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Legal information

Use of application examples
Application examples illustrate the solution of automation tasks through an interaction of several
components in the form of text, graphics and/or software modules. The application examples are
a free service by Siemens AG and/or a subsidiary of Siemens AG ("Siemens"). They are
non-binding and make no claim to completeness or functionality regarding configuration and
equipment. The application examples merely offer help with typical tasks; they do not constitute
customer-specific solutions. You yourself are responsible for the proper and safe operation of the
products in accordance with applicable regulations and must also check the function of the
respective application example and customize it for your system.
Siemens grants you the non-exclusive, non-sublicensable and non-transferable right to have the
application examples used by technically trained personnel. Any change to the application
examples is your responsibility. Sharing the application examples with third parties or copying the
application examples or excerpts thereof is permitted only in combination with your own products.
The application examples are not required to undergo the customary tests and quality inspections
of a chargeable product; they may have functional and performance defects as well as errors. It is
your responsibility to use them in such a manner that any malfunctions that may occur do not
result in property damage or injury to persons.

Disclaimer of liability
Siemens shall not assume any liability, for any legal reason whatsoever, including, without
limitation, liability for the usability, availability, completeness and freedom from defects of the
application examples as well as for related information, configuration and performance data and
any damage caused thereby. This shall not apply in cases of mandatory liability, for example
under the German Product Liability Act, or in cases of intent, gross negligence, or culpable loss of
life, bodily injury or damage to health, non-compliance with a guarantee, fraudulent
non-disclosure of a defect, or culpable breach of material contractual obligations. Claims for
damages arising from a breach of material contractual obligations shall however be limited to the
foreseeable damage typical of the type of agreement, unless liability arises from intent or gross
negligence or is based on loss of life, bodily injury or damage to health. The foregoing provisions
do not imply any change in the burden of proof to your detriment. You shall indemnify Siemens
against existing or future claims of third parties in this connection except where Siemens is
mandatorily liable.
By using the application examples you acknowledge that Siemens cannot be held liable for any
damage beyond the liability provisions described.

Other information
Siemens reserves the right to make changes to the application examples at any time without
notice. In case of discrepancies between the suggestions in the application examples and other
Siemens publications such as catalogs, the content of the other documentation shall have
precedence.
The Siemens terms of use (https://support.industry.siemens.com) shall also apply.

Security information
Siemens provides products and solutions with Industrial Security functions that support the secure
operation of plants, systems, machines and networks.
In order to protect plants, systems, machines and networks against cyber threats, it is necessary
to implement — and continuously maintain — a holistic, state-of-the-art industrial security concept.
Siemens’ products and solutions constitute one element of such a concept.
Customers are responsible for preventing unauthorized access to their plants, systems, machines
and networks. Such systems, machines and components should only be connected to an
enterprise network or the Internet if and to the extent such a connection is necessary and only
when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.
For additional information on industrial security measures that may be implemented, please visit
https://www.siemens.com/industrialsecurity.
Siemens’ products and solutions undergo continuous development to make them more secure.
Siemens strongly recommends that product updates are applied as soon as they are available
and that the latest product versions are used. Use of product versions that are no longer
supported, and failure to apply the latest updates may increase customer’s exposure to cyber
threats.
To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed
at: https://www.siemens.com/industrialsecurity.
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1 Task

1

Task

Introduction

System landscapes that have grown over time often consist of heterogeneous
automation technologies. With the introduction of the TIA portal, there exists the
requirement that new Package Units containing S7-1500 CPUs can also be
operated and monitored using a PCS 7 operator system.

SIMATIC PCS 7/0PEN OS is a PCS 7 option with which controllers that does not
belong to the range of SIMATIC PCS 7 system components can be integrated
into the PCS 7 process control system.

PCS 7/OPEN OS V9.0 enables the data exchange between the PCS 7 operator
station and various automation systems via the existing WinCC channels or via
the OPC channel. For third-party systems that can only be integrated via the OPC
channel, only the appropriate OPC server for the particular controller type is
necessary. PCS 7/OPEN OS supports the data exchange with the controllers via
Classic OPC DA, Classic OPC A&E and OPC UA DA.

The core of PCS 7/OPEN OS is based on the database automation software (DBA)
familiar from other OS options. This software is mainly composed of the following
components:

* SIMATIC PCS 7 OS engineering and runtime software
+ PCS 7/OPEN OS DBA data base automation software
+ PCS 7/0OPEN OS runtime software option

The supplied base functionality of PCS 7/OPEN OS allows configuration engineers
to effectively integrate the S7-1500 controllers into the process control using the
PCS 7 operator system. This gives operators the option of operating and
monitoring the entire system from a single operator station, even if it contains
package units with S7-1500 controllers.

Overview of the automation task

An S7-1500 package unit is to be operated and monitored using the SIMATIC PCS
7 operator station. The integration of the system into the PCS 7 landscape will take
place using SIMATIC PCS 7/OPEN OS via S7-1500 OMS+ Channel.

Figure 1-1
PCS 7 Operator Station S7- 1500 Package Unit
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2 Solution

2 Solution

Using the PCS 7 SIMATIC PCS 7/OPEN OS option, this application example will
show you how you can effectively integrate S7-1500 controllers that do not belong
to the PCS 7 range into the PCS 7 system landscape.

2.1 Overview

The example contained in this document shows you how to integrate an S7-1500
package unit into an existing PCS 7 landscape. The S7-1500 controller is
integrated with the aid of the SIMATIC S7-1200 or S7-1500 channel of the PCS 7

operator station.

Figure 2-1
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The solution presented in this document offers you the following advantages:

e Complete integration of controllers that do not conform to PCS 7 into the
PCS 7 operator system

e Step by step instruction for configuration with PCS 7/OPEN OS

e Shared alarm and tag logging management of PCS 7 and third-party systems
on one operator system

Required knowledge

The following basic knowledge is required:

e Systems configuration with PCS 7 AS engineering

e Generation of a visualization with PCS 7 OS engineering

Integration of S7-15000 PU with OPEN OS
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2 Solution

2.2 Description of the core functionality

A core component for the PCS 7/OPEN OS engineering is the
PCS 7/0OPEN OS DBA database automation software.

The DBA generates OS data such as:

Plant hierarchy

Tags and archive tags
Connections

Alarms and messages

The DBA can use the channels available in the PCS 7 OS to connect the systems
that are not PCS 7-conform. For example, drivers are integrated in WinCC for the
following third-party systems:

SIMATIC S7-1200, S7-1500
SIMATIC 505

Allen Bradley

Mitsubishi

Third-party systems for which no special connections exist can use the OPC or
Modbus TCP open standards.

Integration of S7-15000 PU with OPEN OS
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3 Basic principles

3 Basic principles

3.1 Config

uration guidelines

You will find here an overview of the steps necessary for integrating a third-party
system into the PCS 7 operator station using PCS 7/OPEN OS.

Table 3-1

No.

Description

Collecting data

Before you start configuring, you will need the following information in order to
operate and monitor the package unit:

e Access type (S7 connection, OPC DA, OPC A&E, ..))
e Network addresses (OPC server, automation systems)
e Syntax of tag addresses

e Tags, interfaces, alarms

e Project file path of the target operator system

Plant hierarchy

Generating OS block icons and faceplates

Using the available knowledge of the structure of the objects (type of objects and
related tags) in the AS, you can generate the block icons and faceplates.

In conformance with PCS 7, the icons are stored in a Typicals file and the
individual views of the faceplates are generated.

Further information on the generation of icons and faceplates can be found in
the "SIMATIC PCS 7 Process Control System APL Style Guide" configuration
instructions in the following article:
https://support.industry.siemens.com/cs/ww/en/view/65601446

Note

It is imperative that this work be completed before the initial compilation of the
plant hierarchy.

Generating the AS node type

You will generate the AS node type using the AS Node Type Wizard. The Wizard
already contains information about the channel used and the corresponding
connections as well as the syntax of the tag addresses.

Creating the AS node

In the AS View of the DBA, you will generate an instance of the previously
generated AS node type. Depending on the setting, you may still be able to
adjust the connection parameters and assign an instance name in this view.

Generating AS object types

The AS objects (ASO) represent the objects present in the automation system,
e.g. motors, valves, closed-loop controllers, analog and digital values, and are
connected to the AS node type.

The ASO types can contain tag addresses, the tag format, tag attributes, and tag
alarms and messages.

Integration of S7-15000 PU with OPEN OS
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3 Basic principles

No.

Description

6.

Creating ASO instances

Create the ASO instances. These instances are always assigned to an AS node.

Creating a PC station

In the PC Station View of the DBA, you can define the OS project to which the
data will be compiled. Here, you will set the project path of the target system and
also specify a data log if one exists.

Specifying the plant hierarchy

An existing plant hierarchy can be read out from the SIMATIC project and
synchronized with the DBA project. In the Plant View of the DBA, you can then
create additional hierarchy folders and subsequently synchronize them with the
SIMATIC project again.

Assigning ASO instances to the plant hierarchy

Drag the ASO instances on to the corresponding hierarchy folder in the plant
view to establish the relationship of the AS objects to the operator system.
Depending on the mode of configuration, you may still be able to assign or adjust
tag addresses and attributes.

10.

Compiling the DBA project

This process roughly corresponds to that of the OS compilation from the
SIMATIC Manager. Here, the necessary connections, tags, messages and icons
are created in the OS project.

11.

Loading the OS and starting the runtime

If all sequences have been executed properly, the OS project can be loaded and
the OS runtime can be started.

Integration of S7-15000 PU
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The following flow diagram shows the procedure for configuring third-party systems
using SIMATIC PCS 7/OPEN OS in abbreviated form.

Figure 3-1
Other applications PCS 7/OPEN OS PCS 7
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(third-party system)

Generate AS type
(AS Node Type Wizard)

Generate AS object types
(DBA Type Editor)

Bulk data processing
(e.g. MS Excel)
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Generate ASO hierarchy
(DBA Plant View)

G
variables, alarms

(ca

‘Compile AS objects
(DBA Editor)

‘Load OS
(SIMATIC Manager)

Start OS runtime
(PCS 7 Operator System)
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3 Basic principles

3.2

3.2.1

Editors

PCS 7/OPEN OS includes the following editors, which are briefly described below:

e PCS 7 DBA AS Node Type Wizard
e PCS7DBA
e PCS 7 DBA Type Editor

PCS 7 DBA AS Node Type Wizard

You will generate the AS node types using the AS Node Type Wizard.
Here, the following information will be stored:

e AS name

e Typical display

e Instance source (DBA or XML)
e Connection parameters

e Address syntax

You can start the AS Node Type Wizard at "Start > Siemens Automation > AS
Node Wizard".

You will find detailed information in the "PCS 7 Open OS Engineering Workflow
Guide" manual. The manuals are copied to your system during the OPEN OS
installation.

Figure 3-2
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3 Basic principles

3.2.2 PCS 7 DBA
The DBA Editor is the heart of PCS 7/OPEN OS. This is where you configure the
AS structures and connect them to the PCS 7 operator system. Here, you must
carry out the following tasks:
e Create the AS node and AS object instances (ASQO's)
e Generate the plant hierarchy and assign ASO instances
e Compile the DBA project
You can start the DBA at "Start > Siemens Automation > PCS 7 DBA".
You will find detailed information in the "PCS 7 Open OS DBA" manual.
The manuals are copied to your system during the OPEN OS installation.
Figure 3-3
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3.2.3 PCS 7 DBA Type Editor
Using the DBA Type Editor, you can generate the AS objects, which map the
structure of the blocks in the third-party system. They contain:
e Tags, possibly with addresses
e Enumerations
e Alarms and messages
e Attributes
e Runtime scripts
Integration of S7-15000 PU with OPEN OS
Entry-ID: 49740087, V1.3, 09/2021 11



© Siemens AG 2014 All rights reserved

3 Basic principles

You can start the Editor via the shortcut menu of an AS node in the DBA by
selecting the "Edit AS Object Types..." item.

You will find detailed information in the "PCS 7 Open OS DBA Type Editor"
manual. The manuals are copied to your system during the OPEN OS installation.

Entry-ID: 49740087, V1.3,
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4 Configuring an S7-1500 package unit

4 Configuring an S7-1500 package unit

The following chapters describe how to integrate an S7-1500 PU into PCS 7 using
OPEN OS. The SIMATIC project used in the example is provided solely for
purposes of demonstration. However, the basic procedure for real package units
with S7-1500 controllers is largely identical.

Figure 4-1
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9.00% Betriebsart | Hand ][z
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[ PlanATERF 1001 L
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5 I o o 5 e o |
0.00 0o T 000 |
=IET =1 < | 4 | P 5 =N === 1) A o)
PO B Dy TtE )R] @)D =) | Seehe) 4 O il <

In order to purge a pipe system, a tank is filled with water and the water is then fed
into the pipe system. A maximum level and a minimum level of the tank can be
predetermined for the purging sequence.

The sequence places the valves and motors in automatic mode and controls them
until the purging process is complete. The actuators are then switched into manual
mode again.

Integration of S7-15000 PU with OPEN OS
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4 Configuring an S7-1500 package unit

4.1 Acquiring data
This example project contains the following components, which are relevant for
operation and monitoring at the OS:
Table 4-1
Type Name AS address Description
Motor MOT1 DB100, DBBO Pump drive for filling the tank
Valve VAL1 DB100, DBB12 Tank intake valve
Analog P1001 DB101, DBB40 Tank intake pressure transducer
Analog F1001 DB101, DBB80 Tank intake flow sensor
Motor MOT2 DB100, DBB2 Pump drive for emptying the tank
Valve VAL2 DB100, DBB14 Tank drain valve
Analog P2001 DB101, DBB120 | Tank drain pressure transducer
Analog F2001 DB101, DBB160 | Tank drain flow sensor
Analog L1001 DB101, DBBO Tank level
Sequenc | SFC1 DB400, DBBO Sequence for purging the pipelines
e
The object types motor, valve and analog value are always based on the same
function block. This makes it possible to derive a structure from the instance DB of
a block.
Motor block
The following motor block variables are required for configuring the OS:
Table 4-2
Tag Type DB Offset Type Description
MAN_ON BOOL 0.0 IN Start motor manually
MAN_OFF BOOL 0.1 IN Stop motor manually
AUTO_ON BOOL 0.2 IN Start motor in automatic mode
MAN BOOL 0.3 IN Manual mode
AUTO BOOL 0.4 IN Automatic mode
FB BOOL 0.5 IN Motor feedback signal
RESET BOOL 0.6 IN Reset of a feedback error
QSTART BOOL 0.7 OUT | Signal for starting the motor
QAUTO BOOL 1.0 OUT | Automatic mode active
QMAN BOOL 11 OUT | Manual mode active
QMOTRUN BOOL 1.2 ouT Motor running
QOPCOND BOOL 1.3 ouT Operating condition
QERR BOOL 1.4 ouT Motor feedback error
The time limit for the block to report a feedback error is permanently set to 5
seconds.
Valve block

The following valve block variables are required for configuring the OS:

Integration of S7-15000 PU with OPEN OS
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4 Configuring an S7-1500 package unit

Table 4-3
Tag Type DB Type Description
Offset

MAN_OPEN BOOL 0.0 IN Open valve manually
MAN_CLOSE | BOOL 0.1 IN Close valve manually
AUTO_OPEN | BOOL 0.2 IN Open valve in automatic mode
MAN BOOL 0.3 IN Manual mode
AUTO BOOL 0.4 IN Automatic mode
FB_OPEN BOOL 0.5 IN Open valve feedback signal
FB_CLOSE BOOL 0.6 IN Close valve feedback signal
RESET BOOL 0.7 IN Reset of a feedback error
QOPEN BOOL 1.0 ouT Signal for opening the valve
QAUTO BOOL 1.1 ouT Automatic mode active
QMAN BOOL 1.2 ouT Manual mode active
QVALOPEN BOOL 1.3 ouT Valve open
QOPCOND BOOL 14 ouT Operating condition
QERR BOOL 15 ouT Valve feedback error

The time limit for the block to report a feedback error is permanently set to

5 seconds.

Analog value monitoring

The following analog block variables are required for configuring the OS:

Table 4-4
Tag Type DB Type Description
Offset
VALUE REAL 0.0 IN Process value
AL REAL 4.0 IN Lower alarm limit
WL REAL 8.0 IN Lower warning limit
WH REAL 12.0 IN Upper warning limit
AH REAL 16.0 IN Upper alarm limit
OUT_AL BOOL 20.0 ouT Lower alarm limit reached
OUT_WL BOOL 20.1 ouT Lower warning limit reached
OUT_WH BOOL 20.2 ouT Upper warning limit reached
OUT_AH BOOL 20.3 ouT Upper alarm limit reached
MLH REAL 22.0 IN Maximum value
MLL REAL 26.0 IN Minimum value
UNIT STRING [8] 30.0 IN Process value unit

Integration of S7-15000 PU with OPEN OS
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Block sequence

4.2

Note

The following block sequence variables are required for configuring the OS:

Table 4-5
Tag Type DB Type Description
address
START BOOL 0.0 IN The sequence is started.
STOP BOOL 0.1 IN The sequence is stopped.
CYCLE BOOL 0.3 IN The sequence runs in a continuous loop

Generating OS block icons and faceplates

You can generate OS block icons and faceplates with the aid of the WinCC
Graphics Designer. The process conforms to the PCS 7 standard. For this reason,
the topic is not discussed in greater detail in this documentation. Detailed
information on the generation of user-defined icons and faceplates can be found
in the "SIMATIC Process Control System PCS 7 APL Style Guide" manual in the
following article:

https://support.industry.siemens.com/cs/ww/en/view/65601446

Use the collected data to generate the block icons and faceplates. Taking into
consideration the naming conventions for Typicals pictures, use a meaningful
name for the icon picture, e.g. "@S71500_Typicals.pdl".

When creating the block icons, please bear in mind the correct labeling for the
object name. E.g., for the "S7TMEAS" block, the object name for the associated
block icon is "S7TMEAS/1".

In the present example, these are the blocks for:
e Motor

e Valve

e Analog value

e SFC (no faceplates)

Integration of S7-15000 PU with OPEN OS
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Figure 4-2

@571500_Typicals.PDL X

Bausteinfamilie: Antriebe

sfFe |
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One faceplate set each was created for the motor, valve and analog value icons.
The block icon for the sequence does not have a faceplate.

Figure 4-3
@PG_S7Meas_Standard.PDL X |
Gl

100.00
Prozesswert | 0.00 |un'rts

0.00

@PG_S7Meas_Limit.PDL X |
DM T
Bedienfreigabe Frozesswertgrenzen (PV)

|H Alarm |

0
0.

H Warnung

[ o]
L Warnung | 0_|
—

T

LAlarm
@PG_STMeas_ViewToolbar.PDL X !_

ﬁﬁ a f' |@PG S5TMeas_Overview.PDL
CT LT Ie o [T T
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4.3

43.1

Generating the AS node with the AS Node Type Wizard

The AS node type is generated with the aid of the PCS 7 DBA AS Node Type
Wizard. You can find the editor in the Start menu at: "Start > Siemens Automation
> AS Node Wizard".

The AS node type is not part of a specific DBA project and is therefore stored in
the installation directory of OPEN OS. You can use all the created AS node types
in each of your DBA projects. The following sections explain how to create an AS
node type.

General tab

In the "General" tab, you assign the name of the AS node type and define the
name of the typical picture from which the OS block icons are copied during
compilation.

1. Enter the name for the AS node type.
2. Enter the name of the WinCC screen that contains the generated picture

symbols.
Figure 4-4
[+
General | instonce Sowce | Connection ) Addiessing )
System Name: 571500 =l
Graphics Options
Typical Name: (@571500_Typicals.POL
Version 9.0.305
Delete Reset Build Close:

Integration of S7-15000 PU with OPEN OS
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4.3.2

Instance Source tab

This document only describes the DBA Integrated Instances option.
1. Select the DBA Integrated Instances option.

Figure 4-5

€ DBA AS Node Type Wizard

General {Ins

I Connection ] Addressing ]

~(+ DBA Integrated Instances

Choose this option to allow the DBA project to create new instances using the integrated tools and/or through CSV Import/Export
techniques.

Use this option if you prefer Excel or CSV formats for defining instances.

Choosing this option will result in:

* the ability to define types using the Type Editor

* the ability to create new AS Objects from directly within the DBA

* the ability to Import/E xport AS Objects from directly within the DBA using IEA-style CSV files

Note: This option makes extensive use of Extended Attributes.

" XML Instances

Choose this option to allow the DBA to automatically create instances from an XML input file. The XML input file can be created
created and defined by the XML Input file therefore the user cannat manually create new instances from within the DBA,

Use this option if the controller's configuration is easily parsed and you have the technical abiity to create XML files.

Choosing this option will result inc

* the ability to define types using the Type Editor

* the ability to define all AS Object instances and associated configuration data in a single XML file.

* the inability to create new AS Objects from directly within the DBA, or Import/Export AS objects from the DBA.

Note: This option makes a minimal use of Extended Attributes.

automatically from some extemal program or script that converts some exported controller data. This technique requires that all instances be

Delte | Reset | Buid |

Oose |

You can find a description of the use of XML instances in the following article:

"How do you create an XML input file for automatic creation of instances in DBA?"

(Entry ID: 78032500).

Integration of S7-15000 PU with OPEN OS
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4.3.3

"Connection" tab

Because the S7-1500 is a SIMATIC product, using the compatible SIMATIC S7-
1200 or S7-1500 channel is a logical choice.

1. Select the Other Channel option.
2. Enter the channel and the channel unit that are used.
3. Enter a permanent connection name or use the following possible tags:
- %SystemName%: The name of the AS node type is used (General tab).
- %ASName%: The name of the AS node is used that is entered in the DBA.
4. Enter the connection string used by WIinCC as the initial parameter.
Figure 4—6
&

General T Instance Source ] Ci i ] Addressing ]

Channel & Charinel Unit:

" OPC Channel
(ol

Default OPC DA Server: [ 0CALs

Default OPC DA ProglD: |
(o

r
Default OPC ALE Server: |<LOCAL
Default OPC ALE ProglD: |

r
& Other Channel
Channel [SIMATIC 57-1200, 571500 Channel
Charinel Uriit: |DMS‘
Connection
Connection Name: I ASNaues ﬂ

4Systenlames Name of the System (a3 configured on the 'General’ tab)
% ASNames Mame of the A5 Node

* Double click blue text to insert at cursor location

v Allow the Connection Name to be changed per AS Node

Initial Parameter: 61:::::CP_HL_1:1::10.250.74.152: STHATIC-ROOT-HMI: 'hFaiaZVSThbIIcVx/xF

v Allow the Initial Parameter to be changed per A5 Node

[~ Allow the DEA to overwite the Connection Parameter

Delete | Reset | Build | Close ‘

The text in the "Channel” and "Channel Unit" fields must be identical to the
corresponding WinCC channel. You can find the necessary inputs in the WinCC
Tag Management. Follow the steps below:

5.
6.
7.

Open an existing or new OS project.
Open the WinCC Tag Management.

Click on "Tag management" with the right hand mouse button and add the new
"SIMATIC S7-1200, S7-1500 Channel" driver.

Integration of S7-15000 PU with OPEN OS
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Figure 4—7

Tag Management

<«

1 Tag Management
# Internal tags
Il SIMATIC 57 Protocol Suite
Il orc

The "initial parameter" corresponds to the string that WinCC creates for

a connection. If you do

not know the exact string syntax, you can read the

parameter out of WinCC. Proceed as follows:
8. Open an existing or new OS project.
9. Open the WIinCC Tag Management.

10. In the desired channel unit, temporarily create a new connection with the
desired connection parameters (it can be deleted later).

Note Since the existing access points might be used by other channels, it is advisable
to create a new access point for the TCP/IP protocol for the S7-1500 channel in
the SIMATIC NET "Communications settings" editor.

Wy Siemens Communication Settings

File Language Help

» [0 siMATIC NET config... [ e

[=
» Ul Modules v ﬁf ﬁ;ﬁ‘ ?
L )

. |Access point | Interface parameter assignment | Module | I|

\E STONLINE Intel(R) PRO/M 000 MT-Netzwerkverbindung.1S0.3 Intel(R) PRO/1000 MT-Ne
@ §7_1500_conn Intel(R) PRO/1000 MT-Netzwerkverbindung TCPIP.3  Intel(R) PRO/M000 MT-Ne

11. Select the created access point in the "New Connection” window.

Integration of S7-15000 PU with OPEN OS
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Figure 4-8

Tag Management «

- | Tag Management

? Internal tags

Il SIMATIC 57 Protocol Suite

Il orc

Il SIMATIC 57-1200, 57-1500 Charnel

zl

Connaction | Options |

" Temparary

r~ §7Plus network address
IP address: [172.10.167
Pccess point: IS 7_1500_conn j
Product family: I 571500 j

Enterthe IP address of the automation system.
Eample: 142.11.0.123

ok | Caneel | Help

12. Use the option button next to the text field for the initial parameter to start the
WinCC Connection String Inspector. It is vital that the WinCC project with the
corresponding connections is open. Otherwise, no connections will be
displayed.

Figure 4-9

v &llowe the Connection Mame to be changed per AS Mode

Initial Parameter: I

v &llowe the Initial Parameter to be changed per 45 Node

=

Channel I Channel... | Conn. .. Parameter -
S5IMATIC 57-1200, 57-1500 Cha... OMS+ Temp. .. 4l:::::57 1500 conn!::172.10.1.67:~
4| | »

Click 0K to chooze the selected Parameter sting

oK I Cancel |

13. In the event that multiple connections are available, select the appropriate
connection and click OK in the dialog window to confirm the selection.

14. Do not delete the temporary connection yet. You will need it again at a later
point to determine the address syntax.
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4.3.4 Addressing tab

In the Addressing tab, you can specify the structure of the AS and variable
addressing that will be used when the project is compiled at a later point.

The address structure depends on the communications driver that is set.

Here, the DBA offers the option of assigning parameters for all conceivable
constellations. These range from a structured approach and the free assignment
of addresses for all tags, to the use of scripts that can calculate the addresses
individually.

The following tags are available for the assignment of ASO address parameters:
e 9%ASName% — name of the AS type

e %ASOName% — name of the AS instance

e %lnstance% — assigned during instantiation

o  UAttribute:Name% — value of the specified attribute

e %UID% — unique identifier generated by the DBA

The following tags are available for the assignment of variable address parameters:

e  %ASName% — name of the AS type

e %ASOName% — name of the AS instance

e  U%linstance% — assigned during instantiation

o  %Tagname% — name of the tags for which the address is calculated
e 9%Address% — value of the address field of the tags

o UField#TagAddress% — value of the extended attribute. Input during
parameter assignment

o Y%Attribute:Name% — value of the extended attribute with the name "Name"

e  %UID% — unique identifier generated by the DBA

o %OPCDataType% - OPC data type number for the tag type

e %UANamespace% - OPC UA adress namen space

o  %UAType% - OPC UA identifier type

e %UAValue% - OPC UA identifier

Integration of S7-15000 PU with OPEN OS
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Special features when addressing an S7-1500 PU

Access by the PCS 7 OS to S7-1500 DBs basically only functions if the "Optimized
block access" attribute is deactivated in the TIA project (Figure 4-10). Otherwise it
is not possible to recognize which data are in which area of the corresponding DB.

Figure 4-10
MEAS DB [DB10T] E3

General

General

Attributes

Information

Time stamps
Compilation ["] onlystare in load memary
Protection

Attributes:

Download with...

[ Data block write-protected in the device

I D Optimized block access

T T e

oK 1 | Cancel |

Note also that when an S7-1500 CPU is used, the tag addresses in WinCC and in
the SQL database are different. DBA must create the addresses as they appear in
the SQL database.

Proceed as follows to read the correct address from the SQL database:

1. Create atemporary connection in the WinCC tag manager or use the
temporary connection from chapter "4.3.3 "Connection” tab".

2. Create a new structure with at least one element.
3. Generate an instance of the structure and select the temporary connection.

Integration of S7-15000 PU with OPEN OS
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4. Inthe "Address" field you can see the syntax of the tag connection in WinCC

(Figure 4-11).

Figure 4-11
=
Eile Edit View Help
Tag Management « || %z S7T_1500_Struc [Find P~
g cPU_RT = Name  Data Type Length Format Connection Group |Address Linear |
g SET 1 [Testvarl S7_1500 Struc 0 Temporary DB100,DBBO
A iv2wayl 2
[ERF8=7 1500 Struc 3
- @ NewElement_1 4
- @ NewElement_2 f
L=
File Edit View Help
Tag Management « | ¥* Temporary [Find ERd
£ Tag Management Name |Data Type |Length|Format adaptation |Connect\on Group | Address =
7 Internal tags | 1 [Testvarl.NewElement 1 !Unsigned 32-bit value 4 DwordTolnsignedDword Temporary DB100,DDO
SIMATIC 57 Protocol Suite 2 |Testvarl.NewElement_2 Unsigned 32-bit value 4 DwordToUnsignedDword Temporary DB100,DD4
OPC zTestvarl.NewElementj Unsigned 32-bit value 4 DwordTolnsignedDword Temporary DB100,DD8
1 SIMATIC 57-1200, 57-1500 Channel ||_4 |
&1 oms+ 5
: L Temparary L6
E% Structure tags %
9|
0
- |11
W 4 v n| Tags ~ [T=] | C

Press F1 for Help.

[caps|num][scry]

5. Open the "Microsoft SQL Server Management Studio".

6. Inyour corresponding WinCC project, click on "Select Top 1000 Rows" in the
context menu for the "dbo.MCPTCONNECTION" table.
You can read the "CONNECTIONID" for the S7-1500 connection from the

results table (Figure 4-12).

Figure 4-12

ficrosoft SQL Server Management Studio
File Edit WView Query Project Debug Tools Window Community Help

L Newouery | [y (BB 00 &5 |0y |5 H I B 5

-| $eeae b ® v 35 eI[] 37 | QAEEN|

=3 ‘rhg | master

1lIs]

SQLQuery3.5ql - ESMIG4...70))* " SQLQuery2.sql - ESMIG4B...(67))| - X

Connect ~ gj 2 m T __5 [k wkk Script for SelectTopMRows command from S5M5  *xx##* / =

= dbo.HornAdditionalResetTags ;I B SELECT TOP 1000 [CONNECTTONTD] I

3 dbo.HornGeneral + [MACHINEID] |

[= dbo.Hornsignals + [CHANNELUNITID]

= dbo.HornTags » [CONNECTIONNAME |

= dbo.LBM_DEVICELIST , [PARBMETER]

= dbo.LBM_INFO , [TIMESYNCCYCLE] -

= dbo.MCPTCHANNEL J 4 | »

= dbo.MCPTCHANMELUNIT —

= dbo.MCPTCONNECTION I Resuts | Ll Messages |

1 dbo.MCPTCYCLETIME CON... | MAC... | CHAN... | CONNECTION... | PARAMETER | TIMESYNCCYC 4|

3 dbo.MCPTHOTKEY R E 2 569 CLMIG2A OPCServer WinCC; CLMIG2A; 0.00; 0; 1; 1 0

g :EOIMCPTMACHINE 5 | 2 569 SVRMIG3C OPCServer WinCC; SVRMIGIC; 0.00; 0; 1; 1 0

0.MCPTPROJECT [ ' PP

=] dbo.MCPTSTARTUNIT 6 ihl 2 569 SVRMIG4B OPCServer WinCC; SVRMIG4E; 0.00; 0; 1; 1 0

2 dbo.MCPTSYSTEM 7 |12 2 567  S7SPro_REF | NC."S7connection_1"."WinCC Appl." 0

=] dbo.MCPTSYSTEMTABLES 8 4 2 571 Temporary 41::::57_1500_conn!::172.10.1.67:5IMATIC-ROOT-H... 0 =
- - | s
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7. Select the command "Select Top 1000 Rows" from the context menu for the
"dbo.MCPTVARIABLEDESC" table.

At the end of the "SELECT TOP 1000" script, insert the following syntax
with the CONNECTIONID just determined in Step 6 (in our example: 14),
(Figure 4-13): where CONNECTIONID like ‘14

8. When the "Execute" button is clicked, the entries in the results table will be
filtered according to the CONNECTIONID and you will be able to see the
address of the S7-1500 structure in the "ADDRESSPARAMETER" column
(Figure 4-13):

0001:CL:%DBxxx.%Dxxx

Note You will need this addressing syntax for any unstructured program design in the
S7-1500 PU (see further on in this chapter).

For the structured program design in the S7-1500 PU in this example we will use
a script to calculate the correct tag addresses.

Figure 4-13

File Edit View Query Project Debug Tools Window Community Help
Qe | 3 | BB E DS HE &y

1 o3 oo g | wa el | = 2 | = 5= | Al

g e e » 8 v SEr W QEDI= 2 =51%
Object Explorer LSl | 'SQLQuery3.sql - ESMIGA...70))* | SQLQueryZ.sql - ESMIGHE...(67)) | - X
Connect~ &7 Vihalobolodel Script for SelectTopNRows command from SSHS 2 #&##w=x / =
=7 dbo. MOFTCHANNELUNTT El | SELECT - FROM [CC_OS_L_ 13 10 02_11 04 23].[dbo] . [MCPTVARIABLEDESC] whers CONNECTIONID like '14'
= dbo.MCPTCONNECTION hd
=1 dbo.MCPTCYCLETIME < | »
& dbo.MCPTHOTKEY 7 Results I B Memgesl
=1 dbo.MCPTMACHINE
] dbo.MCPTPROJECT VARIABLEID | VAR... | LASTCHANGE FORMATFITTING | SCALEID | VARIABLENAME ADDRESSPARAMETER || PROTOKOLL [\
=1 dbo.MCPTSTARTUNIT J 1 [ 1308952 2411 | 20140506 120801000 | D [ Testvarl 0001-CL%DB100.%DBED | O 1
=1 dbo.MCPTSYSTEM 2 | 1308953 7 2014-05-06 12:08:01.000 | 119537664 ] Testvarl.NewElemeri_1 | 0001.CL:%DB100.%0D0 | 0
3 dbo.MCPTSYSTEMTABLES 3 | 1306954 7 2014-05-06 12:08:01.000 | 119537664 [] Testvar] NewBement_2 | D001:CL:%DB100.%0D4 | D
g:g°'mgmuARZiS;E:'mEMBER 4| 1308955 7 20140506 12.08.01.000 119537664 0 Testvarl NewBemert_3 | 0001CL%DB100.%0D8 | 0
E 0. E—
1 dbo.MCPTVARIABLEDESC
=1 dbo.MCPTVARIABLETYPE
= dbo.MSActions i

CAUTION  The PCS 7 OS project can be damaged

Only use the SQL database and filtering options to check the tag addresses.
Do not make any changes to the database and use only reading operations.
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Structured program design in the S7-1500 PU

In this example, the S7-1500 program of the PU is designed in a structured
manner. There exist structure objects from which instances which interact with the
field have been created. These structure objects are defined as data types (UDT)
(Figure 4-14), which communicate with the PCS 7 OS by means of data blocks.
These data blocks reproduce the structure of the data types and the addresses

of the tags can be precisely calculated from the offset of the structure address
(Figure 4-15).

Figure 4-14
S7_1500_OPEN_OS_V12_SP1 » PLC_1[CPU 1516-3 PN/DP] » PLC data types » MEAS_TYP
= hig Reaald B
MEAS_TYP
MName Data type Default value Accessible from HMI  Visible in HMI | Setpoint | Cormment
1 @'E‘ Real |E| 00 ] ] [ Processvalue
2 @ AMN " Real 0.0 ] ] []  Limit Alarm Low
S @ VW_MIN Real 0.0 ™ ] [} Limit Warning Low
4 @ w_MAX Real 0.0 ] ] [} Limit Warning High
S 4@ A MAX Real 0.0 ] ] []  Limit Alarm High
& 4@ OUTAMN Boal false =] =] [ Alarm Low
7 4@ OUTW.MN Bool false ] ] [ waming Low
B 40 OUT_W_MAX Boal false ] ] []  warming High
9 40 OUTA MAX Bool false ] ] [ Alarm High
10 @ MH Real 0.0 ] ] [[]  Measuring Limit High
11 |3 MLL Real 0.0 ] ] 0 Measuring Limit Low
12 |0 UNIT string[8] E E D Unit of the Measured Values
Figure 4-15
S$7_1500_OPEN_OS_V12_SP1 » PLC 1 [CPU 1516-3 PN/DP] » Program blocks » MEAS_DB [DB101]
= b el B
MEAS_DB
MName Data type Offset  Start value Retain | Accessible from HMI Visible in HMI  Setpoint | Comment

1 |« « Static
2 @l= » L1001 “MEAS_TYP* 0.0 =) =) v
3 |am= » Pi001 T MEAS_TYP" 40.0 =] =] =]
4 @@= » Fl001 “MEAS_TYP" 80.0 =] =] =]
S 4= » F2001 “MEAS_TYP* 120.0 ¥ ¥ ¥
& 4@ = » F2001 "MEAS_TYF" 160.0 =] =] =]
7 4@ = » Dummy “MEAS_TYP* 200.0 v v v

In this case, based on the structure of the object, the offset in the DB and the
various data types of the tags, the addresses of the individual tags can be
automatically calculated using scripts.

Then only the DB number and the offset of the structure within the DB are entered
for the definition of instances (Figure 4-16).
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Figure 4-16

B F1000 57Meas
B F200 §7Meas
L1000 §7Meas
MO 57Muotor
EMOT2 5 Phdotar
EP1001 57Meas
A p2001 §7Meas
MESFC S7SFC
BvalLl 57valve
B2 S7alve

The scripts for calculating the tag addresses must be contained in the AS node

0007:CL:%DB1071. %2DBES0
00071:CL:%DB101. %DEE1ED
0001:CL:%DE101.%DERBD

General

Mare: JL1001

Type: S7Meas

|Address: 100 I

types in DBA. They are only run for the definition of the ASO instance or during an

updating run of the AS objects, and do not appear in the OS runtime.

Note Scripts in this context are a later topic. They will not be dealt with here, rather

only their effects will be considered.

1. Enter the following syntax in the AS object instance address text field:
% @@CalcS71500ASOAddr(,%Instance%“)@@%

2. Enter the following syntax in the tag address text field:
% @@CalcS71500Addr(oTag,“%Instance%",“%Address%"“)@@%

Integration of S7-15000 PU with OPEN OS
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Figure 4-17
General ] Instance Source ] Connection ] Addressing

[v Allow instance addresses to be defined when the Instance is created (value used by %Instance?)

AS Object Instance Address Syntax [only for non-0PC Channels)

$@RCalcS71500AS0Addr ("% Instances ") RS 's]
% ASNeames Name of the A5 Node
$ASCNames Name of the instance
3 Instances Walue that iz entered by the user at the time the instance is created
sAttribute:Names Walue of the Attribute with the name "Name'
$UID% DB& generated Unique |dentifier per AS Object
AWML EES Ay XML Attibute [e.g %SeqNum? would use the value of 34 from this XML: <Node SeqNum="34">
AS Object Tag Address Syntax
%@@CalcS71500Addr (oTag, "t Instance: ™, "t Addresss ") BR: K7
% ASName% Mame of the AS Node
% ASONames Name of the instance
s Instance% Walue that is entered by the user at the time the instance is created
% Taglame% Mame of the Tag whose address is being calculated
3 Address% Walue of the Address field of the Tag

4Fieldf#Taghddresss  Value thatis entered by the user in the DBA for each tag of the instance (if more than 1 field)
shttribute:Names  Value of the Attibute with the name Mame'
$UID% DE4 generated Unigue |dentifier per 45 Object
$0PCDataTypes OFC Data Type number for the tag ype [e.g. BIT=11, FLOAT=4)
4 UANamespaces OPC UA Address Namespace

(UATypes: OPC UA Address ValueRank
5UAValues OPC UA Address Value
SRBLAEEES Any XML Attribute [e.g. %SeqNum? would use the value of 34 from this XML: <T SeqNum="34">

OPC ALE Source Syntax [only for OPC ALE Channels)

% AS0ONames 2l

% ASNames Mame of the AS Node
% ASOName% Mame of the instance
shttribute:Names  Value of the Attribute with the name Name'

* Double chick blue text to insert at cursor location

Delete Reset Build Clase
| | |

Here, the labels "CalcS71500ASOAddr" and "CalcS71500Addr" are the names

of the two scripts which calculate exactly the addresses of the tags.

These scripts can be found in Chapter "6 A". Copy these into the corresponding
script file for your AS node type. The scripts can be inserted at the end of the script
file, in the "USER DEFINED FUNCTIONS" area.

The script file can be found in the following directory:

"C:\Program Files (x86)\SIEMENS\DBA\<Name of AS node type>\<Name of
AS node type>Scripts.txt"

In our example:

,C:\Program Files (x86)\SIEMENS\DBA\S71500\S71500Scripts.txt*

Without going into the details of these scripts, it is possible to see the result in the
WinCC tag manager after successful configuration (Figure 4—-18). It can be seen
that, based on the DB offset value of 0 entered during the instance definition
(Figure 4-16), the byte offset for each tag has been calculated and entered as
an address.
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Figure 4-18

‘i WinCC Configuration Studio

Datei Bearbeiten Ansicht 7

Note

Variablenhaushalt « || ¥* §7_1500 (Suchergebnisse)
2l variablenhaushalt Name Datentyp ‘La‘nge ‘Formatanpassung‘Verbmdung‘Gruppe Adresse Lineare Skalierung
[ ? Interne Variablen 1 |Plantl/WATER/L1001.AH !G\eltkommazahl 32-Bit IEEE 754 4 FloatToFloat S7_1500 DB101,DD16 =
Il smaTIC 57 Protocol Site (2] Plantl/WATER/L1001.AL Gleitkommazahl 32-Bit IEEE 754 4 FloatToFloat S7_1500 DB101,DD4 =
& | SIMATIC 57-1200, 57-1500 Channel || 3 | Plant1/WATER/L1001.MLH Gleitkommazahl 32-Bit TEEE 754 4 FloatToFloat 57_1500 DB101,0D22 (]
: =} oms+ LP\antlfWATEPJLlUUl.MLL Gleitkommazahl 32-Bit IEEE 754 4 FloatToFloat S7_1500 DB101,DD26
. J7 57 1500 | 5 |Plantl/WATER/L1001.0UT_AH Binére Variable 1 57_1500 DB101,020.3
5 Shukmrvanah;zn | 6 |Plantl/WATER/L1001.0UT_AL Binare Variable 1 S7_1500 DB101,020.0
| 7 |Plantl/WATER/L1001.0UT_WH Binére Variable 1 S7_1500 DB101,020.2
| 8 |Plantl/WATER/L1001.0UT_WL Binare Variable 1 S7_1500 DB101,D20.1
| 9 |Plantl/WATER/L1001.UNIT Textvariable 8-Bit Zeichensatz 32 S7_1500 DB101,DBB30
| 10 |Plantl/WATER/L1001.VALUE  Gleitktommazahl 32-Bit IEEE 754 4 FloatToFloat 57_1500 DB101,DDO =
(11 | Plantl/WATER/L1001.WH Gleitkommazahl 32-Bit IEEE 754 4 FloatToFloat S7_1500 DB101,DD12
| 12 | Plantl/WATER/L1001.WL Gleitkommazahl 32-Bit IEEE 754 4 FloatToFloat S7_1500 DB101,DD8 =

Note that the addresses in WinCC and in the SQL database are different.
With the aid of the scripts, DBA creates the addresses just as they appear in the

SQL database (e.g., "0001:CL:%DB101.%DD16"). They are then automatically
displayed correctly in WinCC (e.g., "DB101,DD16").

In cases where the address syntax in your SQL database differs from our
example, you must adapt the scripts at the appropriate points ("sAddr" tag).
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Unstructured program design in the S7-1500 PU

If the S7-1500 program to be integrated has been created in an unstructured
manner and no rules for addressing can be derived, you can set the parameters
for the addresses of all the tags when an instance is being created.

1. Enter the following syntax in the AS object instance address text field
(Figure 4-19):
0001:CL:%lInstance%

Note With this setting, the address must be entered as follows when creating an
AS object in DBA at a later time (Chapter "4.6 Creating ASO instances"):
%DBXXX.%DXXX.

single Instance Editor
General I
M arne: |L1001
Type: S7Meas R
|f-\ddress: %DB1D1.%DBBD|

2. Enter the following syntax in the tag address text field (Figure 4-19):
0001:CL:%DBNum#TagAddress%.%DBOffset#TagAddress%

Note With this setting, a new "Address" tab with the columns TagName, DBNum and
DBOffset is available when you assign the ASO instance parameters at a later
time. Here, you can individually assign the address parameters for each tag

DBA AS to 0S Compilatio D:\Proje DBA_proje D0_Demo.dba
File Edit Run Tools Help

.JJLH|EIP|QILJ@|?<|L*&,‘|LJ

Plant Yiew Objects: Dl Aftributes: 1 | Graphics: 3 Addresses I
=N 57_1500_Demo «
=[] Plant1 Tag Mame I DBEMNum | DEOffset |
: Tagl %0DB101 %000
Tag? %:DB101 %004

=

AS View | P Station View | Validation Resuls |

Components | A5 Objects: 1
57 15800 Mame | Type | AS Address | Status | Aszighment
57_1500_unstruc EF L1001 S7Meas 0001:CL:%DB101.%DBE0  Add WPlant1WWWATER

Integration of S7-15000 PU with OPEN OS
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Figure 4-19
@ DBA AS Mode Type Wizard
General T Instance Source T Cannection T Addressing |

[V Allow instance addresses to be defined when the Instance is created (value used by %Instance®)
&S Object Instance Address Syntax (only for non-0PC Channels)

I 0001:CL:% Instances 2l
% ASName% Name of the AS Node
% ASOName% MName of the instance:
% Instancey ‘Walue that is entered by the uzer at the time the instance is created
sAttribute :Name% ‘alue of the Attibute: with the name ‘N ame'
(UID% D B4 generated Unique Identifier per A5 Object
SEHLACEES Any XML Attibute [e.g. Z5eqMum® would use the value of 34 from this XML: <Mode SeqMum="34">
(45 Obiject Tag Address Syntax
0001:CL:%DENum#Tagiddress: .4 DEOffsec#Taghddresss: [y
% ASNames Name of the AS Node
% ASOName% Name of the instance
% Instances ‘Walue that is entered by the user at the time the instance is created
% Tagiames Name of the Tag whose address is being calculated
% hddresss Walue of the Address field of the Tag

4tField#Taghddresss Value thatis entered by the user in the DBA for each tag of the instance [if more than 1 field)
sAttribute :Name% ‘alue of the Attibute: with the name ‘N ame’

(UID% DEB& generated Unique Identifier per A5 Object
$OPCDataTypes OPC Data Type number for the tag type (e.g. BIT=11, FLOAT=4)
s UANamespaces OPC U4 Addiess Namespace
$UAType% OPC U4 Address ValueR ank
$UAValue¥ OPC UA Address Value
B Any XML Attibute (e.g. %SeqNum? would use the value of 34 from this XML: <T SeqNum="34">

~ OPC ALE Sowrce Syntax [only for OPC ALE Channels)-

5 ASONames K7
% ASName% Mame of the A5 Node
% ASOName% Mame of the instance:

tAttribute :Name% alue of the Attibute with the name ‘N ame’

* Double chick blue text to insert at cursor location

Delete Reset Build I Close

Integration of S7-15000 PU with OPEN OS
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4.4 Creating the AS node

All the created AS node types are stored in the OPEN OS system folder.
From these AS node types, you can now create instances in DBA that map the
controllers of the third-party system.

Once you have generated the AS node type, you can then create the AS node in
the DBA.

1. Open a new or existing project in DBA.

In the "AS View" tab of the component view, add a new AS node.
Select the "Add AS Source Node..." command in the shortcut menu.

3. Select the AS node type that was generated.

Figure 4-20
A3 View I PC Station Yigw I Y alidation Results I
Companhents | AS Objects: 0
Mame | Type
Add AS Source Node... |
‘Hl Select an AS Type
Select the type of AS Maode to create:
System Type | AS Tupe il
HiMa2 HiMaz2
MODBUSTCP MODBUSTCP
MYOPC MYOPC
OPC Server OPC Server
STVRAND STRAND
S7YSTRUC S7YSTRUC
TEST1 TEST1
I~ Include Al Besources TEET2 TEST2
¥ Include Assigned TEST3 TEST3 -
[~ Include Only Changes «| | »
l ak LCancel |

4. Assign a name for the station.

5. Depending on the setting that was chosen during the generation of the AS
node type, you may still be able to adjust the connection name and the
addressing.

Integration of S7-15000 PU with OPEN OS
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Figure 4-21

General I Connection |

A5 Node Name: IS?1EDd

* Al types and instances must be manually configured. ‘

e PCS 7 - OPEN OS5 S71500 AS Properties
General
Channel Mame: |SIMATIE 57-1200, 57-1500 Channel
Channel Unit |DMS+
Connection M ame: |zgsuamez

aK LCancel

The new AS node has now been crated in the DBA AS View.

4.5 Generating AS object types

The AS object types in the DBA map the function blocks from the AS. An ASO type
can be instantiated in the DBA as often as needed. Changes made to a type effect
all instances of the type. The following steps use a block for an analog value
measuring point to demonstrate how to generate this type. These tasks should
then be carried out for all required blocks.

The data established in the chapter "4.1 Acquiring data" are the basis for
generating the ASO types.

An ASO type can contain the following objects:

Tags (type and address)

Messages (message text, triggering event, accompanying values)
Enumerations

Attributes

Runtime scripts

Start the DBA Type Editor by selecting the "Edit AS Object Types..." command
from the AS node shortcut menu.
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Note

Figure 4-22

AS View | PC Station \"'iewl Yalidation Results I

| AS Objects: 0 |

| T I T J
ype
Add AS Source Mode...

Edit Object Properties...
Update Controller Objects
Update All Controller Objects

Delete

Reset Attributes to AS Default

Create New AS Object...
Expart Instances to CSV
Import Instances from CSV

I~ Include All Besourc
¥ Include Assigned
[ Include Only Change  Auto-Assign OPC Resource to Plant View

—

Inspect Objects...

Edit Attributes...

Export Attributes...
Import Attributes...

The AS object parameters are assigned for an AS node but are project specific.
If you wish to reuse the objects in another DBA project, which uses the same AS
node type, you can use the Export/Import function for ASO types.

Some attributes and tags in DBA must be added to the AS objects so that the third-
party system objects behave like PCS 7 objects at a later stage. For this, the
following types have already been created by default in DBA:

e AlarmGroupDisplaySupport
e CommonMembers
¢ SymbolAndFaceplateExtendedAttributes

These types introduce tags or attributes which are required for managing alarms
or for managing block icons or faceplates. They can be included in any type that
these functionalities are intended to work with.

Integration of S7-15000 PU with OPEN OS
Entry-ID: 49740087, V1.3, 09/2021 35



© Siemens AG 2014 All rights reserved

4 Configuring an S7-1500 package unit

Figure 4-23

DBA Type Editor

0] <]

Spstem [SlMessages | &7 Attibutes O lncludes @ros 05 Runtime:
571500 Include > | Mame »» | Type »> | It /E sk > | |
TypeshEnurmerations | | Parent Type | Marme I Type | Int/E Rt T |
25 AlarmiGroupDisplapSupport o] AlamiGroupDisplaySupport | EventState SO/
'ﬁ’i Commonkd embers
3&‘; SumboltndF aceplateE stendedAttibutes *
Browze Reference |
4| i
¥ Show Al Included Tags sd | Edt | Do |
Tools | Ok LCancel | Help |
| Last Change: 01.01.2000 01:00:00 | 4

The following sections contain more detailed descriptions of the "Variables,
Messages, Attributes, Includes, Docs and OS Runtime" tabs. In the "Docs" tab you
can link descriptions to your types in HTML format, and in the "OS runtime" tab you
can add scripts for the OS runtime. You can find more detailed information about

this topic in the "PCS 7 Open OS DBA Type Editor" manual.

Integration of S7-15000 PU with OPEN OS
Entry-ID: 49740087, V1.3, 09/2021

36



© Siemens AG 2014 All rights reserved

4 Configuring an S7-1500 package unit

45.1

45.2

Creating a new type

To create a new type in the DBA Type Editor, click the "Add New Type" button.

The dialog window that is then displayed prompts you to enter the following data:

e AS Type Name — Choose a name that creates a relation to the object in
the AS.

e HMI Type Name — Choose the same name that you assigned for the HMI
symbol. It is recommended additionally to work in a reference to the name of
the third-party system.

Figure 4-24
DBA Type Editor ) ]
System ElMessages /Attributes Olncludes 05 Buntire
$71500 Include »» | Mame > | Type »» | Int/E st > |
TypeshE numeratiors | Parent Type I MName | Type | Ink/E st | Address | Text
2 AlarmGroupDizplaySupport (J AlamGroupDisplay...  EventState  SDWORD Inkermal
5 CommorM embers 3 Commantembers #blocktype  TEXTREF  Intemal @TYPE_MAME
n
% MEAS* 3 Commontdembers H#ocomment | TEXTREF Internal @INSTANCER
& symboléndF aceplateE sendedsttibutes | (3 Commantembers fareaname  TEXTREF | Intemal

&7 Type Properties
< General

A5 Type Hame

Browse Reference HMI Tppe Name [57MEAS

[¥ Can be used by Injected Instances
I~ Locked

»
Ok I LCancel | _I

Add | Edit | Delete

e |« | > |

Tools | ok Lancel | Help

Last Change: 06.05. 2014 15:25:44 |

4
Including default types
With type inclusion, it is possible to add variables and attributes to the new types
to achieve specific functionalities.
The following types are included by default:
e CommonMembers
¢ SymbolAndFaceplateExtendedAttributes
All available types are displayed in the left-hand window. The right-hand window
contains the types that are already included. If the block also features an alarm
function, include the "AlarmGroupDisplaySupport” type.
1. Select the "AlarmGroupDisplaySupport" type in the left-hand window.
2. Include the type by clicking the button (right arrow).
Integration of S7-15000 PU with OPEN OS 37
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Figure 4-25

=Tag: T ElMeszages T & attiibutes T Ulncludes I DDocs TDS Bluntirne
-
" I

!

AlarmGroupDizplapSuppart

¢ Commontd embers
¢ SymboldndFaceplateE stendeddttributes

CommonM embers

o ANALOG
. SymboléndF aceplateE stendedatibutes
<

<

The new type is now equipped with the basic functionality for PCS 7 blocks.
You can remove the functionality of the included types by clicking the "Left arrow"
button.
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4.5.3

Creating tags

The tags form the interface between the OS and the automation system.
You can configure the tags in the "Tags" tab in the DBA Type Editor.

Figure 4-26
=Tags T ElMeszages T /Attributes T Olncludes T @ros T 05 Burtime: I
Include > I Mame »» | Type > | Int/Ent 33 | Required >> | 36 of 36 tags
| Parent Type | Mame | Type I Ink/Ext I Address I Text I Optional =l ﬂ
O AlarmGroupDizpl..  EventState SDWORD Internal R
(3 Commoniembers  #blocktype TEXTREF Internal @TYPE_MAME R
3 Commontdembers  Hoomment TEXTREF Internal @INSTAMNCEM... R ﬂ
3 Commontembers | Hareaname TEXTREF Internal R
3 Commontemahd... | HStatusPerman..  DWORD Internal R ﬂ
O Commantemabd...  #TestPermansnt  TEXTS Internal R
S Meas BLUE Hshortcut | TEXTFEF intemal [ [
S7Meas WaLUE FLOAT Extemal 0 R ﬂ
S7heas Al fshortcut TEXTREF Internal Limit Alarm Love R
S7heas AL FLOAT Estemal 4 R
S7heas L Hshortcut TEXTREF Internal Limit Warning L... R
S7Meas Wil FLOAT Extemnal & R
STMeas wHHzhortcut TEXTREF Internal Limit Wwarning H... R
STheaz wH FLOAT Extemal 12 R
STheaz AH#zhortcut TEXTREF Internal Limit Alarm High R
S7Meaz AH FLOAT External 16 R
STheas OUT_alHshort...  TExTREF Internal Alarm Low R
STheaz auT_AL BIT Esternal - 20.0 R
STMeaz OUT wilHshor., TEXTREF Internal Warning Low R
STMeas auT WL BIT External 201 R
STMeas OUT WHHshor... TE<TREF Internal Wwarning High R
STMeas auT_ wH BIT Estemal 202 R
S7heas OUT_AH#short... TE<TREF Internal Alarm High R
S7heas auT_aH BIT Extemnal 203 R
STheas MLH#=zhortcut TEXTREF Internal Meazurng Limit... R
STheas MLH FLOAT Extemal 22 R
STMeas MLLEzhortcut TEXTREF Internal Meazuring Limit... R
S7Meaz MLL FLOAT External 26 R
STheas UIMIT #zhortcut TEXTREF Internal Uit R
BH S7heas LIMIT TExTE External = 30 R

I | of

[ Show Al Included Tags tdd | Edt | Delete "

To add new tags, click the "Add" button. An additional dialog window is opened.

In the "General" tab, you can enter the following data:
e Name of the tag

e Data type

e  WiInCC type (default is structure tag)

e Source (external, internal, indirect)

e Address

e Runtime options

e Inclusion rules

Integration of S7-15000 PU with OPEN OS
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Use the data type as illustrated in Table 4-6 in the "Address Syntax" column below:

Table 4-6
WinCC data type Address Syntax AS Data Type

Binary D Bit
Unsigned 8-bit DBB Byte
Signed 8-bit DBB Byte
Unsigned 16-bit DBW Word
Signed 16-bit DBW Word
Unsigned 32-hit DD Double word
Signed 32-hit DD Double word
Float 32-bit DD Double word
Float 64-bit DD Double word
Text 8-bit DBB Byte
Text 16-bit DBW Word

The entry in the "Address" field (Figure 4-27) is used in the script referred to in
Chapter "4.3.4 Addressing tab" to calculate the tag addresses automatically.

In the "Advanced" tab, you can configure additional settings for the tag:

e Upper and lower limit
e Start value

e Auxiliary tags (description, unit, ...)

e Archiving

The “DBA Edit” option allows you to customize the specified start values at

instantiation of the type.

Integration of S7-15000 PU with OPEN OS
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Figure 4-27
x
General I Advanced |

1
T — X
DataTvpe:  [FLoaT General I Advanced I

— Attribute: DBA

WiInCC Tag ¢ Maone [no tag created) Edit
Type: ' Structure Attribute A

= Single Tag [not part of 1 I High Limit I _I r

Source: ol " Interna [ L Lt I —I r

|Address: I—l [~ Start Yalue: I I ]
Enable Parameter Beadback: -

— Runtime Options

™| Synchronize value with backup sen ||| 7| Lenath: I |
I~ | Fersist & Bestare value betwesn se1 [ e =g DEA
I Edit
¥ Ztagnameittshortcut: IMeasured Value | v
[~ Ztagnameziunit: | I ]
¥ Accessible ta 05 Runtime Scripts I~ | Ztagnameisting 0 | I I
rlnclusion Rules—————— | [ [T ZtagnameiHsting 1; | | r
{* Required - e
" Optional, default included = etanzme 2k sting I j
= Optional, default NOT included )
— Tag Logging DE&
Edit
Frequency: IDnEhange j r

[V Enabled by default

< 2
_l _l ™ Long Termn [Store in Central Archive Server)
“ | > | Ok I Lancel |

Click the "OK" button to close the dialog window and create the type tag.
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45.4

Configuring alarms

In the "Messages" tab, you can configure the process messages of the AS block.

The messages can be triggered by different tags or by means of an OPC A&E
server. You can configure the following parameters:

e Alarm name

e Message text

e Message class

e Priority

e Trigger tag

e Associated message values

Figure 4-28

ETags | ElMessages ] & Bttiibutes ] Jncludes ] @ros ] E105 Runtime
Paient Type Name I DnsglagName I Elass | Type I Enabled I Priority I Trigger Tag

[ 57Meas Alaim High _I_ OUT_AH

[#_.,‘r S7Meas Alarmn Low AL 1 Alarm Yes ouT_aL

B S7Meas ‘Warning High  WH 2 -Waming 2EI Yes 2 OuUT_wWH

Iﬁ S7Meas Wwarning Low Wl 2 -Waming 13 Yes 2 OUT_ WL

L 4 >

Add | Edit | Delete [

Click "Add" to configure new messages of the ASO type. A dialog with the following

tabs will open:

e General

e Tags

e Process Vars
e Free Vars

Integration of S7-15000 PU with OPEN OS
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General tab
Assign the following parameters in the "General" tab:
e Name
e Display name
e Message class
e Priority
e Message text

Figure 4-29
=] Messaqge Editor
General ] Tags ] Process Yars 1 Free Vars
DBA
Edit
Name: |larm High
Display Name: |AH
Class: |1 - &lam j v
Type: |1 j "2
Enabled: v 2
Pricrity: |1 v
Text [Alaim High @1%s@ @2%3.2(@ @3%s@ v
Batch Name: | -
Operation: | -
Lockable: v
r~ Inclusion Rules
" Required
(+ Optional, default included
(" Optional, default NOT included

< | » | (1] | Cancel

Associated message values are integrated using the control commands known
from PCS 7. For example, associated value 2 of the floating-point number type:
@2%3.2f@.

The associated values must be declared in the "Process Vars" tab.

Integration of S7-15000 PU with OPEN OS
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Tags tab

In the "Tags" tab, the triggering tags for the message in WinCC and the initiating
trigger in the AS are configured.

Figure 4-30
= Message Editor - Alarm High X
General : T Process Vars ] Free Vars
Controller / Calculated Trigger Tag
Tag: [OUT_AH Ll
0 A
Controller cknowledge T ag (Optional)
Tag: [ Ll
[~ Serweon0
<[> | ok | cencel |

Here you can configure the trigger and optional acknowledge in the controller for
the OS - if the connected third-party system supports this. The message behavior
then corresponds to that of the PCS 7 blocks. Messages are shown in the alarm
group display and in the message line, and the "Loop in Alarm" function can be
used.

With button "fx" any desired terms can be build. Basing of variables and limit
values these terms calculate and — if necessary - activate the trigger of a message.

Integration of S7-15000 PU with OPEN OS
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Process Variables tab

In this tab, you can configure the tags that you wish to use as associated values in

your message texts. The system provides 10 fields.
You may select any of the tags you created when generating the type.

Figure 4-31
=EBM 4 .
General ] Tags T Process Vars | Free Vars

P1: [oUT_aHgshortcur ~|
P2 |vaLug ~]
P3: [z ~]
P4: | ~|
PS: | ~|
P6: | ~|
P7: | ~|
o <]
Pg: | ~]
P10: | ~|
< | b [T Cancel

Free Variables tab

In the "Free Tags" tab, you can parametrize constantly recurring text blocks, for

example. You can find further information in the WinCC Alarm Logging description.
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455 Attributes

The attributes determine the behavior of a tag, a message or the instance of

a type. Most attributes are automatically created during the generation of tags
and messages or copied during the inclusion of other types. It is not necessary
to make changes to these attributes. By default, attributes generated by the
system are not displayed. You can display these attributes by activating the
"Show All Attributes" selection box.

You will find detailed information about the attributes in the "PCS 7 Open OS DBA
Type Editor" manual under chapter 6.5 "Working with the Attribute Editor".

Figure 4-32
=Tlaos T ElMessages T & Attributes T Oncludes | QDocs T [E0S Buntime
Dizplay Mame
o
SM SM Graphics

3 Commontembers Hoomment Comrment Graphics

¢ Commontembers ResetEls Reset Attributes bo Default DBaA

3 Commontembers uip uip Address

3 Commontembers InstalHook InstalHook DBATypekd anager

= S¥hMeas WALUE Hshortout WALUE - Comments Graphics
SiMeas AlLHzhortout AL - Comments Graphics
S7Meas Wil Hshortcut Wl - Camments Graphics
S7Meas “wHishortcut “wH - Comments Graphics
Siheas AH#zharkcut AH - Comments Graphics
SiMeas QUT_ALttshartout QUT_AL - Comments Graphics
S?Meas OUT_wLEzhortcut OUT_wL - Comments Graphics
STteaz AUT_wHHshorteut AUT_'wH - Comments Graphics
Siheas OUT_AaH#shortcut OUT_AH - Comments Graphics
SiMeas MLH#shortcut MLH - Comments Graphics
S?Meas tLL#zhortcut MLL - Comments Graphics
STteaz UNIT #shortcut UMIT - Comments Graphics
Siheas ALHStart AL - Start Value Graphics
S7Meas WLHSkart Wil - Start Value Graphics
S?Meas “wHES Lart “wH - Start Yalue Graphics
S¥heas AHHSart AH - Start Value Graphics
S7Meaz Alarm Low - Clasz Alarm Low - Alarm Class Alarm Class
S7Meas Alarm Low - Type Alarm Low - Alarm Type Alarm Type
S?Meas Alarm Low - Enabled Alarm Low - Alarm Enabled Alarmability
Siheas Alarm Lows - Priority Alarm Lowe - Alarm Priority Alarm Priority
SPMeas Alarrn Lowe - Test Alarrn Lo - Alarm Text Alarrn Text
S7Meas Alarm High - Class Alarm High - Alarm Class Alarm Class
S7heas Alarm High - Type Alarm High - Alarm Type Alarm Type
Siheas Alarm High - Enabled Alarm High - Alarm Enabled Alarmability
SiMeas Alarm High - Priority Alarm High - Alarm Pricrity Alarm Pricrity
S7Meas Alarm High - Text Alarm High - Alarm Text Alarm Test
S7Meas “warming Low - Class “w'arning Low - Alarm Class Alarm Clazs
Siheas wiarming Low - Type wiarming Low - Alarm Type Alarm Type
SiMeas “Wwarming Low - Enabled  “Waming Low - Alarm Enabled  Alarmability
S?Meas “wharming Lows - Priority  “Waming Low - Alarm Priority— Alarm Pricrity
STteaz “wiaming Low - Text “wiaming Low - dlarm Test Alarm Text
Siheas “wiarming High - Class “wiarming High - Alarm Clags Alarm Clazs
SiMeas “Wharning High - Type “Wwharning High - Alarm Type Alarm Type
S?Meas “wharning High - Enabled  “waming High - Alarm Enabled  Alarmability

2 S5Theas “waming High - Priority — “w/amming High - Alarm Prioity — Alarm Priority

SiMeas wiarking High - Text wiarking High - Alarm Text Alarm Text

o | i

W Show All Attibutes Al Edt | Dekte ||
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4.6 Creating ASO instances

The ASO types created in the last chapter emulate the structures (UDTSs) of
the S7-1500. Using the ASO types, instances will now be generated that emulate
the instances in the data blocks of the AS.

As established in the chapter "4.1 Acquiring data", two motors, two valves,
five analog value measuring points and one sequence (SFC) are used for our
example PU. You can generate these instances by following the steps below:

Open the AS node shortcut menu and select the "Create New AS Object..."
command.

Figure 4-33
AS View I PC Station Yiew | Yalidation Results |

| 45 Dbjects: 0
| Name | Type

Add AS Source Node...

Edit Object Properties...
Update Controller Objects
Update All Controller Objects

Delete

Reset Attributes to AS Default
Single Instance Editor %]

Create Mew AS Object...

General

Xport Instances to
Import Instances from CSV

M ame: JL1001
Type: [57MESS |
Address: |-| 00,0

I Includs 2l F
¥ Include Assi Edit AS Object Types...

I™" Include Onl, Auto-Assign OPC Resource to Plant View

==

Inspect Objects...

Edit Attributes... |

Export Attributes. ..
Import Attributes. . |

Enter the following data in the "Single Instance Editor" dialog window:

¢ Name of the instance (choose a name that you can associate with the
AS program)

e ASO type
e AS address

Integration of S7-15000 PU with OPEN OS
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Note

Note

The "Address" text box is only available if you defined it when generating the AS
type. In our case, the address string was as follows:

2EECalcST1500A50Addr ("2 Instance:™) RS
With %Instance%, we specified that the input was to occur in the "Address" field.
By entering the DB number and the DB offset, the correct address can then be

put together.
e.g.: DB100,DBBO (WIinCC) = 0001:CL:%DB100.%DBB0 (SQL database)

The addresses of the individual tags are calculated from the following address
string:

I %$EECalc571500Addr (oTag, "sInstance3™, "sAddress:") BE%

As above, each individual tag address is calculated from the DB number,
the DB offset and additionally the address that was entered in the ASO type
(Figure 4-27).

In the event that you have an unstructured S7-1500 program, take note of
the corresponding paragraph in Chapter "4.3.4 Addressing tab".

Carry out these steps for all required objects.

Figure 4-34

AS View | PC Station Viewl Yalidation Flesultsl

Compahents | A5 Objects: 10

571500 [changed) Mame | Type | AS Address | Statuz | Aggighment |

EBFFI001  S7Meas  0001.CL:2DE101.%DEESO Add
EFF2001  57Meas Add
ST T
B MOTT  S7Motor Add
FFMOTZ  SPMotor  0001.CL:%DE100.%DBE2 Add
EFPI001 S7Meas  000N:CL:%DE101.%DEE40 Add
B P00 S7Meas  0000.CL:XDE1ON.XDBE120  Add

FEETn 3¥sFC1 S7SFC 000T:CL:XDE400.%DBEO Add
o l”CI“ de A .m;'m VALl STWave  DOOTCLDBIO0ZDBEIZ  Add
e B Ival2  STVale  ODOTCLZDB100ZDBET4  Add

[ Inelude Only Changes

Whenever changes are made to the settings of the AS node, to the related types or
to the created instances, the text "(changed)" is added to the AS node as a note.

With the "DBA Object Inspector”, you can read out information about which data
was created on the OS. For example, you can already verify whether the
structure of the address syntax is correct.

The command to open the "DBA Object Inspector” can be found in the shortcut
menu of an AS node or an ASO instance.

Integration of S7-15000 PU with OPEN OS
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By calling the "Update Controller Objects" function from the AS node shortcut

menu, you can update all instances of the AS object.

Figure 4-35
AS View | PC Station iew I Y alidation Results I

| AS Dbjects: 10

J'

| Mame [ Ture
Add AS Source Node. ..

| A5 Address | 5t

Edit Object Properties. ..
I Update Controller Objects I

Update All Controller Objects

Delete

Reset Attributes to AS Default

[ Include &Il F
¥ Include dssi
[ Inchude Orily

Create New AS Object...
Expaort Instances to CSV
Import Instances from CSV

0001:CL:%DE101. ZDBER0
0001:CL:%DB101.%DEB160
0001:CL:%DB101. 2DEBO
0001:CL:%DB100.2DBE0
0001:CL:%DB100.2DBE2
0001:CL:%DB101. %20BE40
0001:CL:%DB101.%DEB120
0001:CL:%DEe400.%DEBD
0001:CL:%DB100.%0DBE12
0001:CL:%DB100.20BE14

=

Edit AS Object Types...

Auto-Assign OPC Resource to Plant View

Inspect Objects...

Edit Attributes...

Export Attributes. ..
Import Attributes. ..

The configuration of the AS part for the S7-1500 package unit is now complete.
The next steps can be found in the chapter "5 Configuring the PC station with the

DBA".
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5

5.1

Configuring the PC station with the DBA

The PC station in the DBA Editor serves as an interface to the operator system on
which the third-party system is operated and monitored.

To create a PC station in the DBA, you first need a PCS 7 project complete with an
operator station (OS) and a plant hierarchy. This can be a finished project that is
to be expanded to include the functionality of the package unit, or you can create

a new project.

Adding a PC Station

To create a new PC station in the DBA, follow the steps below:

1. Switch to the "PC Station View" tab.
2. Select the "Add PC Station" command in the DBA project shortcut menu.

Figure 5-1

Marne

3. Assign the name of your ES to the PC station.

4. Also add the name of the ES (target OS) at the "Computer Name" line in the
"Value" column.

Figure 5-2
A5 View PC Station View | Validation Results |
Eﬂ}] Heu i MNare | Yalue | Category | Description
) & Author Standard  MName and/or department of the folder creator.
% Comment Standard  Additional documentation.

B Computer Name  ES1 Standard  Name of the Computer.

5. Select "Add Application" from the context menu of the PC station. A dialog
window will then open.

6. Select the appropriate project type and click OK in the dialog window to
confirm your selection. Name the application using the name of the
corresponding OS project in the SIMATIC Manager.

Integration of S7-15000 PU with OPEN OS
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Figure 5-3

H] Select an Application Type

Select the type of Application to create:

a

FC57 05
PCS7 05 PCS 7 05 [Client]

(0] 8 LCancel |

PCS 7 05 [Standby)

7. You can link the DBA project to the PCS 7 OS project by entering the path for
the OS project at the "Offline MCP File" line in the "Value" column.

8. By clicking the "..." button you can navigate to the OS project with the aid of
a file selection dialog window and then insert the path string.

Figure 5-4
45 Vigw P Station View | Vaidation Fiesuls |
Elﬂn Heu MNarme alue | Category' Description
E‘E 51 5 Author Standard  MName andfor department of the
= EE & Comment Standard  Additional documentation.

% Context Mumber 0 [0} Context Murmber

%F Language Dictionary 03 Language dictionany used to ins

& Offling MCP File | ~los Engineeting OS Project File Pat

%5 Online MCP File 03 Target O Project File Path

& Standby 05 <none > 05 MNarne of the Standby O3

%5 Tag Logging Archive 03 Archive for Tag Logging

4] | i
4

9. Update the project data in the DBA by selecting the "Refresh OS Cache”
function in the shortcut menu. This function opens the PCS 7 OS project, reads
the alarm classes, alarm types and tag logging archive information, and saves
all of this information in the DBA project.

Entry-ID: 49740087, V1.3, 09/2021

Figure 5-5
45 View PC Station View | Validation Riesults |
E|{|H Heu MName “alue Categaony | Description
EE 51 H Authar Standard  Name and/or departmeant of the
mi — O’::;;" -1: Standard  Additional documentation.
R A e 0 a3 Context Murmber
Delete nary os Language dictionary used to ins
Rename D4Projects\PCSV.. O3 Engineering OF Project File Pat
[ Target 05 Project File Fath
l <none > as MName of the Standly 05
hiree o5 Archive far Tag Logaing
|
&
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5.2

521

10. Select a Tag Logging archive if one is present.

Figure 5-6

T4S View PC Station View | validation Results |

E--ﬂﬂ Heu MName | Yalue Categoryl Diescrigtion

E‘E 81 B Authar Standard MName and/or department of the
=R 5 Comment Standard  Additional documentation,

%% Context Number 0 0s Context Nurmber
%5 Language Dictionary 0s Language dictionary used to ins
5 Offline MCP File DhProjects\PCS7,.. 05 Engineering 0% Project File Pat

& Online MCF File
%5 Standhy 05

%5 Tag Logging Archivel 5
1]

Target 05 Project File Path
MName of the Standlby 05
Archive for Tag Logging

i

Creating a plant hierarchy

In the DBA, you can use the plant hierarchy to define the picture hierarchy as it
appears on the OS. It is possible to use and extend an existing hierarchy from
a PCS 7 project or to generate a new hierarchy.

You will find detailed information in the PCS 7 Open OS DBA user manual.
In this example, an existing PH will be extended.

Setting project properties

1. Click the "Change Project Properties" button.

Figure 5-7
+/ Siemens DBA AS to 05 Compilation Utility - D:\Projects\DBA_projects\Neu.dba*

File Edit Run Tools Help

Dod@r|aaa x|

Plarit View Objects: 0 | Attributes: 0|

MName I 05 Tag MName I Status Ill

2. Inthe "General" tab, you can define the project and the project path with which
you intend to synchronize the PH. With the "Automatic Synchronize with
Simatic Plant View" option, you can trigger an automatic synchronization
with each compiling operation.

Integration of S7-15000 PU with OPEN OS
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Figure 5-8
B Project Options

General I Hierarchy I

Hame ID:\Proiects\D BA_projectziMeu.dba

Synchronize Simatic Project Hierarchy

Simatic Project: |co|0r_gs_pli

Browse |

Simatic Path: ID: YProjects\PCS7AS71500_DEMONcolar_gs\colar_

W utomatic Synchrorize with Simatic Plant Views Preview |

[~ Enable MultiProject Features

sopy [ ok |

LCancel |

3. Inthe "Hierarchy" tab, you can configure the PH settings. Here, you must
choose the same settings as the ones in the PCS 7 project.

© Siemens AG 2014 All rights reserved

Figure 5-9
x
Mumber of hierarchy levels: |3 3:
—Level Setting
Lewvel Max. number  Includedin Wwith 05 area
of characters HID separatar
1: 24 = W ~ g
2z 24 = [ M c
3 24 = r v (o
N B oeccopions x
a IF " Gieneral
E: IF
[LES tax Include In With Separator 05 Area
[ lF Lewvel Characters Mame
8 IF Level 1 [24 ﬁ v ~ o
Freview: 11 Level 2 |24 ﬁ I ~ C
& Level3 |24 :Il r - e
¥ Derive picture hi  Leveld |24 ﬁ (Il 'l
[ Deiivediagne ¢ LevelS 24 ﬁ = -
——— =
(% i aiteriarn ® lzElb | :'Il r r
. Maintenatm O Level 7 |24 :'ll r r
. Maintenamm © Level® |24 JE | r r
E— Preview |1111'I'I'I11111']']']11111'I'I'I1aJ
&1 Derive PH I~ Short Syrmbaol Names
 Derive PH
Fdigrate di
e Apply | ok I LCancel
el | beb |

4. Click the "OK" button to confirm the settings.
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5.2.2

5.2.3

Synchronizing the plant hierarchy

Select the "Synchronize Plant View" command in the DBA project shortcut menu.

Figure 5-10

+ Siemens DBA AS to 05 Compilation Utility - D:\Projects\DBA_projects)
File Edit Run Tools Help

Nod @ | @amX|=d

Plant i Objects: 1 IAtt[ihutes: Dl
i

Add Folder

| 05 Tag

Expand Mode

Export Instances to CSV
Import Instances from CSV
Upgrade Instances to Mew Versions of Types

Edit Attributes...

Export Attributes...
Import Attributes...

Export Plant View. ..
Import Plant View. ..

Readback Parameters from OS...

Synchronize Plant View

In this case, the PH is read from the PCS 7 project and created in the DBA, since
no hierarchy was present.

Figure 5-11

+/ Siemens DBA AS to 0S Compilation Utility - D:\Projects\DBA_projects\S7_1500_Demo.dba
File Edit Run Tools Help

RIEE R EEER

Plant Wiew Objects: 1 i e

E"{I}‘ o | IAltnbutes. Dl
- [&d] Plant]

RMT2 nt ed

RMT1

B WATER

Extending the plant hierarchy

You will now extend the loaded hierarchy to include the hierarchy of the third-party
system. By selecting the "Add Folder" command in the shortcut menu, you can
create additional hierarchy folders. Every new folder is automatically assigned an
OS picture with the same name as the folder.

Add additional hierarchy folders according to your plant structure.

Integration of S7-15000 PU with OPEN OS
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Note

5.24

Figure 5-12

. Siemens DBA AS to 05 Compilation Utility - D:\Projects\DBA_projects\S7_1500_Demo.d
File Edit Run Tools Help

DodZEr | @mX|=|H

lshtiHied Objects: 3 |Attributes: 3|
=N 57_1500_Demo
=-[Eal [ Name | 05 Tag Name | Status | Aﬁ

Add Folder

Add Picture

Edit Folder Properties. ..

Enable All Ficture Changes
Disable All Picture Changes

Delete

A Remame

If you have not enabled automatic synchronizing, you should synchronize the PH

with the OS project again after expanding it in the DBA.

PH synchronization can only be used to add folders. If you wish to remove
existing folders, you must delete them in the SIMATIC project and in the DBA.

Assigning hierarchy folders to an OS

If multiple OS projects have been created, it is possible to select a specific OS for

each hierarchy folder. Lower-level hierarchy folders inherit the setting of higher-

level folders.

To assign a hierarchy folder to an OS project, select the "Edit Folder Properties...'
command in the shortcut menu of the relevant folder. In the dialog window that
then opens, you can select an OS project for the chosen PH folder and its

subfolder.

Figure 5-13
ol x|

Mame [FLIST

Aszigned Components

1] gle:
DEJ 05[2] PCS 705 [Server/Single Station) Yes

“Only 1 of 2ach type can be selected,
[~ Show Orly vailable Companents

ok I LCancel
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5.25

Assigning AS object instances
There are various ways to assign the process objects of the automation system to

the PH. The simplest version is to drag-and-drop the objects from the AS View to
the corresponding hierarchy folder.

Figure 5-14

' Siemens DBA AS to 05 Compilation Utility - D:\Projects\DBA_projects\S7_1500_Demo.dba
File Edit Run Tools Help

Do dEr» @amX|=|H

Plant View " Dbjects: 11 Attributes: 4
=+ 57_1500_Dema —
- (B Plant] MName alue | Category | Description

H Authar Standard Mame andfor department of the folder crg
H Comment Standard Additional documentation.

%5 Picture Tree Name Standard IJse Folder name if blank

¥ Targetassignment | 05(1) Target

----- [ WALl
----- [ waL2 \ | 5
A5 Yiew | PC Station Yiew I W alidation Hesum
Components | | A3 EN[ECW 10
S7_1500 N | Tuce | A5 Address | Status | Aszsighment |
5 F1001 S7Meas 0001:CL:%DE101.%DEES0 WPlant1WWATER
F2001 STMeas 0001:CL:%DE101.%DEE 160 WPlant1WWATER
% L100 STMeas 0001:CL:%DE101.%DEED WPlant1WWATER
% MOT1 ST otar 0001:CL:%DE100.%DEED WPlant1WWATER
B MoT2 ST otar 0001:CL:%DE100.%DEE2 WPlant1WWATER
5 P1om STMeas 0001:CL:%DE101.%DEE40 WPlant1WWATER
5 Pzom STMeas 0001:CL:%DE101.%DEE120 WPlant1WWATER
[™ Include All Resources % sFCt STSFC 0001:CL:%DB400.%DBEO WPlant1WWATER
¥ Include Assigned sl 57 alve 0001:CL:%:DB100.%:DBE12 WPlant1WWATER
[™ Include Only Changes HuaLz 57 alve 0001:CL:%:DB100.%:DBE14 WPlant1WWaTER
[ &

Changes to the plant hierarchy are indicated in the Plant View by a green
background. This means that the OS project still needs to be compiled at a later
point in time.

Figure 5-15

' Siemens DBA AS to 05 Compilation Utility - D:\Projects\DBA_projects\S7_1500_Demo.dba
File Edit Run Tools Help

Do dEr» @amX|=|H

Plant View | Objects: DI Attributes: 1 Graphics: 16 |Alarm Messagesl
=-[h 57_1500_Dema —
- (B Plant] MName | alue | Catego... | Description -
B MAN - Comments tanual Mode Graphics  MAN - Comments
% MAN_OFF - Comments kanual Off Graphics  MAN_OFF - Comment
% bAN_OM - Comments kanual on Graphics  MAN_OM - Comments
B QAUTO - Comments State Automatic Graphics  QAUTO - Comments
 QOERF. - Comments Error Graphics  QERR - Comments
B OMAN - Commerts State Manual Graphics  OMAN - Comments
H OMOTRUN - Comments  Mator Runining Graphics  OMOTRUN - Commel
¥ QOPCOMD - Comments  Operating Condition Graphics QOPCOND - Cammer
B SF {@571500_Typicals.pdl | Graphics  Symbol File
_____ B P00 SN | Graphics  Symbal MName
""" =i B QSTART  Comments | Mol sisiae————A-~~kiosA=TART - Comrmerts/ |
s W
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5.2.6

5.2.7

Editing the properties of the objects

After assigning the AS objects to the PH, you can still make changes to a few OS-
relevant settings. For example, a different symbol version can be selected, or

the alarm class can be changed for messages. If, as mentioned in the chapter
"4.3.4 Addressing tab", the addressing parameters of the process variables were
assigned individually, an additional tab labeled "Addresses" will still be present.

In this tab, it is then possible to set the AS address individually for each variable
(Figure 5-16).

Figure 5-16
DBA A o0 ompilatio D:\Proje DBA _proje D0 Demo.dba

File Edit Run Tools Help

Qod ZEr | 8amx|=| =
Plant Yiew " Objects: 0| Atributes: 1| Graphics: 2 Addresses I
=l 57_1500_Dema -
=-[&gj Plantl Tag Mame | DEMum | DEOffset |
] Tagl 2DB1M %000
Tag? 20BE1M 2004

(R L1010 [ |
AS View I FC Station Viewl W alidation Hesultsl
Compornents | | &5 Objects: 1
S7_1500 Mame | Type | AS Address | Status | Azzighment
57_1800_unstiuc EFLI00T S7heas OO01:CLZDB101.%DBBO Add  “Plantl¥waTER

Compile OS

With the Compile OS function, all objects configured in the DBA (tags, symbols,
messages) are created in the OS project. Click the button with the triangle pointing
to the right:

Figure 5-17

' Siemens DBA AS to 05 Compilation Utility - D:\Projects\DBA_projects\S7_1500_Demo.dba
File Edit Run Tools Help

Dod @p|lous x|

Plant View | Objects: DI Attributes: 1 Graphics: 16 |Alarm Messagesl
=+ 57_1500_Dema —
- (B Plant] MName | alue | Catego... | Description -

B MAN - Comments tanual Mode Graphics  MAN - Comments
% MAN_OFF - Comments kanual Off Graphics  MAN_OFF - Comment
% bAN_OM - Comments kanual on Graphics  MAN_OM - Comments
 0AUTO - Comiments State Automatic Graphics  QAUTO - Comments
 QOERF. - Comments Error Graphics  QERR - Comments
B OMAN - Commants State Manual Graphics  OMAN - Comments
H OMOTRUN - Comments  Mator Runining Graphics  OMOTRUN - Commel
% QOPCOND - Comrrents Operating Condition Graphics  QOPCOMND - Commer
 OSTART - Comments totar starting Graphics  QSTART - Comments
 RESET - Comments Error Reset Graphics  RESET - Comments
B SF {@571500_Typicals.pdl | Graphics  Symbol File
S7hotarf1 Graphics  Symb

In the dialog window that then opens, you can still configure the usual SIMATIC
Manager settings for an entire compilation or the compilation of changes.
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Figure 5-18
x4
Compile Targetsl Tupe 05(1) I

ME o5 PCS 7 05 [Server/Single ! —Compile Option

=
i~ Changes

[V Tags and Messages
[V Create/Update Block lcons
[¥ Create Achive Tags

. | _’I [+ Picturs Tree

LCompile I LCancel |

You can track the progress of the OS compilation in another dialog window. If the
compiling process cannot be executed without errors, you can display the log by
activating the "Show Details" option.

© Siemens AG 2014 All rights reserved

Figure 5-19
— Command

Compiling...Completed

¥ Show Details
= | Cloze when Done

100%
— Step
100%
Timestamp | Message | Level |:|
07.05.2014 11:3357 Cormnpiling Picture Object: "@Plant] AwATERFI001".. 3
07.05.2014 11:3957 Changing Existing Symbol ‘@Plant! AVATERF100T", 4
07.05.2014 11:33:59 Cormpiling Picture Object: "@Plant] AwaTERF2001"... 3
07.05.2014 11:39.59 Changing Existing Symbol ‘@Plant! AWATER/F2007", 4
07.05.2014 11:40:01 Compiling Ficture Object; @Plant] AwATERAMLY 3
07.05.2014 11:40:01 Chanhging Existing Symbol "@Flantl AATERAALT. 4
07.05.2014 11:40:02 Compiling Ficture Object; '@Plant] AwATERAMLE. . 3
07.05.2014 11:40:02 Chanhging Existing Symbol "@Flantl AWATERAALZ. 4
07.05.2014 11:40:08 Compiling Picture Tree. .. 2
07.05.2014 11:40:08 Inzerting Container: RMT2'.. 3
07.05.2014 11:40:08 Inzerting Container: 'RT1".. 3
07.05.2014 11:40:08 Inzerting Container: "WATER'.. 3
07.05.2014 11:40:08 Saving Picture Tree... 3
07.05.2014 11:40:21 Closing Target... 2
07052014 11:40:22 Mumber of Compiled 45 Objects.. 12 1
07.05.2014 11:40:22 MNumber of Compiled Tags... 336 [Internal = 255; Extenal = 117; Single = 36) 1
07.05.2014 11:40:22 Murnber of Compiled Meszsages... 44 1
07.05.2014 11:40:22 Compiling '05[1)' PCS 7 05 [Server/Single Station)... Completed 1
07.05.2014 11:40:22 Cormnpiling... Completed 1

Save

o
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5.3

PCS 7 operator station

When you now open the OS project on the Engineering Station, all connections,
tags, messages, process pictures and block icons should be created.

Figure 5-20
/& WinCC Configuration Studio [_[O[x]
File Edit View Help
Tag Management « | ¥* S7_1500 [Find £ -]
[l Tag Management MName Data Type ‘Length |Format adaptatioricannection =
# Internal tags 1 [Flant1/WATER/F1001.AH IFioating-point number 32-bit TEEE 4 FloatToFloat 57_1500
L SIMATIC 57 Protocol Suite 2 |Plant1/WATER/F1001.AL Floating-point number 32-bit IEEE 4 FloatToFloat S7_1500
i = || SMATIC 57-1200, 57-1500 Chamnel || 3 |Plantl/WATER/F1001.MLH Floating-point number 32-bit IEEE 4 FloatToFloat S7_1500
: -1} oms+ 4 |Plantl/WATER/F1001.MLL Floating-point number 32-bit IEEE 4 FloatToFloat 57_1500
¥ 5 |Plantl/WATER/F1001.0UT_AH Binary Tag 1 S7_1500
EI ;—i Structure tags 6 |Plantl/WATER/F1001.0UT_AL Binary Tag 1 S7_1500 |_J
E-% @Mantenancs 7 |Plantl/WATER/F1001.0UT_WH  Binary Tag 1 S7_1500
— |
9414 @Enum_Operating State | 8 |Plantl/WATER/F100 FY I e e i M= B3
= % opan 9 |Plantl/WATER/F100 Fle Edit View Messages Took Help
10 |Plant1/WATER/F100 .
OpDin1 = IR R 27 p?
&% e 11 |Plant1/WATER/F100 |d| X 2Ea2 K el |
% PIDCanl 12 | Plant1/WATER/F100 || B Message Hods =
[ “4 Dosel 113 | Plant1/WATER/F200 ¥ Message Classes
B-“t4 MonAnL ol Group Messages System blocks  User text  Process value
B4 Vi —1; :angmﬁiigzgs - Archive Configuration blocks blocks
an
BI-“1 Mot 16 | Plant1/WATER/F200
- @SFC_RTS 17 |Flant1/WATER/F200 ~Tsource Tarea [Ewent «f
BT OB_BEGIN 18 |Plant1/WATER/F200 Plant1/WATER/MOT1  WATER Motor Error
(-4 CPURT 19 | Plant1/WATER/F200 _E:ﬂ”tiﬁ:j:gx"ﬂz WATER oty Sy
= lan alve Error
[ “1¢ S7Meas |20 Flantl/WATER/F200 Plantl\WATERVAL2  WATER Valve Error
-2 SMotor 21 |Plant1/WATER/F200 Plantl/WATER/F1001  WATER AL @1%s@ @2%3.2f@ @3%s@
B4 S7SFC 22 Plant1/WATER/F200 | |Planti/WATER/F1001  WATER  AH @1%s@ ©2%3.2f@ @3%s@
= | Plant1\WATERF1001  WATER WL @1%s@ @2%3.2f@ @3%s@
()41 STvalve g P lant1/WATER/F200 Plantl\WATER/F1001 WATER WH @1%s@ @2%3.2F@ @3%s@
| 24 | Plant1/WATER/F200 Plant \WWATER/F2001  WATER AL @1%s@ @2%3.2f@ @3%s@ L
25 |Flant1/WATER/L100 Plant1/WATER/F2001  WATER |AH @1%s@ @2%3.2f@ @3%s@
26 |Plant1/WATER/L100 Plant1/\WATER/F2001  WATER WL B1%s@ @2%3.2f@ @3%s@
o7 | Plant1/WATER/F2001  WATER |\WH @1%s® B2%3.2f@ @3%s@
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5.  With the Graphics Designer, open the process pictures that were created using
the DBA. The block icons for the AS objects will have been inserted next to

one another.

6. Draw the process picture according to your requirements and move the block
icons into the desired position.

Figure 5-21
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5 Configuring the PC station with the DBA

7. Inthe SIMATIC Manager, execute the "Load OS" function and start the runtime
at the OS server.

Figure 5-22
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6 Appendix A

6 Appendix A
6.1 Skript ,,CalcS71500Addr

Function CalcS71500Addr (ByVal oTag, ByVal sInstAddr, ByVal sTagAddr) 'vV2.0

Dim sInstAddrTokens, sTagAddrTokens, sTag, sType, sTagAddrOffsetPart
Dim sDBNum, nDBStartOffset, fDBOffset, sQualifier, nNumDecPlaces
Dim sAddr

sTag = GetAttr (oTag,"Na","")
sType = GetAttr (oTag,"Ty","")

sInstAddrTokens = SPlit(sInstAddr, ",")
sTagAddrTokens = SPlit (sTagAddr, ",")

sDBNum = sInstAddrTokens (0)
nDBStartOffset = CLng(sInstAddrTokens (1))
sTagAddrOffsetPart = SPlit (sTagAddrTokens(0),"."™)

fDBOffset = CDbl (sTagAddrOffsetPart (0))

If UBound(sTagAddrTokens) > 0 Then
sQualifier = sTagAddrTokens (1)
If Len(sQualifier) = 0 Then
sQualifier = VarTypeToS7Type (sType)
End If
Else
sQualifier = VarTypeToS7Type (sType)
End If

If UBound(sTagAddrTokens) > 1 Then
nNumDecPlaces = sTagAddrTokens (2)

If Len (nNumDecPlaces) = 0 Then
nNumDecPlaces = 0
End If
ElseIf sType = "BIT" Then
nNumDecPlaces = 1
Else
nNumDecPlaces = 0
End If
sAddr = "0001:CL:%DB"

sAddr = sAddr & sDBNum
sAddr = sAddr & ".%" & sQualifier
sAddr = sAddr & FormatNumber (nDBStartOffset + fDBOffset,0, , ,False)

If nNumDecPlaces > 0 Then

sAddr = sAddr & "." & sTagAddrOffsetPart(l)

End If

CalcS71500Addr = sAddr

End Function
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6 Appendix A

6.2 Skript ,,CalcS71500ASOAddr*

Function CalcS71500ASOAddr (ByVal sInstAddr)

Dim sInstAddrToken, sAddr

sInstAddrToken = SPlit (sInstAddr, ",")

sAddr =
sAddr =
sAddr =
sAddr =

"0001:CL:%DB"

sAddr & sInstAddrToken (0)
sAddr & ".%DBB"

sAddr & sInstAddrToken (1)

CalcS71500ASOAddr = sAddr

End Function
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7 Appendix B

7
7.1

Appendix B

Service and support

Industry Online Support

Do you have any questions or need assistance?

Siemens Industry Online Support offers round the clock access to our entire
service and support know-how and portfolio.

The Industry Online Support is the central address for information about our
products, solutions and services.

Product information, manuals, downloads, FAQs, application examples and videos
— all information is accessible with just a few mouse clicks:

support.industry.siemens.com

Technical Support

The Technical Support of Siemens Industry provides you fast and competent
support regarding all technical queries with numerous tailor-made offers
— ranging from basic support to individual support contracts.

Please send queries to Technical Support via Web form:
support.industry.siemens.com/cs/my/src

SITRAIN - Digital Industry Academy

We support you with our globally available training courses for industry with
practical experience, innovative learning methods and a concept that’s tailored to
the customer’s specific needs.

For more information on our offered trainings and courses, as well as their
locations and dates, refer to our web page:

siemens.com/sitrain

Service offer

Our range of services includes the following:
e Plant data services

e Spare parts services

e Repair services

¢ On-site and maintenance services

e Retrofitting and modernization services
e Service programs and contracts

You can find detailed information on our range of services in the service catalog
web page:
support.industry.siemens.com/cs/sc

Industry Online Support app

You will receive optimum support wherever you are with the "Siemens Industry
Online Support" app. The app is available for iOS and Android:

support.industry.siemens.com/cs/ww/en/sc/2067
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7 Appendix B

7.2 Industry Mall

SIEMENS

product portfolio is accessible. From the selection of products to the order and the
delivery tracking, the Industry Mall enables the complete purchasing processing —
directly and independently of time and location:

mall.industry.siemens.com

7.3 Literature
Table 7-1
Subject area Title
\1\ Siemens Industry https://support.industry.siemens.com
Online Support
\2\ Article download https://support.industry.siemens.com/cs/ww/en/view/49740087
page
\3\ SIMATIC PCS 7 in https://support.industry.siemens.com/cs/ww/en/view/63481413
Industry Online
Support
\4\ Product information https://support.industry.siemens.com/cs/ww/en/view/109750265
PCS 7/0PEN OS
\5\ Doenload https://support.industry.siemens.com/cs/ww/en/view/109781622
PCS 7/0PEN OS
V9.0 Update 1
\6\ SIMATIC PCS 7 https://support.industry.siemens.com/cs/ww/en/view/65601446
APL Style guide

7.4 History

Table 7-2
Version Date Change
V1.0 09/2014 First edition
Vi1 07/2018 Correction in script "CalcS71500Addr"
V1.2 06/2021 Update to PCS 7/OPEN OS V9.0 and further correction in
Script "CalcS71500Addr"
V1.3 09/2021 Fixing an error in chapter 6
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