnl Cet El enent Val ue Functional Description 75
FC_Xm Get El enent Val ue Considerations 77

74
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FC_Xm Cet El enent Val ue Functional Description

Overview
Type: Function block
Available as of: V1.0.8.0

Inherits from: -

Implements: -

FFU.FC_XmiGetElementVake :

— i_refXmlltems FC_XmlGetElementYalue
— i_sXpathToElement q_etResult
q_sElementValue

Functional Description
The function FC_Xm Get El enent Val ue is used to read the value of the specified XML element
from the buffer of type Xmi | t ens.

The return value is TRUE if the function has been executed successfully. If the return value is
FALSE, evaluate the output q_et Resul t .

Interface

Input Data type Description

i_refXmltens REFERENCE TO Xni | t ens | Buffer provided by the application which
contains the elements and attributes read
from or to be written to an XML file.

i _sXpat hToE!l enent STRING[255] XPath expression to specify the element
that is to be read.

Output Data type Description

g_et Resul t ET_Resul t Provides diagnostic information as a
numeric value.

g_sEl enment Val ue STRING[ Gc_ui X Lengt h | Provides the value of the specified element.

O String]
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XPath Expressions Defining the Content to Be Read
Use the syntax of the XPath (XML Path) language to specify the element whose value is to be
read. The parent-child relations between the elements in the buffer are determined by the
parameter di Par ent | ndex which indicates the array index where the parent element is stored.
NOTE: The function FC_Xm Get El enent Val ue supports a subset of the features provided with
XPath expressions.

The table lists the supported XPath expressions:

XPath expression Description

/ ./ <el ement name” Selects the element with the specified name of the
node.

/.l <el ement name>[ <n>] Selects the n'" element with the specified name of
the node.

I .[<el ement name>[ @attri but e>] Selects the element with the specified name of the

node that has the specified attribute.

.l <el ement name>[ @at tri but e>=<val ue>] Selects the element with the specified name of the
node that has the specified attribute and value.

The predicates, that are the expressions within square brackets [ ], can be followed by a slash /
together with an element name to address the next child element.

Example: / .. <el ement name>[ <n>] / <el enent nane>
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FC_Xm Get El enent Val ue Considerations

Considerations for Reading XML Values

Consider the following constraints:

e The execution of the function or the search of the specified element in the buffer of type
Xm |t ems is a time-consuming process and can take up to several milliseconds. To help
prevent other processes from being blocked by this function, create a separate task with low
priority (>24) for it. In addition, consider whether the watchdog for this task may be disabled to
avoid watchdog exceptions during the parsing process. For more information, refer to the
chapter System and Task Watchdogs in the Programming Guide of your controller.

e Depending on the size of the buffer Xml | t emrs and the position where the element is stored,
the execution time of this function can vary from one call to another. Consider this during the
commissioning of your application.

e The function is designed to process exactly one element. If your buffer contains more than one
element matching the XPath expression, it processes the element that is found first.
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Section 10.2
FC Xm Set El enent Val ue

What Is in This Section?
This section contains the following topics:

Topic Page
FC_Xnl Set El enent Val ue Functional Description 79
FC_Xm Set El enent Val ue Considerations 80

78
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FC_Xm Set El enent Val ue Functional Description

Overview

Type:

Function block

Available as of:

V1.0.8.0

Inherits from:

Implements:

5

i_refXmiltems
i_sXpathToElement
i_sElementValue

FFU.FC_XmlSetElementValue

FC_XmlSetElementalue
q_etResult

Functional Description

The function FC_Xm Set El enent Val ue is used to modify the value of the specified XML element
from the buffer of type Xmi | t ens.

The return value is TRUE if the function has been executed successfully. If the return value is
FALSE, evaluate the output q_et Resul t .

Interface

Input Data type Description

i_refXmltens REFERENCE TO Xni | t ens | Buffer provided by the application which
contains the elements and attributes read
from or to be written to an XML file.

i _sXpat hToE!l enent STRING[255] XPath expression to specify the element
that is to be read.

i _sEl ement Val ue STRING[ Gc_ui Xm Lengt h | The value to be set for the specified

O String] element.

Output Data type Description

g_etResul t ET_Resul t Provides diagnostic information as a
numeric value.
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XPath Expressions Defining the Content to Be Set
Use the syntax of the XPath (XML Path) language to specify the element whose value is to be set.
The parent-child relations between the elements in the buffer are determined by the parameter
di Par ent | ndex which indicates the array index where the parent element is stored.
NOTE: The function FC_Xml Set El enent Val ue supports a subset of the features provided with
XPath expressions.

The table lists the supported XPath expressions:

XPath expression Description
/ ..l <el ement name” Selects the element with the specified name of the
node.

/.l <el ement name>[ <n>] Selects the nt" element with the specified name of

the node.

/.L<el ement name>[ @at tri but e>] Selects the element with the specified name of the
node that has the specified attribute.

/.l <el ement name>[ @at tri but e>=<val ue>] Selects the element with the specified name of the

node that has the specified attribute and value.

The predicates, that are the expressions within square brackets [ ] , can be followed by a slash /
together with an element name to address the next child element.

Example: / ..[ <el ement name>[ <n>] / <el enent nane>

FC_Xm Set El enent Val ue Considerations

Considerations for Setting XML Values

Consider the following constraints:

e The execution of the function or the search of the specified element in the buffer of type
Xm | t ems is a time-consuming process and can take up to several milliseconds. To help
prevent other processes from being blocked by this function, create a separate task with low
priority (>24) for it. In addition, consider whether the watchdog for this task may be disabled to
avoid watchdog exceptions during the parsing process. For more information, refer to the
chapter System and Task Watchdogs in the Programming Guide of your controller.

e Depending on the size of the buffer Xn1 | t ens and the position where the element is stored,
the execution time of this function can vary from one call to another. Consider this during the
commissioning of your application.

e The function is designed to process exactly one element. If your buffer contains more than one
element matching the XPath expression, it processes the element that is found first.
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Chapter 11

CSV Function Blocks

What Is in This Chapter?

This chapter contains the following sections:

Section Topic Page
11.1 FB_CsvRead 84
11.2 FB CsvWite 92
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Section 11.1
FB_CsvRead

What Is in This Section?
This section contains the following topics:

Topic Page
FB_CsvRead Functional Description 85
FB_CsvRead Considerations 88
FB_CsvRead Troubleshooting 89
FB_CsvRead Example 90

84
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FB_CsvRead Functional Description

Overview
Type: Function block
Available as of: V1.0.8.0
Inherits from: -
Implements: -
77 M)
FFU.FB_CsvRead —
—i_xExecute q xDone —
— i_sFilePath q xBusy —
— i_stReadParameter q_xError —
— i_timTimeout q_etResult —
— i_stT ableReadyalues q_sResultMsq
q_stFilelnformation —
q_stCsvWwWamValueTruncated —

Functional Description

The function block FB_CsvRead is used to read a CSV file located on the file system of the
controller or on the extended memory (for example, an SD memory card). For information on the
file system, refer to the chapter Flash Memory Organization in the Programming Guide of your

controller.

The CSV file to read contains a number of values (columns) which are arranged in single records
(rows). The values are separated by a specific delimiter. The records are separated by a line break.

Based on the specified character code for the delimiter, the function block identifies the individual
values while reading the content of the file. The character code for the line break depends on the
operating system where the file has been created. The function block supports the three most

commonly used line break character codes (ASCII). It detects the line break character used while

reading the content of the file.

The following line break characters (ASCII) are supported:

e CRLF (ODOA hex): Used on operating systems such as Windows and MS-DOS.
e LF (0A hex): Used on operating systems such as Unix, Linux, Mac OS X, and Android.

e CR (0D hex): Used on operating systems such as Mac OS X version 9 or earlier.
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The values read from the specified file are stored in the read buffer provided by the application in
variables of type STRING. Declare the read buffer in the application as a two-dimensional ARRAY
of type STRING. Use the inputi _st Tabl eReadVal ues to provide the dimensions of the array
and the pointer to that array to the function block. For further information, refer to the structure
ST_CsvTabl e (see page 37).

The file to be read must contain only ASCII characters to help ensure the correct rendition of the
content of the file in the application. Files can contain a byte order mark (BOM) at the beginning
which indicates the encoding of the processed file. ASCII-encoded files do not contain a BOM. The
function block verifies the specified file for specific BOMs.

In case the file contains one of the following BOMs, the execution of the function block is canceled
and an error is indicated:

FE FF hex, FF EF hex, or EF BB BF hex

Use the inputi _st ReadPar anet er to determine the amount of data to be read. You can read
the entire content of the file. You can also select a single record (row), a single column, or a single
value to be read. Further, you can select to read only the file information which is provided by the
output g_st Fi | el nfornati on.

Interface

Input Data type Description

i _xExecute BOOL The function block executes the read operation with
the specified CSV file upon a rising edge of this
input.
Also refer to the chapter Behavior of Function Blocks
with the Input i xExecute (see page 21).

i _sFilePath STRING[255] File path to the CSV file.

If a file name is specified without file extension, the
function block adds the extension .csv.

i _st ReadPar anet er

ST_CsvReadPar anet er

Specifies the content to be read from the file.

i _tinTi meout

TIME

After this time has elapsed, the execution is
canceled.
If the value is T#0s, the default value T#2s is applied.

i _st Tabl eReadVal ues ST_CsvTabl e Structure to pass the buffer provided by the
application to the function block (refer to the
ST_CsvTabl e structure (see page 37)).
Output Data type Description
q_xDone BOOL If this output is set to TRUE, the execution has been
completed successfully.
q_xBusy BOOL If this output is set to TRUE, the function block
execution is in progress.
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Output

Data type

Description

gq_XxError

BOOL

If this output is set to TRUE, an error has been
detected. For details, refer to g_et Resul t and
g_et Resul t Msg.

g_et Resul t

ET_Resul t

Provides diagnostic and status information as a
numeric value.

If g_xBusy = TRUE, the value indicates the status.
If g_xDone or g_xError =TRUE, the value
indicates the result.

g_sResul t Msg

STRING[80]

Provides additional diagnostic and status information
as a text message.

g_stFilelnformation

ST _CsvFilelnfo

The structure contains information about the last file
that has been processed

g_st War nVal ueTruncat ed

ST_CsvWar nVal ueTrunca
ted

Provides information about the first value that has
been truncated, if available.

NOTE: The output is updated along with gq_xDone.

For more information about the signal behavior of the basic inputs and outputs, refer to the chapter
Behavior of Function Blocks with the Input [ xExecute (see page 21).
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FB_CsvRead Considerations

Considerations

Consider the following constraints for reading a CSV file:

Only CSV files with ASCII encoding are supported.

Itis not verified whether the file encoding is actually ASCII. If the file contains characters outside
the range of the ASCII character code set, the values rendered by the application are not valid.
The values read from the file are stored as STRING values in the application. This applies even
to numeric values. Before they can be processed, the values need to be converted to the
appropriate datatype. To achieve this, it is a good practice to use the STRI NG_TO_ conversion
functions. The conversion functions require a specific syntax of the STRING values depending
on the target datatype. Consider these requirements when creating the files to simplify the
processing of read values.

File operations are time-consuming processes. To help prevent influencing time-critical control
functions in your application, create a separate task with lower priority for these processes. In
addition, consider whether the watchdog for this task may be disabled to avoid watchdog
exceptions during the parsing process. For more information about task management, refer to
the chapter System and Task Watchdogs in the Programming Guide of your controller.

The timeout parameteri _t i nili meout is used to monitor the read operation. If the value
specified for the timeout is exceeded during execution of the FB_CsvRead function block, the
read operation is canceled and the function block generates an error. To select an appropriate
value for the timeout parameter, consider that the read operation takes several task cycles.
Thus, calculate the product of the number of required task cycles and the task interval to specify
the minimum value for the timeout parameter.

The number of cycles depends, besides the size of the file to be read, on the size of the
processing block which can be specified by the parameter Gc_ui CsvReadPr occessi ng-

Bl ockSi ze in the GPL (see page 49). Analyzing the content of the file is split into several read
operations to reduce the load for the single task cycle. During each read operation, one data
block is processed and, if requested, stored to the buffer. The larger the processing block size,
the fewer cycles are required for reading the file. However, a larger block size increases the
execution time of this single read operation.

The character code specified as delimiter is not supported as part of a value.

88
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FB_CsvRead Troubleshooting

Troubleshooting

The table describes some general issues and their solutions:

Issue

Cause

Solution

Execution ends with a detected
error and result indicates
Fi | ePat hl nval i d.

® The specified directory is not
available.

® The given file path has invalid
syntax.

o Verify that the directory exists. In case the
file path targets extended memory (such as
an SD memory card), verify that it is
available.

o Verify that the syntax used is supported by
your particular controller.
For example, your controller may support '\ '
as a separator, while another controller
supports '/ " instead.

Execution ends with a detected
error and result indicates
Tabl el nval i d.

® The pointer to the read buffer
is not assigned.

o Verify the correct assignment of the
parameter pbyTabl e in the structure
i _st Tabl eReadVal ues (see page 37).

Execution ends with a detected
error and result indicates
Tabl eReadVal uesl nval i d.

® The dimensions of the
specified buffer (table) are not
consistent.

o Verify the correct assignment of the
parameter in the structure
i _st Tabl eReadVal ues (see page 37).

Execution ends with a detected
error and result indicates
ReadPar anet er | nval i d.

® The parameters specified for
the read mode are
inconsistent.

® No character has been
specified for the delimiter.

o Verify that the value selected for
et ReadMbde is supported by
ET_CsvReadMode (see page 27).

o [f et ReadMbde = OneRow, the value for
ui NunmOfF Row must not be 0.

o If et ReadMbde = OneCol um, the value for
ui NunmOfF Col umm must not be 0.

o If et ReadMbde = OneVal ue, the values for
ui NunmOf Row and ui Nuntof Col unm must
not be 0.

® The value for sDel i m t er must not be
empty.

Execution ends with a detected
error and result indicates
Ti meout .

® The specified value for the
timeout is too low.

® Increase the timeout parameter according to
the number of cycles needed to read the file.
Also consider the task interval.

® Increase the processing block size per read
operation to reduce the number of function
block calls which are needed to read the file.
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FB_CsvRead Example

Overview
The following example shows how the values read from a CSV file are stored in the buffer provided

by the application for further processing.

Example CSV File

Content of the file example.csv with delimiter specified as semicolon(; ):

PNo; PNane; PVal ue; PUni t ; Descri ption

1; Vel o_Max; 1500; r pm maxi mum vel ocity of the notor

2; Vel o_M n; 100; r pmy mi ni nrum vel ocity of the notor

3; Vel o_ManMbde_S| ow; 150; r pm vel oci ty manual node sl ow nove
4; Vel o_ManMode_Fast ; 600; r pm vel oci ty manual node fast nove

Example Program

PROGRAM SR_Exanpl e
VAR
f bRead : FFU. FB_CsvRead;
xCndRead : BOOL;
sCsvTabl e: ARRAY[ 0. . c_ui NunOf Rows- 1, 0. . ¢_ui NunmOf Col umrms-
1] OF STRI NG c_ui Lengt hOf Val ue) ;
st CsvTabl e: FFU. ST _CsvTabl e;
END_ VAR
VAR CONSTANT
C_ui NunTX Rows : Ul NT: = 8;
C_ui Nun® Col ums : Ul NT: = 7;
c_ui Lengt hOf Val ue : Ul NT: = 20;

END_VAR
f bRead. i _st Buf f er ReadVal ues. pbyTabl e : = ADR(g_asCsvTabl e);

f bRead. i st BufferReadVal ues. ui Nuntf Rows : = c¢_ui NunOf Rows;

f bRead. i _st Buf f er ReadVal ues. ui Nuntf Col ums : = c_ui NunOf Col umms;

f bRead. i _st Buf f er ReadVal ues. udi Si zeOf Tabl e : = S| ZEOF(asCsvTabl e) ;
fbRead.i _st ReadParaneter.sDelimter :=";";

fbRead. i st ReadPar anet er. et ReadMbde : = FFU. ET_CsvReadMode. Al | Val ues;

L

i
f bRead. i st ReadPar anet er . ui NuntX Row : ;
f bRead. i _st ReadPar anet er . ui Nunf Col unm : = 0;

f bRead(
i _xExecut e: = xCndRead,
i _sFilePath:="/sd0/ Exanpl e.csv',
i _stBufferReadVal ues: = ,
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i _st ReadPar aneter: = ,

i _tinli meout: =,

q_xDone=> |,

q_xBusy=> ,

q_xError=> ,

g_etResul t=> ,

q_sResul t Msg=> ,

g_st Fi |l el nformati on=> ,

g_st Csv\War nVal ueTruncat ed=> ,
xVal ueTruncat ed=> );

Buffer
The buffer provided by the application contains the elements read from the CSV file:

Array 0 1 2 3 4 5 6
Index

0 PNo PNane PVal ue PUni t Description - -
1 0 Vel o_Max 1500 rom maximum velocity of - -
2 1 Velo_Mn 100 rpm minimum velocity of - -
3 2 Vel o_Man_S| ow 150 rom velocity manual mode - -
4 3 Vel o_Man_Fast 600 rom velocity manual mode - -
5 - - - - - - -
6 - - - - - _ _
7 - - - - - - -

NOTE: The values in the column Description have been truncated while reading the file because
the length of the STRINGSs in the read buffer is limited to 20 characters. The output g_st War n-
Val ueTr uncat ed of the function block indicates that the value in row 2 and column 5 has been
truncated.
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Section 11.2
FB CsvWite

What Is in This Section?
This section contains the following topics:

Topic Page
FB_CsvW i t e Functional Description 93
FB_CsvW i t e Considerations 95
FB_CsvW i t e Troubleshooting 96
FB_CsvW it e Example 97
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FB_CsvW i t e Functional Description

Overview
Type: Function block
Available as of: V1.0.8.0
Inherits from: -
Implements: -
77 (ol
FFU.FB_CsvWrite —
—i_xExecute q_xDone —
— i_sFilePath qQ xBusy —
— i_stWriteParameter q xEmor —
— i_timTimeout q_etResult —
— i_stT ableWriteValues q_sResultMsg —
q_udiFileSize —

Functional Description
The function block FB_CsvW i t e is used to write values to a CSV file located on the file system
of the controller or on the extended memory (for example, an SD memory card). It can also create
a new file. For information on the file system, refer to the chapter Flash Memory Organizationin
the Programming Guide of your controller.
The data to be written to the file is stored in the buffer provided by the application as variables of
type STRING. Declare the buffer in the application as a two-dimensional ARRAY of type STRING.
Use theinputi _st Tabl eWi t eVal ues to provide the dimensions of the array and the pointer to
that array to the function block. For further information, refer to the structure ST_CsvTabl e
(see page 37).
The two-dimensional array represents the table structure consisting of rows and columns. Each
row represents a record. The number of columns represents the maximum number of values one
record can have.

The inputi _st Wit ePar anmet er provides the parameter to control the write operation. Use the
parameter sDel i mi t er to specify the character code for the delimiter that is inserted to separate
the individual values of the file. The value of the parameter et ModeFi | eOpen allows you to

specify whether the data is to be appended to an existing file or whether a new file is to be created.
Use the parameters ui NumOf Rows and ui NunOf Col umnms to specify the amount of data to be

written.
The character code LF ( OA hex) is inserted to provoke a line break between two records.
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Interface

Input

Data type

Description

i _XExecute

BOOL

The function block opens or creates the
specified CSV file and writes the specified
content into it upon a rising edge of this
input.

i _sFilePath

STRING[255]

File path to the CSV file.

If a file name is specified without file
extension, the function block adds the
extension .csv.

i _stWiteParaneter

ST_Wit eParaneter

Specifies the mode for opening the CSV file
and the content to be written into the file.

i _tinli meout

TIME

After this time has elapsed, the execution is
canceled.

If the value is T#O0s, the default value T#2s is
applied.

i _stTabl eWiteVal ues

ST_CsvTabl e

Structure to pass the buffer provided by the
application to the function block (refer to the
ST_CsvTabl e structure (see page 37)).

Output

Data type

Description

q_xDone

BOOL

If this output is set to TRUE, the execution
has been completed successfully.

q_xBusy

BOOL

If this output is set to TRUE, the function
block execution is in progress.

q_xError

BOOL

If this output is set to TRUE, an error has
been detected. For details, refer to
g_et Resul t and q_et Resul t Msg.

g_etResul t

ET_Resul t

Provides diagnostic and status information
as a numeric value.

If g_xBusy = TRUE, the value indicates the
status.

If g_xDone or q_xEr r or = TRUE, the
value indicates the result.

gq_sResul t Msg

STRING[80]

Provides additional diagnostic and status
information as a text message.

g_udi Fi |l eSi ze

UDINT

Provides the file size in bytes of the file
recently processed.
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FB_CsvW i t e Considerations

Considerations

Consider the following constraints for writing a CSV file:

e File operations are time-consuming processes. To help prevent influencing time-critical control
functions in your application, create a separate task with lower priority for these processes. In
addition, consider whether the watchdog for this task may be disabled to avoid watchdog
exceptions during the parsing process. For more information about task management, refer to
the chapter System and Task Watchdogs in the Programming Guide of your controller.

e The timeout parameter i _t i nili meout is used to monitor the file operation. If the value
specified for the timeout is exceeded during execution of the function block, the write operation
is canceled and the function block indicates an error. To select an appropriate value for the
timeout parameter, consider that the file operation takes several task cycles. Thus, calculate the
product of the number of required task cycles and the task interval to specify the minimum value
for the timeout parameter.

e The number of cycles depends, besides the amount of data to be written, on the size of the
processing block which can be specified by the parameter Gc_ui CsvW i t ePr occessi n-

Bl ockSi ze in the GPL (see page 49). The writing data to the file is split into several write
operations to reduce the load for the single task cycle. During each write operation, one data
block is processed and written to the file. The larger the processing block size the fewer cycles
are required for creating and writing the file. However, a larger block size increases the
execution time of each write operation.
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FB_CsvW i t e Troubleshooting

Troubleshooting

This table describes some general issues and their solutions:

Issue Cause Solution
Execution ends with a detected | ® The specified directoryisnot | ® Verify that the directory exists. In case the file
error and result indicates available. path targets extended memory (such as an
Fi | ePat hl nval i d. e The given file path has SD memory card), verify that it is available.
invalid syntax. o Verify that the syntax used is supported by
® The specified file does not 3|£our partlc?lar controllttar. I o
exist on the specified file or example, your.con rolier may suppo
path. as a separator, while another controller
supports '/ ' instead.
® For the parameter et MbdeFi | eOpen
(see page 28), select the value AppendPl us.
Execution ends with a detected | ® The specified file already ® Specify another file name.
Izirrloreiln? ;easdultEl)r(]idlScta;es ei(ls/tbsdbu':t_tre e Ifthe existing file can be overwritten, select for
y ' € ert Zgosen ; the parameter et ModeFi | eQpen
(see page ) 0es ng (see page 28)the value Cr eat ePl us.
allow overwriting the file.
Execution ends with a detected | ® The pointer to the read e Verify the correct assignment of the parameter
error and result indicates buffer is not assigned. pbyTabl e in the structure
Tabl el nval i d. i _stTabl eWiteVal ues (see page 37).
Execution ends with a detected | ® The dimensions of the o Verify the correct assignment of the parameter
error and result indicates specified CSV table are not in the structure i _st Tabl eWi t eVal ues
Tabl eWiteVal uesl nval i d. consistent. (see page 37).
Execution ends with a detected | ® The parameter specified for | ® Verify that the selected value for
error and result indicates the write mode are et ModeFi | eQpen is supported by
WiteParaneterlnvalid. inconsistent. et MbdeFi | eQpen (see page 28)
® No character has been e The value for sDel i ni t er must not be
specified for the delimiter. empty.
Execution ends with a detected | ® The specified value for the | ® Increase the timeout parameter according to
error and result indicates timeout is too low. the number of cycles needed to create the file.
Ti meout . Consider also the task interval.
® Increase the processing block size per write
operation to reduce the number of function
block calls which are needed to create the file.
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FB_CsvW it e Example

Overview
The following example shows how to implement the FB_CsvW i t e function block to write data to
an existing CSV file.

Buffer

The buffer provided by the application contains the elements to be written to the CSV file:

Array Index 0 1 2 3 4 5
0 2017-02-24 09:30:10 OpMode Machine - - -
AutoMode
1 2017-02-24 09:35:27 Error Module1 - - -
ErrorlD
16#A123
2 2017-02-24 09:35:27 State Machine - - -
ErrorStop
3 _ _ _ _ _ _
4 - - - - - -
5 - - - - - -
6 _ _ _ _ _ _
7 - - - — - -

Example Program
PROGRAM SR_Exanpl e

VAR

fbWite : FFU FB_CsvWi te;
xCmdWite :BOO;
asCsvTabl e: ARRAY[ 0. . c_ui NumOf Rows- 1, 0. . ¢_ui NumOf Col urms-
1] OF STRI NG c_ui Lengt hOf Val ue) ;

st CsvTabl e:

END_VAR

VAR CONSTANT
C_ui Nunf Rows : Ul NT: = 8;

C_ui Nun®f Col umms : UINT: = 7;
c_ui Lengt hOf Val ue : Ul NT: = 80;

END_VAR

fbWite.i stTabl eWiteVal ues. pbyTabl e

FFU. ST _CsvTabl €;

: = ADR(asCsvTabl e);

fbWite.i_stTabl eWiteVal ues. ui Nunf Rows : = c_ui Nuntf Rows;
fbWite.i_stTabl eWiteVal ues. ui NunOf Col utms : =

C_ui NuntX Col ums;
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fbWite.i_stTabl eWiteVal ues. udi Si zeOf Tabl e

fbWite.i _stWiteParaneter.
fbWite.i _stWiteParaneter.

fbWite.i _stWiteParaneter.
fbWite.i _stWiteParaneter.

fbWite(
_XExecute: =

:= SI ZEOF(asCsvTabl e) ;
sDelimter :="';";
et MbdeFi | eOpen : = FFU. ET_MdeFi | eOpen. Append

ui Nunf Rows : = 3;

ui Nunof Col umtms @ = c¢_ui NunOf Col umms;

xCmdW it e,

_sFil ePath: = ' /sdO/ Exanpl e. csv',

_tinTineout: =,

i
i
i _stWiteParaneter: =
i
i

_stTabl eWiteVal ues: = ,

gq_xDone=> |,
gq_XBusy=> |,
q_xError=>,
g_et Resul t => |
g_sResul t Msg=> ,

g_stFilelnformati on=> );

Example CSV File

Content of example.csv after appending new data:

Dat e; Ti ne; Event ype; Event ; ; ; ;

2017- 02- 24; 09: 27: 36; OpMode; Machi ne - Power on;;;;

2017- 02- 24; 09: 27: 54; OpMode; Machi ne - Manual Mode;; ;;
2017- 02- 24; 09: 28: 32; OpMode; Machi ne - Homi ng;;;;

2017-02- 24; 09: 29: 44; St at e; Machi ne - Al Mdul es Honed;;;;

2017-02- 24; 09:
2017-02- 24; 09:
2017-02- 24; 09:

30:
35:
35:

10; OpMode; Machi ne - Aut oMbde; ; ; ;
27; Error; Modul el -
27; St at e; Machi ne -

Errorl D 16#A123;; ;;
Error Stop;;;;
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A

application
A program including configuration data, symbols, and documentation.

C

configuration
The arrangement and interconnection of hardware components within a system and the hardware
and software parameters that determine the operating characteristics of the system.

controller
Automates industrial processes (also known as programmable logic controller or programmable
controller).

E

expansion bus
An electronic communication bus between expansion 1/0 modules and a controller.

1’0
(input/output)

P

program
The component of an application that consists of compiled source code capable of being installed
in the memory of a logic controller.
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ClosingFile, 29

common inputs and outputs
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E

ET_CsvReadMode, 27
AllValues, 27
GetFilelnformation, 27
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ET_ModeFileOpen, 28
Append, 28
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CreatePlus, 28
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FileCloseFailed, 29
FileFormatUtility, 29
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Filelnvalid, 29
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FileOpenFailed, 29
FilePathlnvalid, 29
FilePathTooLong, 37
FileReadFailed, 30
FileWriteFailed, 29
FirstltemInvalidParentindex, 37
FirstitemNoElement, 37
GetFileSize, 29
GetFileSizeFailed, 30

Idle, 29

Initializing, 29
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OK, 29

OpeningFile, 29
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