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Warranty and Liability

Warranty and Liability

Note

The application examples are not binding and do not claim to be complete
regarding configuration, equipment and any eventuality. The application
examples do not represent customer-specific solutions. They are only intended
to provide support for typical applications. You are responsible for ensuring that
the described products are used correctly. These application examples do not
relieve you of the responsibility to use sound practices in application, installation,
operation and maintenance. When using these application examples, you
recognize that we cannot be made liable for any damage/claims beyond the
liability clause described. We reserve the right to make changes to these
application examples at any time without prior notice. If there are any deviations
between the recommendations provided in this application example and other
Siemens publications — e.g. Catalogs — the contents of the other documents
have priority.

We do not accept any liability for information contained in this document.

Any claims against us — based on whatever legal reason — resulting from the use of
the examples, information, programs, engineering and performance data, etc.
described in this application example shall be excluded. Such an exclusion shall
not apply in the case of mandatory liability, e.g. under the German Product Liability
Act (“Produkthaftungsgesetz”), in case of intent, gross negligence, or injury of life,
body or health, guarantee for the quality of a product, fraudulent concealment of a
deficiency, or breach of a condition which goes to the root of the contract
(“wesentliche Vertragspflichten”). However, claims arising from a breach of a
condition which goes to the root of the contract shall be limited to the foreseeable
damage which is intrinsic to the contract, unless caused by intent or gross
negligence or based on mandatory liability for injury of life, body or health. The
above provisions do not imply a change in the burden of proof to your detriment.

It is not permissible to transfer or copy these application examples or excerpts
thereof without express authorization by Siemens Industry Sector.
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1 Automation Task

1.1 Overview

1 Automation Task

1.1 Overview

Overview of the automation task

Modern automation technology increasingly integrates internet technologies which
— together with an integrated Ethernet-based communication — enable, for
example, direct access to the system via the intranet. During the test and
commissioning phase, the commissioning engineer wants to have flexible access
to the CPU; individual data are to be visualized during operation for diagnostic
purposes:

For access mechanisms via the internet or intranet it is reasonable to use already
existing standards such as the http technology, standard web browsers and
common "languages" such as HTML or JavaScript.

Figure 1-1
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1 Automation Task

1.1 Overview

Description of the automation task

If you want to access a CPU via standard web mechanisms, the following
requirements are to be met:

e They gain access to the CPU with standard hardware and standard
mechanisms via Industrial Ethernet. They do not require any additional
hardware and software.

e Access to the CPU is performed individually related to the system and also
visualized, if required. Each CPU has its individual web page virtually “in
the stomach".

e Also operating personnel without any automation knowledge is provided
simple access to the CPU.

S7-Web2PLC
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2.1 Overview of the overall solution

2 Automation Solution
2.1 Overview of the overall solution
Scheme

SIMATIC CPUs with PROFINET interface provide the opportunity to access
variables of the CPU with the help of web pages provided by the system.

The CPU web server is accessed via a web browser: In addition to the standard
mechanisms of the web page such as identification, diagnostic buffer, module
status, messages, communication, topology, variable status and table, individual
web pages can be designed and called for your particular application.

The web server with the web page is already integrated in the CPU.

To create your individual web page (user-defined web page), you can use any
tools such as Microsoft Frontpage, Notepad, etc.. For designing your web page,
you can use all options provided by HTML, CSS and JavaScript.

In addition, there is a special command syntax (AW P command) for directed
communication with the CPU.

The following figure gives an overview of the implemented solution.

Figure 2-1
Client with web browser
(£ ]
PROFINET
‘\\Request o .
I Web page \\ Industrial Ethernet [Jii
lu] ] |
S7 program / ‘ \
= - Blocks CPU 317-2 PN/DP as web server
SIMATIC Manager | HTMLfile
-STEP 7
-S7-Web2PLC
HTML editor
- HTML file

S7-Web2PLC
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2 Automation Solution

2.1 Overview of the overall solution

Procedure for creating user-defined web pages at a glance

1. With an HTML editor, you create the HTML file for the user-defined web page.
2. With STEP 7, you create the S7 program.

3. With the option package S7-Web2PLC which is integrated in STEP 7, the
HTML file is stored in data blocks together with images, etc..

With the SIMATIC Manager, you transfer all data blocks to the CPU.

5. Via a web browser, you open the web page of the CPU. Access to the web
server of the CPU is possible independently of the configuration computer;
every output device with access to the PN interface of the CPU can display the
web page.

Detailed explanations of the creation of a web page and programming in STEP 7
can be found from Chapter 5 Configuration and Settings on.

Configuration of the application

This application was implemented with a CPU 317-2 PN/DP. A PC is connected via
the PROFINET interface. The PC serves for the creation of the S7 program and the
HTML file as well as for displaying the web page in a web browser.

Shown are all steps necessary to create a web page and to subsequently call it via
the CPU.

Topics not covered by this application

This application is an introduction to the use of S7-Web2PLC and user-defined web
pages for beginners. Shown are simple methods for accessing the web page of a
CPU with HTML and S7-Web2PLC.

This application does not include a complete description of HTML. To gain deeper
knowledge of HTML and JavaScript, please refer to the literature and internet
pages specified in Chapter 0O References.

Required knowledge

10

We assume that you are already familiar with SIMATIC S7 and STEP 7.

S7-Web2PLC
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2 Automation Solution

2.2 Description of the content of this application

2.2 Description of the content of this application

Content of the example application

The example application provides the following deepening contents:

e Configuration of the web server for a CPU with PN interface

e Creation of a user-defined web page for the CPU with the following functions:

Displaying of CPU variables (1; see Figure 2-2)

Setting of CPU variables (2)

Displaying of texts which are linked with CPU variables (3)
Displaying of images which are linked with CPU variables (4)
Cyclic refreshing of the web page (5)

e Particularities in the S7 program creation

S7-Web2PLC

Providing variables for the web page
Further processing of variables from the web page in the S7 program

Version 1.0, Entry ID: 44212999 11
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2 Automation Solution

2.2 Description of the content of this application

Overview and description of the user interface

The following figure shows the web page created in this application:

Figure 2-2

) Userdefined Website - Application Example - Mozilla Firefox

Flowrate of tank filling or clearing
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ClozeValve @ @

Description

The web page shows a tank with the tank filling level "Tank Level". The limit values
of the tank filling level can be found under "Measurement".

Via the "OpenValve" button, the tank valve can be opened so that the liquid is
cleared. With the "CloseValve" button, the tank valve is closed so that the tank is
filled. Dependent on the pressed button, the valve position is indicated via the

color.

The flow rate with which the tank is filled or cleared is defined via the "Set a new
Flowrate" button. By default, a medium flow rate of 5 is set. The lower the value for

"Flowrate", the faster the tank is cleared.

Via the indication, the status of the tank filling level is indicated in clear text.

12
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2 Automation Solution

2.2 Description of the content of this application

Advantages of the solution with AWP

The creation of a user-defined web page is advantageous if no permanent HMI
system is required, but diagnostic information and visualizations are needed
occasionally. Since standard web technologies are used, no additional visualization
hardware and software is required.

A solution with AWP is reasonable for simple applications and the web page can
be designed individually according to your requirements.

S7-Web2PLC
Version 1.0, Entry ID: 44212999 13
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2 Automation Solution

2.3 Hardware and software components used

2.3

Hardware and software components used

This application was created with the following components:

Hardware components

Note

14

For this application, you require the current firmware version of the CPU.
Depending on the CPU type, the following entries contain links to the
corresponding downloads:

e  S7-300: http://support.automation.siemens.com/WW/view/en/26290163

e  S7-400: http://support.automation.siemens.com/WW/view/en/40945038

Table 2-1
Component Qty. MLFB/order number Note

CPU 317-2 PN/DP 1 6ES7317-2EK14-0AB0 Alternatively, every S7-
300 (firmware version
V3.2 or higher) or S7-
400 CPU (firmware
version V6.0 or higher)
with PROFINET
interface can be used.

SIMATIC S7-300 1 6ES7307-1BA00-0AAQ Alternatively, every S7-

power supply PS307 300 or S7-400 power
supply can be used.

PG/PC with Ethernet 1

interface

IE FC TP STANDARD | 1 6XV1840-2AH10 Connecting cable IE;

CABLE minimum order quantity
20m

RJ45 plug-in 2 6GK1901-1BB10-2AA0 Easy to assemble

connector

S7-Web2PLC

Version 1.0, Entry ID: 44212999
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2 Automation Solution

Standard software components

Table 2-2

2.3 Hardware and software components used

Component

Qty.

MLFB/order number

Note

STEP 7 V5.5 with
integrated S7-
Web2PLC

6ES7810-4CC10-0YA5

S7-Web2PLC can be
found on the STEP 7
CD under "Optional
Components".

Software tool for
creating HTML files,
e.g. Frontpage,
Notepad, ...

Web browser, e.g.
Internet Explorer,
Mozilla Firefox, ...

Example files and projects

S7-Web2PLC

The following list contains all files and projects used in this example.

Table 2-3

Component

Note

44212999 Web2PLC_CODE_v10.zip

html.

The packed file contains the STEP 7
project with the related HTML file.

The HTML file with the related files is
stored in the project directory
\Step7\S7Proj\Web\Web2PLC\Example\

44212999 Web2PLC_DOKU_v10_e.pdf

This document.

Version 1.0, Entry ID: 44212999
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2 Automation Solution

2.4 Alternative solutions for user-defined web pages

2.4 Alternative solutions for user-defined web pages

Depending on your application task, Siemens offers a wide range of solutions for
data access to S7-CPUs with web technologies:

Java applets

With the help of IE CPs (CPs 243-1IT, 343-1 Advanced, 443-1 Advanced) and
Java applets, you can easily create a simple visualization user interface. Process
variables are integrated via S7 controls. The Java user interface is displayed in a
standard web browser.

Java Beans
S7 Java Beans provide the opportunity to create individual Java applets for
medium to large web applications.
Sm@rt Service with WinCC flexible
With WiIinCC flexible and the Sm@rtService option, it is possible to connect to a
control panel via the internet directly from your service/maintenance workplace.
WinCC Web Navigator

The WinCC option package "WinCC Web Navigator" enables the creation of a
solution for the topic "operation and monitoring" via the intranet/internet. Thus, you
can implement a distribution of the operating and monitoring functions of your
automation system via the intranet/internet with the standard means of WinCC. In
that, common internet safety methods are supported by the "WinCC Web
Navigator" and the supplied wizards provide quick support for your task.

Further links

Further information on alternative solutions can be found in Chapter 0 References.

S7-Web2PLC
16 Version 1.0, Entry ID: 44212999
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3 General Principles of Web Pages and User-defined Web Pages

3.1 General principles of web pages

3 General Principles of Web Pages and
User-defined Web Pages

General definitions

In the context of web design, the term web page is used for a document in the
World Wide Web, which can be called from a web server with a web browser by
specifying a Uniform Resource Locator (URL). In this context, it is also spoken
about an HTML page or an HTML document.

A user-defined web page is understood as a web page with an additional
command syntax (AWP commands) which can be used to access an S7-CPU with
PN interface.

3.1 General principles of web pages

If you already have basic knowledge of HTML, you may skip this Chapter and
continue reading at Chapter 3.2 Principles of user-defined web pages.

3.1.1 Principles of HTML

HTML stands for "Hypertext Markup Language" and is a text-based markup
language for structuring headers, texts, lists, tables or images. Among other things,
HTML does without loops and variables and is therefore no programming
language.

Structure
An HTML document consists of three areas:

¢ Document type declaration (doctype) at the beginning of the file, stating the
document type definition (DTD) used, e.g. HTML 4.01 Transitional.

e HTML head for information which is not to be displayed in the display area of
the web browser.

e HTML body for information which is displayed in the web browser.

HTML elements (tags)

The content of HTML files is written in "HTML elements" and is marked by tags.
Almost all HTML elements are marked by an introductory and a concluding tag.
The content in between is the "scope of application” of the corresponding element.

Example: Text paragraphs are marked by the <p> tag. The end of a tag is
represented by an introductory "</".

<p>This is a text.</p>
Tags are cascadable and can be nested.

S7-Web2PLC
Version 1.0, Entry ID: 44212999 17
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3 General Principles of Web Pages and User-defined Web Pages

3.1 General principles of web pages

Typical tags

The following table gives an overview of the most important tags for structuring
information, which are also used in this example application:

Table 3-1
Representation Function Example
<l-- --> Comment <l-- This is a
coment! -->
<a> ..</a> Link
<b> ...</b> Boldface <b>This text is bol d</b>.

<body> ..</ body>

Content is displayed in the web browser

<h1l> ...</hl1l>

Text heading

<head> ... </ head>

Head of an HTML file

<htm > ...</htnl >

Fundamental web page tag

<i ng>

Integration of an image

<p> ...</p>

Text paragraph

<style> ... Definition domain for stylesheet
</style> formattings

<table> ... Table

</tabl e>

Creates a table in combination with
<tr>and <t d>

<td> ...</td>

Table column

<th> ...</th> Table head
<tr> ..</tr> Table row
3.1.2 Using forms

Forms are used for being able to perform interactions with the user.

For example, the user can fill in input fields in a form and then send the form by
clicking a button. The content of the form is thus sent to the web server.

With the "POST" method, the content of the form is transferred from the web
browser to the web server with a special POST request.

3.1.3 Principles of JavaScript

JavaScript is an own programming language and was created for the purpose of
optimizing HTML pages. JavaScript is a client-side programming language, which
means that the JavaScript programs are executed in the web browser and
interpreted by the web browser during runtime.

JavaScript is supposed to supplement HTML, not to replace it.

JavaScript is fundamentally different from the programming language Java. The
similarity of the name is due to the intention to make a connection to the then very
popular programming language for marketing reasons.

With JavaScript, you can, among other things, expand the HTML page by the
following functions:

e Processing of keyboard entries

18

S7-Web2PLC
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3 General Principles of Web Pages and User-defined Web Pages

3.1 General principles of web pages
e Dynamic modification of the web page

Integration of JavaScript in HTML
There are several ways to integrate JavaScript commands in an HTML file:
e between the tags <script> and </script>
e in an external file
e as HTML link
e as parameter of an HTML tag

Usually, JavaScript commands are defined in the head of the HTML file, i.e.
between the tags <head> and </ head>. The syntax for JavaScript is:

<script type="text/javascript"> </script>

S7-Web2PLC
Version 1.0, Entry ID: 44212999 19
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3 General Principles of Web Pages and User-defined Web Pages

3.1 General principles of web pages

3.14 Automatic refreshing of the web page

Options

In principle, HTML is static and does not respond to modifications of the content.
Therefore, if values change in the S7 program, it is useful to have the changed
values displayed in the web browser.

There are several ways to refresh the display of the web page:

e Manual refresh with "F5"

e Automatic refresh with an HTML meta date in the head of the HTML file
e Automatic refresh with JavaScript in the body of the HTML file

Manual refresh

With the function key "F5" (Internet Explorer: "View > Refresh”; Mozilla Firefox:
"View > Reload"), the display in the web browser is refreshed manually.

Refreshing with HTML

With the following code line in the head of the HTML file, the display in the web
browser is refreshed cyclically:

<neta http-equiv="refresh" content="2; URL=Exanple. htn>

The refresh cycle is entered in seconds. With "cont ent =" 2", the refresh cycle is
2 seconds.

Via "URL=", the web page to be refreshed is specified, in this example the file
"Example.htm".

Refreshing with JavaScript

In the body of the HTML file, the following JavaScript refreshes the display in the
web browser every 5 seconds:

<script |anguage="JavaScript">
wi ndow. set Ti neout ("l ocation.rel oad()", 5000);
</script>

S7-Web2PLC
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3 General Principles of Web Pages and User-defined Web Pages

3.2 Principles of user-defined web pages

3.2 Principles of user-defined web pages

The following Sections provide basic knowledge of user-defined web pages
referred to the application.

Context-related information can be found in the online help of S7-Web2PLC and on

SFC99.
3.21 Creating user-defined web pages
Figure 3-1
\\\\\\ Client with browser
-
Wequest PROFINET [l
I Web page \\y Industrial [l
Ethernet
‘n it
n
SIMATIC Manager /@'
® Blocks CPU 317-2 PN/DP as web server
£ - OB1

Manager _o
-STEP 7 DB333/334
- S7-Web2PLC ™~

Symbols
HTML editor \ S7-Web2PLC

Editor /

@ [HTML file
Images

S7-Web2PLC
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3 General Principles of Web Pages and User-defined Web Pages

3.2 Principles of user-defined web pages

Procedure

22

1. With an HTML editor, you create the HTML file for the CPU. To be able to
access variables of the CPU, a corresponding command syntax (AWP
commands) is provided.

2. In STEP 7, you assign a symbolic name to variables which you want to use on
the web page.

3. With S7-Web2PLC, you import the symbols and integrate the HTML file. S7-
Web2PLC creates the HTML file incl. all related files (e.g. images) in DB333
and — depending on the data volume — in DB334 to DB349 (DB numbers are
freely configurable).

4. With STEP 7, you create an S7 program. To exchange data between the web
browser and CPU as web server, you call SFC99.

5. With the SIMATIC Manager, you transfer all data blocks to the CPU.

6. Via a web browser, you open the web page of the CPU:
The web browser requests the web page of the CPU via the http protocol; the
CPU as web server provides the web page.

Access to the web server of the CPU is possible independently of the configuration
computer; every output device with an integrated web browser and access to the
PN interface of the CPU can display the web page.

Access to the web page is password-protected.

S7-Web2PLC
Version 1.0, Entry ID: 44212999
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3 General Principles of Web Pages and User-defined Web Pages

3.2 Principles of user-defined web pages

3.2.2 Blocks required for user-defined web pages

SFC99

With the help of SFC99, the CPU interprets the data blocks and can use these as
user-defined web pages.

DB333, DB334 and others

The basis of the web page designed by you is an HTML file (or several connected
HTML files with images):

To enable the CPU to interpret the HTML file, it is stored in data blocks together
with further required files. S7-Web2PLC is used for that:

DB333 (web control DB) contains the following:

e Status and control variables of the web page

e Communication status (e.g. whether a request from the web browser to the
web server is pending)

e Error information
In addition to DB333, there are up to 16 other "fragment DBs" starting with DB334.

These DBs contain the coded web pages and media data (e.g. images).

All DBs (DB333 and fragment DBs) together must only contain data of a maximum

of 1 Mbyte.

Typical AWP commands

The following table provides an overview of the most important AWP commands

Table 3-2
Representation Function Example Information
: =" <Name>" Display CPU variable : ="TankLevel M ni nu | Section 3.3
' :
<l-- AWP_|In_Variabl e Nanme | Configuration to be able <I-- Section 3.4
="' "<Name>"' --> to write a variable on the | AWP_I n_Vari abl e
CPU with a separate Name='" OpenVal ve"'
"POST" method -->
<!-- AW_Enum Ref Assignment of <l-- AWP_Enum Ref Section 0
Name=""<Nane>"" enumerations (texts) to Name=""Al ar nf"’
Enum=" <Vari abl e>" --> the value of a variable Enum=" Al ar nval ue"
-->
S7-Web2PLC
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3.3 Displaying variables from the CPU on the web page

3.3

Figure 3-2

Displaying variables from the CPU on the web page

The following graphic illustrates the interaction between web browser and CPU:

- s
S7-CPU [ £ Web browser

3

@ ® @ ®

OB1

MB7 =5

Call SFC99

DB333/DB334 Web server with Web browser
web page

) Flowrate =5 mesd Flowrate =5 (s> 5

— 1

Main memory

MB7

fo

Symbols

Flowrate: MB7

Table 3-3

No.

Function

Variables which are displayed on the web page must have a symbolic nhame.

In the S7 program, SFC99 is called.

By calling SFC99, the web control DB (DB333) is initialized.

AlWIN|F

The web server of the CPU converts the data with the help of the information in the web control
DB (DB333) to a format (= web page) which can be interpreted by a web browser.

The web page of the CPU is called in a web browser via the IP address of the CPU.

With each request from the web browser, the web page is refreshed (manually or
automatically).

Information on the refreshing of a web page can be found in Section 0 Automatic refreshing of
the web page.

A request to the web server is also created with the "POST" method in the HTML file. After
having "sent" the web page, the entire web page is refreshed.

24
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3 General Principles of Web Pages and User-defined Web Pages

3.3 Displaying variables from the CPU on the web page

3.31 Requirements

To be able to display variables of the CPU on the web page, the following
preconditions apply:

Table 3-4
S7 program HTML file
e Each variable must be assigned a symbolic e |tis not necessary to declare variables via an
name. The variable can only be displayed on AWP command in the HTML file.

the web page via symbolic names.

e  SFC99 must be called (if variables are pre-
processed in the S7 program, cyclic call)

e For variables, all data types are approved.

3.3.2 Procedure

S7 program:
No particularities

HTML file:
A variable can be displayed at any position on the HTML page. The syntax is as
follows:
»="<Vari abl e>":
Example of the variable "TankLevelMaximum";
<p>: =" TankLevel Maxi nmun': </ p>
S7-Web2PLC
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3 General Principles of Web Pages and User-defined Web Pages

3.4 Writing variables on the CPU with the help of the web page

34 Writing variables on the CPU with the help of the web
page
The following graphic illustrates the interaction between web browser and CPU:
Figure 3-3
e [ e
3 .|
S7-CPU L Am—N Web browser
/ b
OB1 DB333/DB334 Web page Web browser
MB7=5 " @ @
- - _ Request| Flowrate = 10
Flowrate = 10 Flowrate = 10
CalsFcos [ . = O —
LT
Main m!mory
Flowrate = 10
MB7 ©)
Symbols
i:.l.owrate: MB7
Table 3-5
No. Function
Via the web page, the user changes the "Flowrate" variable to the value "10".
The web browser reports a request ("POST" method).
The S7 program accepts the changed "Flowrate" variable, the display in the web browser is
refreshed, the new values are displayed.
S7-Web2PLC
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3 General Principles of Web Pages and User-defined Web Pages

3.4 Writing variables on the CPU with the help of the web page

34.1 Requirements

To be able to write variables on the CPU via the web page, the following
preconditions apply:

Table 3-6
S7 program HTML file

e Each variable must be assigned a symbolic e Variables must be declared via the AWP
name. A variable can only be addressed via command (<! -- AWP_In_Variable ...--
symbolic names. > in the HTML file.

e SFC99 must be called (if variables are pre- e The variables must be transferred to the CPU
processed in the S7 program, cyclic call) (e.g. POST method in the HTML file).

e For variables, all data types are approved.

3.4.2 Procedure

AWP command for variables

The AWP command via which variables can be written in the CPU is as follows:

<l-- AWP_In_Variable Name='"Variable"' -->
Example of how to write the "Flowrate" variable:
<l-- AWP_In_Variable Nane='"Fl owate"' -->

The AWP command typically stands at the beginning of the HTML file.

S7-Web2PLC
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3 General Principles of Web Pages and User-defined Web Pages

3.4 Writing variables on the CPU with the help of the web page

Transferring the variables from the web browser

28

When calling the form, the POST method is selected for transferring the data from
the web browser to the web server. The form consists of two units:

e Afield for entering the value:
The field is named via a variable and designates the variable from the AWP
command, e.g.
<l-- AWP_In_Variable Nane='"Fl owate"' -->.

e A button with which the entry of the value is confirmed.
Via "submit", the form data are transferred.

Example:

Appearance on the web page:

Seta new Flowrate

Code:
<f orm nmet hod="post" action="">
<i nput type="text" name='""Flowate"' size="6">
<i nput type="submit" val ue="Set as new val ue">
</ fornp

S7-Web2PLC
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3 General Principles of Web Pages and User-defined Web Pages

3.5 Linking variables with texts in the HTML file

3.5 Linking variables with texts in the HTML file

Occasionally, it makes sense on a web page to output indications directly as a text
and not as a variable. Web2PLC provides enumerations for that. With an
enumeration, you can link values with concrete texts. These texts can be created in
one language or in several languages. Our application contains single-language
text messages.

The following graphic illustrates the interaction between web browser and CPU:
Figure 3-4

S7-CPU [T A Web browser

OB1 DB333/DB334 Web page Web browser
W= 1 Alarm = 1 Alarm = 1 Alarmvalue =
2 Tank level Tank level
Call SEC99 (> ie_lotjmk level [ P E— below |
fiaf minimum! minimum!

minimum!
—
Main memory

MB6

|

Symbols

IAlarm: MB6

Table 3-7

No. Function

The S7 program calls SFC99 and sets the value of MB6 ("Alarm”) to "1".

Due to the cyclic calling of SFC99, the "Alarm” variable in DB333/334 is also refreshed.

The web server links the "Alarm” value with the related text.

AlW[IN|PF

In the web browser, the related text is output instead of the "Alarm" value.

351 Requirements

To output indications as text, the following preconditions apply:

S7-Web2PLC
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3 General Principles of Web Pages and User-defined Web Pages

3.5 Linking variables with texts in the HTML file

Table 3-8

S7 program

S7-Web2PLC

HTML file

Each variable must be
assigned a symbolic name.
A variable can only be
addressed via symbolic
names.

SFC99 must be called (if
variables are pre-processed
in the S7 program, cyclic
call)

For variables, all numerical
data types are approved.

All language-dependent
files incl. the HTML file must
be stored in the same
directory.

In S7-Web2PLC, the
possible values of the
variable must be linked with
texts.

It is not necessary to
declare variables via an
AWP command in the
HTML file, because they are
only read but not written.

3.5.2 Procedure

S7-Web2PLC
1. Start S7-Web2PLC, load your project and select "File > Change Project

Settings".

2. Branch to the "ENUM types" tab and enter the name of the variable via the

"New" button.

3. Assign the texts to the variable values via the "Insert enum value" button.

HTML file:

30

The syntax for the displaying of texts instead of the value is as follows, e.qg. for the

"Alarm" variable:

<l-- AW_Enum Ref Name='"Al arn"

> ="Aarn:

Enunm=" Al ar nval ue" - -

The texts for enumerations are created with the help of S7-Web2PLC.

A detailed explanation will be given later in Section 5.3 Exporting symbols, project
settings and enumerations with S7-Web2PLC

S7-Web2PLC
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4.1 Functional principle of the S7 program

4 Functional Mechanisms of this Application

4.1 Functional principle of the S7 program
The S7 program of this application only serves for representing individual functional

principles of S7-Web2PLC by way of example.
The call structure in the S7 program looks as follows:

Figure 4-1
FC1 < > SFC 99
AWP_Main WebRequest

EC?2
Sim_Tank

y

Cyclic call

S7-Web2PLC
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4.1 Functional principle of the S7 program

32

The following symbols are used:

Figure 4-2

F@Smhnl Editor - [S¥ program(1) (Symbol table) -- WebASIMA..
Symbal Table Edit  Insert  Wiew Options Window Help

. FOX]
- 8 X

a
Status | Symbol Address Data typ Commerit

1 StatusalveCPU M 100 BOOL

2 Clozevalve Mooo114 BOOL

] Opent/alve Mo 110 BOOL

4 TankLevelLack MB 0 BYTE

5 TankLewvelOverflow ME 4 BYTE

(=] TankLewvelhaximum MBE 3 BYTE

7 TankLewvelinimuim M 1 BYTE

g TankLeveltlicth ME 2 B TE

9 Alzrm MB B B TE

10 TankLewvel MB 5 B TE

11 Flowerate 11| = B B TE

12 YWEBControl _DBE DB 333 DB 333

13 AP _Main FCoo1 FC 1

14 Sim_Tank FCo 2 Fc 2

15 COMPLETE RESTART |QOB 100 OB 100 Complete Restart

16 WiebhRequest =FC 4849 SFC 99 Proceszs Weh Request

17

S7-Web2PLC
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4 Functional Mechanisms of this Application

41.1

4.1.2

S7-Web2PLC

4.1 Functional principle of the S7 program

OB1

In OB1, FC1 and FC2 are called cyclically.

Figure 4-3
OBl : "Main Program Sweep (Cyclel"
: Titel:
CALL "AWP Main" FC1l
CALL "S5im Tank" FCE

0OB100

In the startup OB OB100, a start value for the "Flowrate" is stored.

Figure 4-4

L MHELEFE
T "Flowrate" ME7
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4.1 Functional principle of the S7 program

4.1.3 FC1 (AWP_Main)

In FC1, the status of DB333 is polled cyclically to be able to recognize a request
from the web browser. The cause for a request is that a variable changed by the
user is to be transferred from the web browser to the web server.

Note: When the user refreshes the display of the web page in the web browser, this
does not have any effect in the S7 program.

Figure 4-5
oB 1 e e < > SFC 99
AWP_Main WebRequest
Cyclic call
< > FC2
Sim_Tank
OB 100

By polling the status "8010" it is queried whether the initialization of the web control
DB has possibly failed.
Figure 4-6

FC1 : AWP Main

etzmmrk 1): Synchronize Webk Control DE

CALL "WebPRegquest" SFC23 —— FProcess Web Request
CTRL_DE:="WEEControl DE" DE333

RET_VAL:=§3FCS8tate_333 #8FCEcate_ 333

L #2FCE3tate 32322 #2FC3tate_ 2323

i WELIEHS010

EE

S7-Web2PLC
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4 Functional Mechanisms of this Application

4.1.4 FC2 (Sim_Tank)

Functional principle of FC2

Figure 4-7

OB1

Cyclic call

4.1 Functional principle of the S7 program

FC1 > SFC 99
AWP_Main WebRequest
FC2
Sim_Tank

OB 100

In FC2, the filling or clearing of a tank is simulated, dependent on the flow rate and
the valve position.

The user can define the flow rate via the "Flowrate" variable on the web page. The
flow rate is multiplied with a basic factor of 20 ms and transferred to a timer. After
the expiry of the timer, the tank filling level is increased or decreased by 1. The
current filling level is stored in "TankLevel".

Via the two variables "OpenValve" and "CloseValve", the valve position is read in
and stored in the CPU in the "StatusValveCPU" variable.

Dependent on the tank filling level, the following heights are displayed:
e Tank has been cleared (TankLevelLack)

e Tank filling level is at minimum (TankLevelMinimum)

e Tank filling level is 50 % (TankLevelMidth)

e Tank filling level is at maximum (TankLevelMaximum)

e Tank is flowing over (TankLevelOverflow)

Via the "Alarm" variable, the tank filling level is output in clear text (also as

enumeration)

S7-Web2PLC
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4 Functional Mechanisms of this Application

4.1 Functional principle of the S7 program

Defining the limit values of the variables

36

First of all, the limit values of the variables are defined. Later, these are also
displayed on the web page:

Figure 4-8

FCE : Increment and Decrement the Tank Lewvel

Netzwerk 1 : Titel:

=

HE AP B A3 A

WH1cHD
"TankLevelLack"
WHIcHI0
"TankLevelMinimwam"
WHEIcHETF
"TankLevelMidch"
WH1cEDO
"TankLevelMaximam"
WHIcHFF
"TankLevelOwver flow"
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4.1 Functional principle of the S7 program

Time loop with "Flowrate"

To ensure that the filling or clearing of the tank is not performed too fast, a timer is
loaded and multiplied with "Flowrate".

Figure 4-9
: Titel:

L "Flowrate" ME7
L WHELEHE
*T
ITE
T ja1) £1
i T 1
L M £1
= T 1
HOT
EEE
L HE 100
INC 1
T ME 100

M loo0.1
= N 0.1
= M 0.z
i M loo0.1
= N 0.3

Polling of the "OpenValve" or "CloseValve" buttons

Additionally, the status of the "OpenValve" and "CloseValve" buttons is polled by
the web page. If one of the buttons has been clicked, the status is stored in
"StatusValveCPU".

Figure 4-10

Hetzwerk 3 : Check Walwe website

CLE

1) "OpenWalve" Mli.0
5 "BtatusValweCPU" Mlo.0
T "CloseWalwe" M11.1
b "BtatusValveCPU" Mio.0
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4 Functional Mechanisms of this Application

4.1 Functional principle of the S7 program

Valve status

Via the "StatusVentilCPU" bit, the button pressed last (OpenValve or CloseValve)
is memorized.

Dependent on this bit, the tank is either cleared or filled.

Figure 4-11

Hetzwerk 4 : Titel:

CLE
T "BratusValyeCPU" Ml0o.0
EFE Clr

=N Fill

Filling the tank

The filling of the tank starts with a query whether the tank is already full.

If the tank is not full, the tank filling level is increased by one and then compared
with the specifications for the limit values of the tank filling level.

Depending on the filling level reached, the values "0" to "5" are stored in the
"Alarm" variable. With the value of the "Alarm" variable, texts (enumerations) are
stored in S7-Web2PLC, which display the filling level of the tank in clear text.

Clearing the tank

38

The clearing of the tank is analogous to the filling of the tank. The tank filling level
is decreased by "1".

S7-Web2PLC
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4.2 Functional principle of the HTML file

4.2 Functional principle of the HTML file
The following Section provides a detailed explanation of the individual sections of
the HTML file.

42.1 AWP commands

Basic information

AWP commands can be located at any position in the HTML file. However, for
reasons of clarity it is appropriate to state the central AWP commands at the
beginning of the HTML file.

In HTML editors which can interpret tags, AWP commands are typcially displayed
in gray. The HTMI editor always interprets the tag

"<l -- ...-->"asacomment.

Figure 4-12
<l-- AP In Wariahle Name='"0OpenW¥alwe™' --
<!-- AP In Wariable Name='"CloseValwe™' ---
#!-- AWP In Wariahle Name='"Flowrate™' --Z

Explanations

Table 4-1
Code Explanation

<l-- AWP_In_Variable All variables transferred to the CPU must be
Nanme='"OpenVal ve"' --> identified as In_Variable.
<l-- AWP_In_Variable Note: Keep in mind that the quotation marks are
Name='"C oseval ve"' --> nested. The variable is written between
<l-- AWP_In_Vari abl e quotation marks and framed by an inverted
Narme='"Fl owr ate"' --> comma (" ..."").

S7-Web2PLC
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4.2 Functional principle of the HTML file

4.2.2

Information on doctype and head of the HTML file

Basic information

The following information must be contained in every HTML file so that it is HTML-
compliant. The only exception is the tag "<met a htt p-equi v="refresh" .>"
If you do without an automatic refresh of the page and work with "F5" instead, you

can omit this tag.

Figure 4-13

<!DOCTYPE HIML PUELIC "-//W3C//DTD HTML 4.01 Transitional//EN"-

<htmlZ>

<heads-

<titlexUserdefined Webzite - Application Examples/title>

<meta http-equiv="Content-Lanquage” content="en™ >

<meta http-equiv="Content-Type" content="texts/hrml; charset=urf-g" =
<meta http—equiv="refrebh” content="10; URL=Example.htmn">

<link rel="stylesheet” Cype="text/css” href="demo.css">

< heads-

<hody

< /hodys
<fhtml>

Explanations

40

Table 4-2

Code

Explanation

<! DOCTYPE HTM. PUBLIC "-
//WBC/ /| DTD HTM. 4. 01
Transitional //EN'>

Definition of the HTML document type: It is
the document type HTML in the language
version V4.01 in the "Transitional" variant.
The language code "EN" refers to the
language of the tags, i.e. English.

The document type always stands before
the tag "<html>".

<htm > ...</htnl >

Contains the HTML content

<title>Userdefined Wbsite —
Application Exanple</title>

Title of the web page which will later be
displayed in the head of the web browser.

<meta http-equi v="Content -
Language" content="en" >

Language of the file content

<meta http-equi v="Cont ent - Type"
content="text/htm; charset=utf-
8" >

With "content="text/html", the MIME type is
specified, followed by the used character
set UTF-8.

<meta http-equiv="refresh"
content ="10; URL=Exanpl e. ht ni' >

Optional meta date: With this command,
the web page is refreshed every 10
seconds. Especially for process monitoring
it is appropriate to have the web page
refreshed cyclically.

Further information on the refreshing of the
web page can be found in Section 0
Automatic refreshing of the web page.

S7-Web2PLC
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4.2 Functional principle of the HTML file

Code

Explanation

<link rel ="styl esheet™
type="text/css" href="denp.css">

Via <link...>, a CSS file is referenced which
contains all information on the optical
design of the web page, e.g. white
background color, etc..

<body> ..</ body>

Contains the text body

S7-Web2PLC
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4.2 Functional principle of the HTML file

4.2.3 Displaying of images

Basic information
There are several images used in the HTML file:
e Static images
¢ Dynamic image which is changed dependent on a status bit in the CPU.

Explanations

Figure 4-14

<img zrc="3IEMENI_Logo.PNG™ alt="3IEMENS" width="Z13" height="35" align="right™>

<img sre="Valve:="OpenValwe™:.png” name="Valve'" "StatusValwveCPU = 0"id="S8tatusWalweCPU" alt="Valwe':

Table 4-3
Code Explanation
<inmg src="SI EMENS Logo. JPG' Images are integrated via the "img" tag.
al t ="SI EMENS" wi dt h="213" The width is specified with "width", the
hei ght ="35" align="right"> height with "height". These specifications
<i ng src="TankExanpl e. PNG' are optional. The position of the image is
al t =" Tank" > defined with "align”, "right" means right-
aligned.
<i gy This image depends on the "OpenValve"
src="Val ve: =" (penVal ve": . png" variable. This variable can take the states
name="Val ve" "StatusVal veCPU = "0" and "1".

0"i d="St at usVal veCPU'

The stored images have the designation
al t="Val ve">

Valve0.png (valve closed) and Valvel.png
(valve open).

When the valve is closed, "OpenValve" has
the value 0: the image call consists of:
"Valve" + "0" + ".png" = Valve0O.png

With "old", you specify a text which will be
displayed if the image cannot be called by
the web page.

S7-Web2PLC
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4.2 Functional principle of the HTML file

424 Creating an invisible table with texts

Basic information

To ensure that no contents are shifted on the web page dependent on the window
size, the use of an invisible table is recommendable.

Of course, you can also define a table centrally for your web page via CSS
(Cascading Style Sheet).

Explanations

In the following figure, only the first two lines of the table are shown for reasons of

clarity.
Figure 4-15
<rable border="0" width="§0%" cellpadding="2" id="tahlez":
LLr
<td width="26%" rowspan="14" valign="hotton' =
<p align="center -
<img sro="TankExample.PN:" alt="Tank" align="right">
<
/LY
Ly
<rd width="9%" height="30">snhap ;< /ol
<td width="135" height="30"><h>=Data b=/ td»
<td height="30" width="315"><h>Current Value< he</cds
<ALrE
</tahle-
Table 4-4
Code Explanation
<tabl e border="0" w dt h="80% Table with a width of 80 % of the window size and
cel | paddi ng="2" id="Tabel |l e"> an internal distance (cellpadding) in the cell of 2
pixels.
</tabl e) The stroke width (border) of the table is "0".
<tr> <tr> stands for table row.
<td width="31" hei ght ="30">&nbsp; The content of a cell stands between <td> (table
</td> data) and </td>.
<td width="286"
hei ght =" 30" ><b>Dat a</ b>
</td>
<td hei ght =" 30" ><b>Current Val ue</b>
</td>
</tr>
&nbsp; Non-breaking space; occasionally, web browsers
have problems presenting table cells without
content.
<b>Dat a</ b> Content of the header, text is "data" and displayed
in bold.
S7-Web2PLC
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4.2 Functional principle of the HTML file

4.2.5 Outputting CPU variables

Explanations

Variables of the CPU are always displayed via the symbol name:
Figure 4-16
<£td width="31%">:="Flowrate" </ td>-

Instead of "Flowrate", always the current value from the CPU is output on the web
page.

4.2.6 Outputting texts via enumerations

Explanations

Via enumerations, texts can be allocated to the individual values of a CPU variable.

Figure 4-17

44

<hi!-— AWP Enum Fef Name='"Alarm™' Emm="i4larmValue”™ --xi="Alarm™:</ bk

Instead of the individual values of "Alarm", the texts allocated in S7-Web2PLC
before are output. These texts were stored as enum type "AlarmValue". These
texts are transferred to the web page via DB333.

Note: Since the enumeration is located in a table, the tag "<td> ... </td>" is
displayed additionally here. The result is output in bold, which is indicated by the
tag "<b> ... </b>".

S7-Web2PLC
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4.2 Functional principle of the HTML file

4.2.7 Setting variables in the CPU with value and button

Basic information
To be able to transfer variables to the CPU via the web page, you have to work
with forms and, for example, the "POST" method.

Explanations

Figure 4-18

<form method="poat” action="">
<input Cype="text” name='"Flowrate™' zize="6">:
<input type="subnit’” walue="3et a new Flowrate™>

<LfEorms
Table 4-5
Code Explanation

<f or m net hod="post" action=""> Calling the form with the "POST" method.

<input type="text" Under "action”, no details are required

nanme='"Fl ow ate"' sjze="6"> because with "action" the current page is

<i nput type="subnit" val ue="Set called by default.

a new Fl ow ate"> With input type="text", an input field is

</ form linked the content of which is sent to the
web server of the CPU with "submit".
"Submit" is controlled via a button called
"Set a new Flowrate".

4.2.8 Setting variables in the CPU via a button only

Basic information
To assign variables in the CPU a predefined value, you have to work with a form,
the "POST" method and a hidden value.

Explanations

Note: Light text belongs to the superordinate table and is irrelevant in the context of
this Section.

S7-Web2PLC
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4 Functional Mechanisms of this Application

4.2 Functional principle of the HTML file

Figure 4-19

<form method="post" action="">=
<input type="subnit”™ wvalue="0Open¥alwe >
<input type="hidden”™ name='"0OpenWalwe™' size="20" walue=""1">
<input type="hidden”™ name='"CloseValwve™' size="20" walues="0">
«fformes fods

<form method="post" action="">
<input type="subnit™ wvalue=""ClozeValwe >
<inpurt type="hidden™ name='"ClozeValve™' zize="2Z0" walue="1">
<input type="hidden™ name='"0OpenWValwe™' size="2Z0" walue=""0">

L/ forme=< S od-

Table 4-6

Code

Explanation

<f orm net hod="post" action="">
<i nput type="submt"

val ue="CpenVval ve" >

<i nput type="hi dden"
nane='"COpenVal ve"' size="20"
val ue="1">

<i nput type="hi dden"

name="'"C oseVal ve"' size="20"
val ue="0">
</fornmp

Calling the form with the "POST" method. Under
"action", no details are required because with
"action" the current page is called by default.

With input type="hidden", the variable
"OpenValue" is assigned the value 1, the variable
"CloseValve" the value 0.

With "submit", the values of the variables are sent
to the web server of the CPU.

<f or m nmet hod="post" action="">
<i nput type="submit"

val ue="dC oseVal ve" >

<i nput type="hi dden"

nane=""C oseVal ve"' size="20"
val ue="1">

<i nput type="hi dden"
nane='"QOpenVal ve"' size="20"
val ue="0">

</fornme

Reverse action to the row above: Calling the form
to assign the value 1 to "CloseValue" and the
value 0 to "OpenValue".
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5 Configuration and Settings

4.2 Functional principle of the HTML file

5 Configuration and Settings

In this Section

This Section contains all information on how to create and operate a web page for
a CPU with PN interface. The CPU 317-2 PN/DP is used as an example in this
Section. All steps are presented by means of the completed example application.

If you just want to take the completed example application into operation, please
continue reading in Chapter 6 Installation

Procedure for creating aweb page

The configuration and settings in STEP 7 and the writing of the HTML file are
closely linked. The following procedure is recommendable for that:

1. Configuration of the S7-300 station with the CPU 317-2 PN/DP

2. Creating the symbols in the symbol file

3. Exporting symbols, project settings and enumerations with S7-Web2PLC
4. Creating the HTML file

5. Generating project settings, enumerations and DB333 with S7-Web2PLC
6. Creating the S7 program

7. Calling the web page with a web browser

S7-Web2PLC
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5.1 Configuration of the S7-300 station with the CPU 317-2 PN/DP

5.1 Configuration of the S7-300 station with the CPU 317-

2 PN/DP
Table 5-1
No. Action Comment
1. Start the SIMATIC Manager and

create a new project via "File >
New" with the name
"web2plc_CPU317pn_dp".

2. Insert an S7-300 station via
"Insert > Station > SIMATIC 300
Station".

3. Double-click "SIMATIC 300(1)"

and then "Hardware".

4. Configure the hardware.

e Drag and drop a profile rail
into the station by selecting
"SIMATIC S7-300 > Rack-
300 > Rail" in the hardware
catalog.

e Drag a power supply to slot
1, e.g. the PS 307 2A.

e Drag the CPU 317-2 PN/DP
from the hardware catalog to
slot 2.

The properties of the Ethernet

interface are opened.

PS 307 24
CPU 317-2PN/DP
AerAe

P PROFINE F#0-Sieefam
Par ¥
Parf 2

5. In the properties of the Ethernet
interface, click "New" and
confirm with "OK".

6. Select "Ethernet” as the subnet Properties - Ethernet interface PN-10 (RO/S2.2) E|
and assign the IP address of the
CPU to the Ethernet interface.
Via this IP address, you will later
access the web page of the CPU
with your web browser.

Confirm all dialogs with "OK".

General Parameters I

Gateway
& Do not use router

IF address: 192.168.255.1

Subret mask: 255,255 2550
" Use rauter
[7 Use different method to obtain IP address X
Addess:

Subnet:

- ot hebwarked - Mew.

Properties...
Delete

Cancel | Help |

S7-Web2PLC
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5 Configuration and Settings

5.1 Configuration of the S7-300 station with the CPU 317-2 PN/DP

No. Action Comment
7. In_ the HW configuration, double- Properties - CPU 31 7-2PN/DP - (R0/S2) E|
click the CPU 317-2 PN/DP and — | Retontive M ¥ | TisciDeyl | elct ]
" n tent 1 t -0 f li t 1
branch to the Web tab_ NCIE, ;C Ermoary etentive MMernary nEerruplts Ime-af-LYay Internmapis KU INLEruUpts
eneral ] Startup Synchronous Cycle Interupts
Activate the web server on the Diagnastica/Clack | Pratection | Cammunication ‘web
CPU and then the Supported [ Enable Web server on this module [T Allow access only via HTTPS
Ianguages. Languanes to be Loaded on the CPL Automatic pdate
Then, click "Add". Select up to 2 languages: W Activate Update interval
v Geman [Gemany] 10 ]
[+ English [United States]
— Display Claszes of the Messages
= Woo o4 oz w1z W 1E
- W ol Wos 03 V13
Woz Wos W10 ¥ 14
W 03 Vo7 W11 V15
Ulzer list:
Lzer Rights Add...
Edit
< > Delete
Cancel Help
| Alocate sers via "Add”_Assian
the rights and a password. Thus,
the CPU will later be protected HserName User
against unauthorized access. The user can...
In the application example vy dagnodts
" - pp ple, [V Fead vaiiable status
user" is used as the user name o B
and "user" as the paSSWOI’d. v Call uzer-defined pages [ wiite to user-defined pages
Confirm any message windows
H " " Edit password
with "OK".
Paszword: |
Confirm password |m,<
Cancel Help
9. Save and compile the hardware
configuration.
Thus, the hardware configuration
is completed.
S7-Web2PLC
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5 Configuration and Settings

5.2 Creating the symbols in the symbol file

5.2

Creating the symbols in the symbol file

Table 5-2
No. Action Comment
1. Open the symbol file by double-

clicking "Symbol table" in the

SIMATIC Manager of the S7

program.

2. Edit the symbols and store them | B e T e R I 2 10 W (o (=] 9
aﬁerWardS. @ Symbol Table Edit  Insert  View Options Window Help - 8 X
Status | Symbol Address Data typ Comment
1 StatustalveCPU Mo 100 BOCL
2 ClozeValve M1 BOOL
5] Open'yalve Mo 110 BOGL
4 TankLevelLack MB O BYTE
B TankLevelOverflow MB 4 BYTE
B TankLevelbdaximum ME 3 BYTE
7 TankLevelMinimum ME 1 BYTE
g TankLevelMicth ME 2 BYTE
9 Alarm MB 6 BYTE
10 TankLewvel ME 5 BYTE
11 Flowerate ME 7 BYTE
12 WEBCartrol_DB DB 333 DB 333
13 AP _hain FC 1 FC 1
14 Sim_Tank FC 2 FC 2
15 COMPLETE RESTART |OB 100 CB 100 Complete Restart
16 WebRequest SFC 83 SFC 83 Process Weh Reguest
17
S7-Web2PLC
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5 Configuration and Settings

5.3 Exporting symbols, project settings and enumerations with S7-Web2PLC

5.3

Table 5-3

Exporting symbols, project settings and enumerations
with S7-Web2PLC

No. Action

Comm

ent

1. Start S7-Web2PLC by right-
clicking "Block folder".

S7-Web2PLC is opened.

K SIMATIC Manager - [Web --

C:\Program Files\Siemens\Step7\s7... |T||E|&
%Flle Edit Insert PLC ‘Wiew Options ‘Window Help

&
< NoFiter >

0= | &Y & g |2 %5 "
Web Systemdaten i+ 0OB1
= SIMATIC 20001 4 DB100 o FC1
g CPU 317-2PN/DP | FC2 3 DB333
=I-[z2] 57 program(1] |45 DE234 WAyAT
{B] Source Folde SFC9g

Cut Chrl+s
Copy Chrl4C
Delete Del
Insert Mew Object 3
PLC 3
Rewire...
Compare Blocks. ..
Reference Data 3
Check Block Consistency...
Print r
Rename FZ
Chbiject Properties... Alt+Return
Special Object Properties 3
OC Wizard
Elock Bri

2. Create a new project via "File >
New Project" and name the
project "Example”.

Confirm with "OK".

The project settings are stored in
the directory
".\Step7\s7proj\Web2PLC\Exam
ple\config.w2p".

STEP 7 Project

b Filte Project name: !web
i New Project

-5 7 pragram

(X =]

Web project STER 7 project name: [web

57 program path:

{S\MATIC 300(1NCPU 317-2PN/DPAST program( J

Weh2PLE project
Log I3 Project | [Example] i

T

Cancel Help

Ready

S7-Web2PLC
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5.3 Exporting symbols, project settings and enumerations with S7-Web2PLC

No. Action Comment
3. Export the symbols from the S7 O] 57-Web2PLC - Example
program by clicking "Export Fie Options _Help
symbols". STEP 7 Project

Thus, you have a summary of all
symbols at hand for creating the
HTML file.

You can, for example, copy or
save the protocol in the clipboard
via the respective symbols.

Export
symbols

M Projsct name:

SIMATIC 300(1]5CPU 317-2PN/DPAST programi(1]

Web project
Show SN Generate DB |__y  Compile DB || » Shaw
Symbals cross-references
Log: v

[ ]

"Flowrate

TankLevelMidth
"TankLevelMinimum"
"TankLevelOwerflom"

R e e

arm BYTE
11 variables found in the symbol table.
0 variables found in the
Symbols were exported successfully.
Previous configuration Fils confia.wg
The symbol definitions wers successfu wp.
The progect setbings wers backed up to T:\Erogran Filesnb ehinsh S tepPsTproj \Web Wb 2P LCY
v

was saved as config.wap.bak
y saved to confi

LESENY

52

New configuration was successfully downloads
£ b4
Ready
S7-Web2PLC
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5 Configuration and Settings

5.4 Creating the HTML file

Version 1.0, Entry ID: 44212999

54 Creating the HTML file
To create the HTML file, you need the list of symbols from Section 5.2 Creating the
symbols in the symbol file and a corresponding editor. Convenient editors such as
Microsoft Frontpage are recommendable, which automatically create tags or mark
in color correct inputs already during creation, or simple editors such as Notepad.
Table 5-4
No. Action Comment
1. Create the HTML file with an Detailed information on the creation of the HTML file can be
editor. Save the HTML file with found in Section 3.2 Principles of user-defined web pages
the necessary images in the and 4.2 Functional principle of the HTML file
directory
".\Step7\s7proj\Web\Web2PLC\
Example\html".
55 Generating project settings, enumerations and DB333
with S7-Web2PLC
Table 5-5
No. Action Comment
1. Change the project settings, if [0 57-Weh2PLC - Example
necessary, or enter the texts for L ortins e
the enumerations via "File > cpen bromet. .
Change Project Settings". e e
The project settings are opened. ;‘;Zi’r?;i“ pat SIMATIC 300(TINCPL 317-2FN/DPAST progian(]
]
v Detailed Qutput ompil= DB | > ‘ Show
Open Last Praject Automatically Sz Erossreferences
w Generate After Reload
w Check DB Use
Language » i ﬂ E
1 Example i EE ; o]
Exit ALT+HF4 i :g ;
0 wariables found in the blocks,
352'3?13{?55i;ﬁ?!‘gfins“ﬁ??éiﬁﬂg:?z%m ssved a5 conlin il bk
iZE p"“‘%gtetnﬁam"*hxwwypdtm %SEZSQ.«EE g?;‘e;%ﬁﬁéns\stepf\s?prnj\wah\wthPLC\lv
< >
Change project setkings
S7-Web2PLC

53




Copyright © Siemens AG 2010 All rights reserved

5 Configuration and Settings

5.5 Generating project settings, enumerations and DB333 with S7-Web2PLC

No. Action

Comment

2. In the "General" tab, change the
path, if necessary, and assign a
start HTML page and an
application name.

[ Project Settings

General | Parser | STEP 7| EMUM types

C:%Program

Praoject folder: FilezhSiemenshStephar profswebiw'eb2PLCAE xample
C:AProgram

HTHL folder: Files'\Siemenz \Step?a 7 projswebyweb2PLCAE xample
“hirml
Example. htm

Start HTML page:

Application name: |Example

a5
&l

S7-Web2PLC verifies the project
with regard to the variables,
loads the complementary files
such as the enumerations or
images, reads the variables of
the HTML file, verifies the
fragments, and writes all data in

Coc | vop_|
3. Texts for enumerations are O Project Settings P
entered in the "ENUM types" tab:
e Assign an ENUM type via Generl| Pase | sTEP 7 ENUM bpes ]
"New". In our example, it is
the "Alarm" variable from the ENLIM [ &larmivalue =]
87 preram' Mew... Fiename... | Delete |
e Via"Insert enum value",
assign the texts to the ENUM - | Insert enum value |
ENUM type dependent on
the value for "Alarm", which
are later to be displayed on ENUM value | ENUIM test
the web page. 0 Tank emptyl
. X ) 1 Tank level below minirmum
o Confirm all dlalogs with 2 Tank level betveen minimum and midthl
"OK" 3 Tank level between midth and masimum!
. 4 Tank level over mazimum!
b Tank level overflow!
Cancel | Help |
4, Generate DB333 and DB334 by [0 57-Web2PLC - Example aEE]
clicking "Generate DB Source" in | |Fie options Hep
S7-Web2PLC. STEP 7 Project

Export M Praject name: b
SbOs | 57 program path:  [SIMATIC 200(1NEPU 317-2PN/DPAST prograril]

‘Weh project
Show |, Generate DB » Compile DB |,,.... Show
Surnbals... Saurce Saurce 4 ‘ cioss-references

54

Log: W 0Enors, Dwamings =] ﬁ ﬁ

D8333 and D8334. Fragment ValweOD @ S1ze=bl7 DB334.3245%6 h'!nar'y unlinked auto [\/a'\uaEl.'A
Fragment \/a'\uaéﬂf H §1Za$;3 Eg;;:.;;g;g lz1n2v‘y urq'mtea autn E\/a‘\uaé.'
- F b i . _F
The generatlon Of the DB source Fragnent Tanm ! Sizemisa DE334.23638 binary wnlinked aite [ranond
is SUCCGSSfUl |f no error égzo:agulxg?ages, max O language-specific fragmemts, total 7 fragments.
ked in red L
o
messages markead in re appear 1 fragment DBs, Yinsz bytes, total 24860 bytes
but the conversion of the web — Comarsion of the Web filas o 0Bs conplated -
. . < >
files to DBs is ended.
Ready
S7-Web2PLC
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5 Configuration and Settings

5.5 Generating project settings, enumerations and DB333 with S7-Web2PLC

No. Action

Comment

5. Compile the DBs by clicking
"Compile DB Source".

Thus, DB333 and DB334 are
compiled.

The compilation is successful if
no error messages marked in
red appear and the message
"Compilation ended" appears.

[O] S7-Web2PLC - Example
File Options Help

STEP 7 Project

Export Filter. Project name: Twieh
symbols I Fiter 57 program path:  SIMATIC 300(1\EPU 317-2PN/DPAST program(1]

Weh project

Show
Symbolz

Show

orref Generate DB
cross-references

Source

Compil= DB [}

Source

Dowinload to
4 CPU

Log: v OErrors, 0'Warnings

gl ) x|

0B334 34032 bytes
1 fragment DBs, 29032 bytes, total 24860 bytes

Sonectad with STEP 7 projact ‘b’
a] ready exists for the zan= A project 'Example CDE '.
DB}34 al r"ead exists for Ject 'Example FDBL ‘.
Someiling - SIMATIC 300(1)\cpu Sttt Tey progr‘am(lg
334" succassfully create
DB}B successfully created
compilation successful, 2 DBs created.

DB333 and DB334 into the CPU:

e Ifonly DB333 and DB334
have been changed, click
"Download to CPU" in S7-
Web2PLC".

Only these two DBs are
transferred to the CPU.

e To transfer all blocks to the
CPU, select the S7-300
station in the SIMATIC
Manager and click the
"Download" symbol.
Confirm all dialogs with
"OK".

All blocks are transferred to
the CPU.

Since no block has been
transmitted to the CPU yet,
select the S7-300 station and
transfer the entire project to the

— cCompilation ended w
< >
Ready
6. There are two options for loading | FERzA L Tau DE®

File ©Options  Help

STEP 7 Pioject

Erport Filter: Project name: wieb

symbols

™ Fiter 57 progiam patheSIMATIC 300(TRCPU 317-2PN/DPAST program(1]
Web project
Show ... Generate DB ) Compile DB | ... Download to Show
Symhols. L4 Source Source CPU croseeferences

Log: v 0 Enars, 0% amings

Hi %l

DET3F" successTul Ty created
Comp1ation successful, 2 OBs created.

— Compilation ended

Dowmload blocks to the CPU...: DBE332, DB334

Cornected to SIMATIC

online block DB333 was deleted.

Elock DB224 was down]oaded.

Elock DB223 was_dowloaded.

2/2 blocks downloaded.

== End downloading the blocks b

< >

Ready

Q SIMATIC Manager - [Web -- C:\Program Files\Siemens\Step/\s7proj\Web
% File Edit Imsert PLC ‘Wiew Options ‘Window Help

ar b gim |2 25| %ol < No Filter

CPU 317-2FN/DF

CPU = I!m Hardware
#OP
=1-[z2] 57 program{1]
(B] Source Folde
Black. folder
4 4
Press F1 to get Help, TCR(IP - Yy
S7-Web2PLC
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5.6 Creating the S7 program

5.6 Creating the S7 program

An exemplary S7 program can be found in the Attachment to this entry. The
following aspects must be considered when creating the S7 program:

e Call the SFC99. The SFC99 initializes the web server of the CPU. With the
cyclic calling of SFC99 you ensure that changed variables of the CPU can be
displayed on the web page.

The cyclic calling of SFC00 can be effected in OB1.

e To be able to evaluate variables from the web page in the S7 program, the web
control DB (DB333) must be evaluated. In this application, this is done by

calling FC1.
5.7 Calling the web page with a web browser
Table 5-6
No. Action Comment
1. e Start a web browser, e.g. £ Intro - Mozilla Firefox CEx

Internet Explorer or Mozilla - Gat |1 hetpeif192.168.255, LiPorkalTntro, mus! 77 -] [w- Vs
Firefox. Enter the IP address ] Intro .

of the CPU as the address,
e.g. hitp://192.168.255.1. ]
Note: Your PC and the CPU
must be located in the same
subnet.

The start web page of the
CPU is opened.

e Click "ENTER".

SIMATIC S7-300

CPU 317-2 PN/DP

2. Enter your name and the
password which you stored in
the properties of the CPU in the
"Web" tab (see Section 5.1
Configuration of the S7-300
station with the CPU 317-

2 PN/DP). Then, click "Login". PU 317-2PNIDP
The complete web page of the
CPU is opened. e —

%2 SIMATIC 300(1) - Mozilla Firefox

@ - {ar |1 Hpifitsz.168.255.1 fPortalfPortal.meslrintro_enter_but 77 < | |W ~ P

| ] SIMATIC 300(1)

General:

Station name: SIMATIC 300{1)

Module name: CPU 317-2PNDP
Module type: CPU 317-2 PNIDP

Status:
Operating Mode: RUN
Status: o OK
Mode selector: RUN

S7-Web2PLC
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5 Configuration and Settings

5.7 Calling the web page with a web browser

No. Action Comment
3. Click "Customer pages" to go to ) SMATIC 300(1) - MazilaFirefox
the user-defined web page. G -c G L b 1o o0 e L 2
|| Smaani soo(1) -
Gametak
Station name: SIMATIC 300(1)
Module name. CFU 31 T-2PNDE
Module fype: CPL 3173 PNDS
Statess
Operating Mode: RUN
Status. o OK
Mode salecior RUN
4. On the "Customer pages" Web 1 SUMATIC 300(1} - Mozilla Flrefox
page, a” User'deﬁned Web | b9 168. 7581 ot Bt ol ol B ooy
pages belonging to the CPU are -
listed.
To start the example application,
click the "Homepage of the
application Example".
The "Example" web page is
opened.
5. A deta"ed exp|anati0n Of the ) Ugerdefined Website - Application Example - Mozilla Firefox
operation of the example web O - C X & (1 mnmi s m ~we F
page can be found |n SeCtIOﬂ 7 | SMATIC 300(1) ] SIMATEC 300(1} | Usecrdefined Welsite - Applcabio.. §3 |+ -
Appllcatlon Operat'on. Flowrate of tank filling or clearing SI E M E N s
Dieterreme the Qowrate of Glling or clearmg the bank by a nusnber between 0 and 10/
Set a new Flowraie
Diara Carrent Valne
Flowrate 5
Tank Level 255
Tank level overflow!
Aleasmement Uit
Tank Level Overflow 255
Tamk Level Maarnm 208
Tamk Level Midth 127
Tank Level Mirsmum 48
Tank Level Lack ]
;é |_Openivate | | Closevebve |
S7-Web2PLC
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6 Installation

6.1

6

Hardware and software installation

Installation

6.1 Hardware and software installation

Installation of the hardware

The following figure shows the hardware structure of the example application.
The PC with the web browser must be connected to the CPU via Industrial, e.g.
e directly at the PN interface of the CPU

e via a switch

Figure 6-1
PROFINET ]
I Industrial Ethernet .
[ —— S D |
B
il
—1 PS 307
ik CPU 317-2 PN/DP
SIMATIC Manager
-STEP 7
- S7-Web2PLC
HTML editor
Browser
Note Please observe the installation and connection guidelines from the
corresponding manuals.
Software installation
Table 6-1
No. Action Comment
1 Install STEP 7 V5.5 or higher. S7-Web2PLC is included in
STEP 7 V5.5 or higher.
2 Install S7-Web2PLC. S7-Web2PLC can be found on the
STEP 7 CD under "Optional
Components".
3 Install a tool for creating the web page, e.g. MS Frontpage,
on the PC with which you want to create the web page.
4 Install a web browser on the PC with which you want to
access the web page of the CPU.
S7-Web2PLC
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6 Installation

6.2 Installation of the application example

6.2 Installation of the application example
Table 6-2
No. Action Comment
Start the SIMATIC Manager.
2 Unpack the file 44212999 Weh2PLC_CODE_v10.zip into
the STEP 7 directory.
Open the project in the SIMATIC Manager.
Go to the hardware configuration.
5 If you are using a different CPU, change the hardware
configuration.
6 In the CPU properties, assign the IP address of your CPU to | Information in Section 5.1
the Ethernet interface. Configuration of the S7-300 station
with the CPU 317-2 PN/DP
7 In the SIMATIC Manager, set the access of your PG/PC to
"TCP/IP" via the network card at "Options > Set PG/PC
Interface”. Do not use the "TCP/IP Auto" interface!
8 Select the S7-300 station and load the entire project into the
CPU.
9 Start a web browser and call the web page of your CPU via Information in Section 5.7 Calling
the IP address. the web page with a web browser
Calling the web page with a web
browser
S7-Web2PLC
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7 Application Operation

v

Application Operation

In this Section

This Section provides information on how to operate the example application.

Operation
Table 7-1
No. Action Comment
1 e  Start a web browser, e.g. £ inro - Mozila Firefox

Internet Explorer or Mozilla
Firefox. Enter the IP address
of the CPU as the address,
e.g. http://192.168.255.1.
The start web page of the
CPU is opened.

e Click "ENTER".

- C (ot | [ hetpef[192,168.255. LPorkalfIntra.mws|

| intro

SIMATIC S7-300
CPU 317-2 PN/DP

2. Enter the name and password £ SIMATIC 300(1) - Mozilla Firefox
(stored in the properties of the @ - Gt |1 Hetpi192.168.255. 1 /FartalPortal welzintro_enter_but 77 - | | W - P
CPU in the "Web" tab). || SIMATIC 300(1)
In this example application, the
name is "user" and the password
is "user".
Then, click "Login".
The complete web page of the
CPU is opened. e
Station name: SIMATIC 300(1)
Module name: GPU 317-2PR/DP
hiodule type: CPU 317-2 PNIDP
Status:
Operating Mode: RUN
Status: o OK
Mode selectar: RUN
S7-Web2PLC
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No. Action Comment
3. Click "Customer pages" to go to ) SIMATIC 300(1] - Mazilla Firefox
the user-defined web page. G -c G L b 1o o0 e L 2
| SERTIC 300(1) - -

CPU 317-2PNIDP

e
Limind

HY o

Gansat

Station name: SIMATIC 300(1)
Module name: G 31 T-2PRDE
Module fpe: CPU 317.3 PRDS

Statss
Crperating Mode: RUN
Status. o OK
Maia selecior RUN

4. On the "Customer pages" Web 1 SUMATIC 300(1} - Mozilla Flrefox
page, all web pages belonging to 6 - S ([ hao 102,190 90,1 Brtalontel sl gt BICE J
] SmATEC 300(1) - -

the CPU are listed.

To start the example application,
click the "Homepage of the
application Example".

The "Example" web page is
opened.

uit | Customer pages

S7-Web2PLC
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7 Application Operation

No. Action Comment
5_ V|a the Web page’ yOU haVe ) Userdefined Website - Application Example - Mozilla Firefox
direct access to the CPU: Ol ¢ X o [ s st L 4
V|a "TankLeVeI" you can ] SMATIC 300(1) | ] SIMATEC 30001} | Userdefined Wrebnite - Applcatio... £ |+
[ ]
see the current fl”lng Ievel Of Flowrate of tank filling or clearing SI E M E NS
the tank. Additiona”y, the Deternme the flowrate of flling or clearing the tank by a nunber between 0 and 10]
filling level is commented via (Seta nawowrais |
Clear teXt' Diara Carvent Value
e The key figures of the filling Flosmaie 5
level are displayed below. e
e When clicking the . .
"OpenValve" button, the e e 21
tank is cleared. Every 10 Tuk Level Musirm 208
seconds, the web page is L’“‘mi‘”‘:ifm_ "18
evel Mirsmum
refreshed and the values are Tk Level Lack 0
adapted.
e The flow rate can be [penvaive | [[Closevabe |
entered manually. In the S7
program, a medium flow rate
of 5 is preset. The lower the
value for "Flowrate" is set,
the faster becomes the flow
rate.
e The valve is closed via
"CloseValve" — the tank is
filled again.
6. In parallel, you can monitor the {3 VAT1 -- Web\SIMATIC 300(1)\CPU 317-2PN/DP\ST-....
Cha_nge Of the _Vanables In the Al Address Symbol Display format | Status walug Modify walu
variable table in the SIMATIC 1| M8 1 “TenkLevelMinimum' HEX B#16#30
Manager. 2| M 100 “StatusvalveCPU" BN 2z
3_ b 110 "Cpentiakve" Bir .2#0
4_ b 114 "Closelalve" Bir .2#1
5_ MB 5 "TankLevel HEX B#16#FF
B_ MBE & "Alarm" HEX Ba#16#05
?_ ME 7 "Flowrate" HEX B#16#05
B 1
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AWP

AWP stands for the German term "Anwenderprogrammierbare Webseiten" (user-
programmable web pages).

AWP command

An AWP command is understood as the special command syntax with which data
are exchanged between the CPU and the HTML file.

CSS

CSS (Cascading Style Sheets) defines how a section or content marked in HTML
is displayed.

HTML file

HTML files are the basis of the World Wide Web and are displayed by a web
browser.

In this document, we refer to the HTML file when you are editing the web page, e.qg.
with Frontpage. When you are working with the web page in a web browser, we
refer to it as the web page.

MIME type

With the help of the Multipurpose Internet Mail Extensions (MIME) standard, the
web browser is informed — e.g. during an HTTP transfer — which data the web
server sends, for example whether it is clear text, an HTML document or a PNG
image.

UTF-8

UTF-8 (abbreviation for 8-bit UCS Transformation Format) is the most widely used
coding for unicode characters.

In that, each unicode character is assigned a specially coded byte chain of a
variable length. UTF-8 supports up to four bytes on which all unicode characters
can be displayed.

Web browser

Web browsers are visualization programs for web pages and can communicate
with web servers.

Typical web browsers are:
e Microsoft Internet Explorer
e Mozilla Firefox
e Google Chrome

S7-Web2PLC
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Web server

Web page

64

A web server stores web pages and makes them available. The web server is a
software which transfers documents with the help of standardized transfer
protocols (http, HTTPS) to a web browser.

In a CPU with PROFINET interface, a web server is integrated which you can
expand by self-designed web pages (user-defined web pages) with the help of S7-
Web2PLC.

See HTML file.
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9.1 Literature

The following list is by no means complete and only provides a selection of
appropriate sources.

Table 9-1

Topic Title

11/ STEP7 Automatisieren mit STEP7 in AWL und SCL
Hans Berger

Publicis MCD Verlag

ISBN 3-89578-113-4

12/ HTML HTML und CSS, Praxisrezepte fir Einsteiger
Robert R. Agular

mitp

ISBN 978-3-8266-1779-9

13/ HTML HTML Handbuch

Stefan Minz/Wolfgang Nefzger

Franzis Verlag

ISBN 3-7723-6654-6

14/ Javascript JavaScript und Ajax, Das umfassende Handbuch
Christian Wenz

Galileo Press

ISBN 978-3-8362-1128-4
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9.2 Internet links

The following list is by no means complete and only provides a selection of
appropriate sources.

Table 9-2

Topic Title

11/ Reference to this http://support.automation.siemens.com/WW/view/en/44212999
entry

12/ Siemens | IA/DT http://support.automation.siemens.com
Customer Support

13/ HTML, JavaScript | http://www.selfhtml.de/

14/ Information on http://support.automation.siemens.com/WW/view/en/24843906
Java applets http://support.automation.siemens.com/WW/view/en/22061339

/5/ Information on S7 | http://support.automation.siemens.com/WW/view/en/16832609
Java Beans http://support.automation.siemens.com/WW/view/en/21623882

16/ Information on http://support.automation.siemens.com/WW/view/en/18900228
Sm@rt Service
with WinCC
flexible

171/ Information on the | http://support.automation.siemens.com/WW/view/en/37436594
WinCC Web
Navigator
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