CHAPTER 6

Integration with SAP MII

Integration with various systems is one of the key features of SAP MII; this chapter
discusses SAP MII's possible integration areas. It also explains the steps needed to
create integration with various systems from SAP MIIL The steps of integration with SAP
ECC, databases, other legacy systems using HTTP and web service protocols, and other
standard connectors like e-mail, FTP etc., are explained in this chapter. Along with that,
using SAP MII as an integrator for other SAP manufacturing products such as SAP ME
and SAP OEE is also explained.

SAP MII:

e (Canintegrate with databases like SQL and Oracle.
e Can integrate with SAP Enterprise planning, i.e., SAP ECC.
e Canintegrate with SMTP, which enables it to send e-mails.

e Canintegrate with any other legacy systems that support HTTP
POST service, web service, etc.

e Can integrate with file transfer protocol and, using its own
standard file handling business logic, can connect to local folders
and shared network folders to exchange files.

e Isused by SAP manufacturing products like SAP OEE and SAP ME
as their integration platforms.

Integrating SAP MII with Databases

By using SAP MI], it is possible to connect to databases of different applications to

fetch data. To achieve this, you have to first configure the data server to connect to the
database. Once that is done, the database can be accessed from the SAP MII Workbench
where the query templates can be created. These query templates execute MII specific
query editor operations like INSERT, UPDATE, DELETE, and SELECT. First, the data
server section explains the different data servers that MII supports. In the second section,
the query templates are described. These query templates can be used in SAP MII
transactions inside any nested logic as the data provider.
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Data Servers

SAP provides connectivity to various data sources or data servers from which data can be
fetched, pushed, and updated. This bi-directional flow of data can be configured in the
SAP Data Servers configuration feature. Various connectors are already configured in SAP
MII and other third-party vendors can be configured by providing appropriate Database
Driver JARs (visit https://blogs.sap.com/2014/02/24/data-connection-details-for-
data-server-configuration/ for more information about the appropriate DB drivers
and download links) and connection properties. These data servers are used while
configuring query templates. See Figure 6-1.
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Figure 6-1. The SAP MII Data Servers screen

Query Templates

Query templates are configured from the SAP MII Workbench with a query. Queries can
be used to read, write, update, or delete data from the data source. Here are the SAP MII
query template types:

e  Aggregate

e Alarm
° OLAP
e MDO

e  KPI Framework

e SQL
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The most frequently used and important query templates are explained in the
following sections.

Configuring SQL Query Templates

The SQL query is used with SQL-oriented connectors, such as the IDBC connector. It is
used to retrieve and update data from connected databases.
Follow these steps to configure a SQL query template:

1.

From the Catalog tab, select Project, then right-click and
select New. Choose a query type, such as SQL Query.
See Figure 6-2.
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Figure 6-2. Creating a SQL query template

2. Select a server from the list of available servers. This list is
generated from the data servers configured in the SAP MII
Admin menu. See Figure 6-3.
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Figure 6-3. Choosing a SQL data server

3. Selectamode for the query from the Modes list. Different
types of connectors will have different modes available.
See Figure 6-4.
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Figure 6-4. Choose a mode from the data server

SQL connectors have the following modes:

e  ColumnList: Used to retrieve a list of columns for a specific table
in the selected database.

e Command: Used when no result is expected from the query.
INSERT, UPDATE, and DELETE queries can be used in this mode.

e  FixedQuery: Complex SELECT queries are written using this
mode. Database specific queries and stored procedures can be
invoked using this mode through query statements, parameters,
and filter conditions.

e  FixedQueryWithOutput: Used to execute a Oracle stored
procedure that returns a reference as output.

e ModelList: All the modes that are available for SQL will be given as
output.

e Query: Used to create a query by configuring different parts of the
query through selection.

e TableList: Returns a list of all tables in the selected database.
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From the modes defined here, the following are the most commonly used modes for

SAP MII application development. Once Query mode is selected, the query needs to be
defined, as shown in Figure 6-5.
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Figure 6-5. Query Mode screen

If fixed query mode is selected, then the user needs to write the SELECT statement
manually, as shown in Figure 6-6.
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Figure 6-6. Fixed Query Mode screen

If command query mode is selected, the user needs to write the UPDATE/INSERT/
DELETE statement manually, as shown in Figure 6-7.
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Figure 6-7. Command Query Mode screen

The various template categories for the SQL query are shown in Figure 6-8 and
explained here:

) Data Source

‘D General

‘) Date Range

) Fixed Query Details
) Parameters

D Transformation

D Security

Figure 6-8. SQL Template Categories

e Data Source: Used to choose the source of data for the query. The
appropriate server and mode is then selected.

e  General: Resultset for queries can be configured using different
properties:

e RowCount: Maximum number of rows returned from the
query

o NumberFormat: Numeric format for data values

e CacheDuration: Amount of time queries are kept in the
cache
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e  Date Range: The Date Range screen is used to assign parameters

for time-sensitive queries. In tag and alarm queries, the date filter

is applied to the Time column. In a SQL query, the date filter is
applied to the DateColumn.

e SQL Query Details: This is used to configure the query. The table
list and column list is displayed and the query can be formulated
here if Query mode is selected.

e  Fixed Query Details: This is used to configure the query if a mode
other than Query mode is selected.

e Parameters: Used to provide test parameters to query for testing
purposes.

e  Transformation: Used to provide an XSL to transform the query
output according to the solution’s requirements.

e  Security: You use the Security screen to assign roles with read or
write permissions.

To test the query formed and its resultant dataset, execute the query shown in Figure 6-9.
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Figure 6-9. Query template execution options

The display options for the Query template execution results are:

e [Internal frame: This is an internal frame in the SAP MII
Workbench environment that displays the query result, as shown
in Figure 6-10.
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Figure 6-10. Internal Frame Query execution mode

e Internal panel: This is an internal panel that appears just below
but inside of the query panel and displays the query result, as
shown in Figure 6-11.
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Figure 6-11. Internal Panel Query execution mode
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Browser: Here, you can select the type as text/html, text/xml, or

text/csv, as shown in Figure 6-12.
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Figure 6-12. Browser Query execution mode

SAP MII uses a particular XML structure to display the result. It includes rowsets,
columns, and iterating rows. Row nodes contain the data from the resultant query.

Figure 6-13 shows the query result in XML format.
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Figure 6-13. Standard XML Query template result output

URL Format for Queries

3" SourceColumns“CreatedCateuTc™ />
r,-po-"s- SourceColusns"EquipmentLevellD™/>
e/

SAP MII queries can be used as standalone services in the WEB v2.0 REST interface. The
result is available as XML, which is in the standard SAP MII format:

http://<servername>/XMII/I1luminator?QueryTemplate=<Project>/<Path>/

<TemplateName>
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The MDO Query Template

The MDO Query template queries the data in an MDO. When configuring an MDO
Query, the MDO Type Connector is used. It is associated with retrieving or updating data
in an MDO. The MDO Query can also be used to join results from two different MDOs.
The results of an MDO Query are shown in an XML document using the standard SAP
MII structure.

Follow these steps to configure an MDO query template:

1. In Catalog tab, select any project, right-click, and then select
New » MDOQuery, as shown in Figure 6-14.
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Figure 6-14. Creating an MDO Query template

2. Select a server from the list of available servers, as shown in
Figure 6-15.
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Figure 6-15. Choosing an MDO data server

3. Click on Load from the MDO section and select the MDO
object to work on, as shown in Figure 6-16.
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Figure 6-16. Loading the MDO object
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4. Now select the mode from the Modes list in the Data Server
screen, as shown in Figure 6-17.
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Figure 6-17. Selecting the MDO Query mode

The following modes are available:
e AttributeList: Used to retrieve MDO attributes and configurations.
e Delete: Used to delete the data stored in MDO.
e Info: Used to fetch MDO properties.
e Insert: Used to insert data for MDO without a data provider.
e  ModelList: Used to retrieve list of available modes in MDO.

e  Select: Used to fetch data persisted in the MDO in case of
persistence MDO and for on-demand MDO, data is fetched from
the backend.

e Update: Used to update the data in the MDO.

e Join: Returns data as result of a JOIN on selected MDOs.
Depending on the type of JOIN, the data will be returned.
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5. Depending on the mode selected, the Query can be defined.
The following query options are available for selected modes:

e Select Query: If the mode selected is the Select type, the MDO
will be configured in a Select query. The attributes can be
selected from the list of available attributes for the MDO. If
you choose Select mode, the screen in Figure 6-18 appears.
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Figure 6-18. The Select Query Mode screen

e Join Query: If the mode selected is the JOIN type, the MDO
will be configured in a JOIN query. It uses two or more
persistent MDOs. Two types of joins can be applied—inner
join and left outer join—and based on the type of join, the
result will be fetched. See Figure 6-19.
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Figure 6-19. The Join Query Mode screen

e Update Query: If the mode selected is the UPDATE type, the
MDO will be configured in an UPDATE query. This is used to
update the listed attributes of the MDO. See Figure 6-20.
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Figure 6-20. The Update Query Mode screen

e Insert Query: If the mode selected is an INSERT type, the MDO
will be configured in an INSERT query. This is used to insert the
data in MDO without a data provider, as shown in Figure 6-21.
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Figure 6-21. The Insert Query Mode screen

e Delete Query: If the mode selected is the DELETE type, the MDO
query will be configured in a DELETE query. This is used to delete
data from the MDO, as shown in Figure 6-22.
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Figure 6-22. The Delete Query mode screen
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6. Various template categories can be configured in an MDO
query, as shown in Figure 6-23.

Template Categories RGNS

%) Data Source
D General

e Range

urity

) Object Parameters
D Parameters

Figure 6-23. Template categories in an MDO query
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Data Source: A server is selected from the list of available
servers. These servers are configured with the MDO
Connector type. Then, it loads the MDO(s) that are required
in the query. Single or multiple MDOs can be configured
since the JOIN query can be configured. Then it selects the
mode of the query.

General: Resultset for queries can be configured using
different properties:

e RowCount: Maximum number of rows returned from the
query

e NumberFormat: Numeric format for data values
e CacheDuration: Amount of time queries are kept in the cache

Date Range: The Date Range screen is used to assign
parameters for time-sensitive queries. In tag and alarm
queries, the date filter is applied to the Time column. In a SQL
query, the date filter is applied to the DateColumn.

Parameters: Used to provide values for parameters used in a query.

Security: You use the Security screen to assign roles with read
or write permissions on the MDO.
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7. Test and execute the query result. See Figure 6-24.
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Figure 6-24. MDO Query execution result screen

The PCo Query Template

INTEGRATION WITH SAP Mil

The PCo Query template can be used to connect to a SAP PCo server and fetch details
from it using PCo tags and by writing simple SQL query statement. This query template

supports the PCo connector.
Follow these steps to configure a PCo query template:

1. From the Catalog tab, select a project, then right-click and

select New » PCoQuery, as shown in Figure 6-25.
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Figure 6-25. Creating a PCo query template

2. Select a server from the list of available servers from the data
source screen, as shown in Figure 6-26.
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Figure 6-26. Data source screen in the PCo Query template

3.  After TagList is selected, double-click on the Tag Selection
details from the Template Categories tab, as shown in
Figure 6-27.
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Figure 6-27. Choosing Tag Selection Details from the Template Categories tab

Select the Tags required from the left side and add them to the
right side to get the expected result from those tags, as shown

in Figure 6-28.
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Figure 6-28. Configuring tags in the Tag Selection Details screen
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4, Test and execute the query result, as shown in Figure 6-29.

Launch URL I
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Figure 6-29. Tag selection mode query result

The XML Query Template

This query template uses the XML connector by default. The query template can return
an XML output from any URLs provided to it. For example, if an illuminator service needs

to be executed using certain logic, the illuminator URL can be configured in the XML

query template to return the XML output and this XML can be further used in business
logic transactions. See Figure 6-30.

B Untitled(0)

URL

Transform URL

Auto Epcode URL Parameters

i sices e,

:!enlﬁoeﬂm'km]

[ Load IL Clear J
(=
=

[ Load 11 Clear ]

a

Figure 6-30. Providing an XML Query template URL
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Note Inthe XML Query template while providing the URL, it is best not to use the host
and port URL because during migration or any change to the host or server, you would need
to change this manually in the code. It’s better to use // instead of the host and port for the
external URL. For the internal URL, where the object is being called from the Web tab in the
MII Workbench, it is best to use web: // or server://.

The Xacute Query Template

This query template uses the Xacute connector to connect to any business logic
transactions that are called directly from the UL. It can only execute with standard BLS
XMLoutput as an input to it, as shown in Figure 6-31.

Figure 6-31. SAP MII BLS standard XML output

The Xacute Query template has following mode options available (see Figure 6-32):
e  ModelList: Retrieves a list of available modes in MDO.

e  Query: Provides a link to the BLS and to define the input and
output parameters for the result of the query template. By default,
the output parameter is * in the drop-down for multiple output
type variables declared in the BLS. Further, developers can select
the particular output variable from the BLS that are need to be
shown from the output of the query template.

e TargetFolderList: Lists all the folders present on the target server.
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e  TransactionFolderList: Lists all the transaction folders paths
present on the target server.

e TransactionlnputList: Provides input details of the business
transaction.

e TransactionList: Lists all the transaction objects and their path.

e  TransactionOutputList: Gives the output details of the business
transaction.

& Untitled(0) *

Available Servers

l Clear

Modes Query -

ModeList

TargetFolderList
TransactionFolderList
TransactioninputList
TransactionList
TransactionOutputList

Figure 6-32. The Xacute Query modes

The most common mode used is Query mode. If query mode is selected, you'll see
the screen shown in Figure 6-33.
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4 Mapped Param. Target Pararm.
Input
StatisticalParam
HPath

Figure 6-33. The Xacute query’s Query Mode screen

Integrating SAP MII Using Business Logic
Services

Before working on integrations with these various systems, MII developers need to have
a good basic understanding of SAP MII business logic services, know how to develop the
BLS, and know the most commonly used action blocks required for creating the BLS. The
most commonly used integration scenarios are then explained.

What Are Business Logic Services?

SAP Manufacturing Integration and Intelligence is a platform provided by SAP mainly
for integration with the Manufacturing Execution System and Enterprise System. It acts
as middleware for integration. Apart from this, SAP MII can also be used as a platform
for customized integration. With the help of the latest SAP UI technology (UI5), MII acts
as the backend platform for placing logic to provide data to the frontend SAP UI5, which
displays data in a user-friendly and presentable way.

For this environment, the logic development is very generic with drag-and-
drop coding and is called MII transaction or Business Logic Services (BLS). BLS is a
diagrammatic way of writing logic, in which the logic is formed with certain blocks known
as action blocks in MIIL. They have unique functionality and pertain to a single business
requirement. The blocks follow a left-to-right execution flow.

In a SAP MII transaction, any kind of business logic can be implemented. It can
either have a logic to query database for INSERT, UPDATE, and DELETE operations or
can have logic for integration with SAP ECC, SAP ME, or SAP OEE systems. Even HTTP
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POSTs, web services, e-mail, FTP, and message queuing integration are possible, as long
as you have the appropriate connector for the specific system.

Moreover, SAP MII transaction action blocks have two sections—one is for
configuration and the other is the link editor, which has editor functions and operator
sections for the logic to be modified. Apart from the SAP MII standard action blocks, it
gives users the flexibility to add custom action blocks, which can be added from System
Resources » Custom Action in the SAP MII admin page. Adding custom actions requires
a couple of setups, like BLSSDK and MII Jar files for the custom action need to be
implemented properly. This involves a wide range of flexibility among users to develop
logic based on the technical requirements of the manufacturing applications.

SAP MII Transaction can be executed manually for testing the logic manually
from the SAP MII Workbench. Apart from this standard way, there are various other
approaches, as follows:

e  Onascheduled basis, using SAP MII scheduler based on some
logical condition or event

e  Web pages via external URN (Runner Service or Illuminator
Service using Xacute Query) or Web Service (SOAP) request

e  From another SAP MII Transaction synchronously or
asynchronously

Architecture-wise, SAP Transaction uses the XML and web service frameworks. Web
Service/SOAP requests and XML data structure can be exposed with proper functionality.
Web server has the engine installed on it and rest of the editors are dynamically loaded
from the SAP MII BLS menu on independent machines with the proper JRE setup. Web
server stores a SAP MII transaction as XML along with the other configurations, like the
global properties, schemas, etc.

Creating a BLS

SAP MII Transaction can be created in the SAP MII Workbench, but the SAP MII
Workbench must first be opened.

1. Choose MII Admin » Content Development » Workbench »
File » New » Transaction, as shown in Figure 6-34.
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Figure 6-34. Basic components for creating a SAP MII BLS (transaction)

These show the basic SAP MII transaction creation components. The extreme right
figure has all the folders under which all the possible actions are categorized. These
actions are the building blocks of the logic involved in creating a transaction. Any logic
requires basic input or output parameter to work with it. In a similar way, the SAP
MII Transaction also has some parameters (see Figure 6-35). There are three types of
parameters:

e Global: Global for all projects.

e  Transaction: Specific to a transaction, mainly used for input and
the output.

e  Local: Local to a transaction. Parameters used internally for a
logic to be executed.
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Figure 6-35. Available properties for creating variables in SAP MII BLS
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Common Action Blocks

To elaborate on the functionalities of SAP MII Transaction, action blocks come into the
picture as they are the building blocks of any SAP MII logic (BLS). There are many actions
available for each category. The charts category includes the display analytics action, the
data queries category includes the query action blocks, the logging category includes
actions to log the data at any breakpoint, the logic category includes the basic logic to be
implemented, etc.

Logic

This folder has the logical action blocks, which are required for the main logic
implementation. Assignment action block is for assigning a data value from the previous
output to any local or transaction variable. Switch case action block is used to switch to
multiple logic as per the switching condition. It has for loop or repeater or iterator action
block to loop over the XML nodes as required. It also includes action blocks that are
required for handling exceptions, like exception enablers and throw and catch blocks.
Figure 6-36 shows a glimpse of the action blocks available in the Logic folder.

135



CHAPTER 6 ' INTEGRATION WITH SAP Mil

P

-

Logic
@ Assignment

@ Conasonal

& For Ned Loop

5 Repeater

e Swikch

@ Terminate Transaction
& Transaction Call

<25 While Loop

3 Pause

&7 Dynamic Transacton Call
% Catch

‘_j Theow

& Excepton Enabdler

O rerator

Figure 6-36. Logic action blocks

Each action expects different inputs and provides different outputs as per its

execution.
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e Assignment action: This action block is used to assign values to
transaction properties. This action does not need to be configured
nor need the input field to be filled up. Rather, you can assign a
property in this action or include an editor operator or functions
to modify them. See Figure 6-37.
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Figure 6-37. Assignment action block

There are different Link Interaction and Link types available
during configuration of an action block. Refer to Figure 6-38

for more detail.

u§n< Interaction 77

|_| |_weUp| | Move Down | | Evaluate |

umcwp

nVaIua @) hssl?n XL O Agpend XML © Append AterxmL O Replace XML © Remave ML

TEE

Figure 6-38. Configure Link options in any action block
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e Condition action: This action is used to evaluate any number of
conditions as configured and then navigate the logic toward true
or false, as per the executed logic. See Figure 6-39.
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Figure 6-39. Condition action block

e Repeater action block: This action block is used to repeat on the
XML node, the input we provide as the XPATH, which is repeating
in the XML. The output fetches the value of the child nodes while
repeating on the particular node. See Figure 6-40.
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Figure 6-40. Repeater action block

e  For Next Loop action block: This is used to execute a series of
action blocks a specified number of times. It is similar to the for
keyword in common programming languages. See Figure 6-41.

I3 Action Properties x| gﬁl
Name + @
®  [For_Nex_Loop . = :
Description
—_—_
em—— e -

Figure 6-41. For Next Loop action block

e  Switch action block: This is used to control execution flows in
BLS transactions based on a variable, which can be a property of

another action block, transaction properties, and local properties.
See Figure 6-42.
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Figure 6-42. Switch action block
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Transaction Call action block: This is used to call and execute a
predefined transaction that resides in the same MII server from
another transaction. This action block allows you to create some
reusable functionality in MII. See Figure 6-43.

The transaction that needs to be executed can be browsed
and selected in the configuration screen for the field called
Transaction Name or the entire transaction path can also
be mapped in the link editor of this action block. To reload
and refresh the transaction after each execution, check the
box called Reload Transaction After Execution, as shown in
Figure 6-43.
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Figure 6-43. Transaction Call action block

By setting up the Async property to true or false, BLS can be called
asynchronously or synchronously, respectively. See Figure 6-44.
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Figure 6-44. Setting the Async property of the Transaction Call action block
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e Dynamic Transaction call action block: This is used to call another
transaction from the nested transaction call. This is similar to
the Transaction Call Action block. The only difference is that the
transaction properties can be added, deleted, and mapped. Fields
can be changed dynamically when the Dynamic Transaction call
action block is used. See Figure 6-45.

P rer e
e D properties x|
Y
Transaction
Dynamie_Transaction i
Ca8 0 [
Browse | Import Parameters [
Persist Transaction Inherit a
[ store Output
[ asynchronous Call
Properties
Name | Description | _Type | Value
| Add I Edit | | elete ]
oK I Cancel Help

Figure 6-45. Dynamic Transaction action block

e [terator action block: This is used to repeat the data of a list
variable. It is like repeater but the repeater repeats in the XML
node whereas this repeats on the list variable. It expects a list type
variable for its input, as shown in Figure 6-46.
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Figure 6-46. The Iterator action block

Exception Enabler action block: Enables logging any kind of
exception during the execution of the business logic. This action
is used to indicate to the developer that the exception handling
model has changed during runtime.

Throw action block: This throws any kind of error that has
occurred due to some exception that the developer wants to log.
This is used to put the transaction in an exception state, which
causes all actions to be skipped until a Catch action or until the
end of the transaction is reached.

Catch action block: This catches an error at any point of execution.
When a transaction is in the exception state, the transaction

skips all actions until the Catch action is reached, or until the
transaction finishes.

Conceptually, exception handling is similar to any other object oriented
programming exception handling concept. See Figure 6-47.
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Figure 6-47. Exception handling in SAP MII

The Logging Action Blocks

This category has actions that are used to log in between the logic of BLS. Refer to
Figure 6-48 for the action blocks available under Logging.

D Logging
B Tracer
o5 Xl Tracer
&' EventLogger

Figure 6-48. Logging action blocks
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used to debug BLS transactions by displaying any message or value in the trace window
while running the BLS transaction from the Workbench. See Figure 6-49.
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Figure 6-49. Tracer action block

The Message action block provides a relevant message to the MII developer during

debugging. The Level action block provides the option to define the trace level during

debugging, as shown in Figure 6-50.

[ ok [ gancer |[ Hew

Figure 6-50. Level types in Tracer
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INFO gives the information related to the parameters used in the action block.
FATAL only returns the relevant message if a fatal error is caught during execution of
the BLS. WARN only returns warning information that occurred during execution of
the BLS. DEBUG returns the intermediate debugging step details of the action blocks
during execution of the BLS. ERROR returns any error messages that occurred during the

execution of the BLS. By default, the INFO level type is selected.

Apart from this, XML Tracer is also available. It’s used to create custom log or trace
files to log only XML messages from BLS transactions in files, as shown in Figure 6-51.
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Figure 6-51. XML Tracer action block

The FilePath option provides the web file path where the developer wants the XML
tracer to be written. The Message option provides the relevant message that needs to be

written in the file.

Event Logger is available to trace message logging in the NetWeaver log, as shown in

Figure 6-52.
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Figure 6-52. Event Logger action block

e Message: Provide the relevant message that needs to be written in
the NetWeaver log.

e  Source: Defines the logging source information like any
unique identification so that developers can search the
logging information using that keyword in the log viewer of the
NetWeaver. By default, the source is defined as UserEvent.

e EventType: Defines the type of the event that you want to log in
NetWeaver, as shown in Figure 6-53.

@ EventLog Configuntion x|
Event Type INFO 5]
Source
Message

Figure 6-53. Event types in Event Logger
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INFO gives information related to the parameters used in the action block. FAILURE
returns the relevant message only if the exception type is “failure” WARN returns the
warning information that occurred during the execution of the BLS. DEBUG returns
intermediate debugging step details of the action blocks during execution of the BLS.
ERROR returns the relevant error message only if the exception type is “error”. By default,
the INFO level type is selected.

SAP MII XML Output

SAP MII works with XML. XML has a standard format, which follows the rowsets/rowset/
row format. See Figure 6-54.

<Rowsets DateCreated="2003-07-23T10:45:17" StartDate="2003-07-23T11:00:00" EndDate="2003-07-23T12:00:00" Version="10.0">
- <Rowset>
= <Columns>
<Column Name="Name" SourceColumn="Name" Description="Employee Name" SQLOataType="1" MinRange="0" MaxRange="0" />
<Column Name="ID" SourceColumn="ID" Description="Employee ID* SQLDataType="5" MinRange="0" MaxRange="3" />
</Columns>
- <Row>
<Name>John Smith</Names
<ID>1</10>
</Row>
</Rowset>
</Rowsetss

Figure 6-54. SAP MII XML output action block: standard output XML

These action blocks (shown in Figure 6-55) make creating a SAP MII specific
standard XML much easier:

2 SAP MII XML Output
;ﬁ. Document
;ﬁ.‘; Rowset
& Column
& Row
&% Data ltem
&~ Fatal Error
5 Message

Figure 6-55. SAP MII XML Output action blocks
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e  Document action block: The main action block that defines the
XML structure where the columns are assigned to its probable
datatype, length of datatype, etc. See Figure 6-56.

ol
| B Decument_0 i
(D EneDate !
= (0 StantDate H
S b Gutpa :
PO X ocuecat conbouraton X
| Detned Columng
[ Uk rteracson 77— [ uowup
| LAdd [T Update | | Delete
e [ & ]
IO REERA .. O Assig.. O Apoel I ¥
| Dlete
Moye Down

) = [i:ommnPw:ma/

Hame
Cwxtription
Minimum Range 0
Magmum Range 1
DafaType Frteger

(5

Figure 6-56. Document action block

e  Rowset action block: Adds a Rowset element in a XML document
defined by the Document action block.

e Column action block: Adds a new column definition under the
rowset in a XML document defined by the Document action
block. See Figure 6-57.

e .
I3 Column Configuration -
o 0 Document Object
___.__I_.__---- Document_D.Outpuf D
Sequence 0 || |[ Column Properties 77
$ Mame TestColumn
Sl p Description
Minimum Range 0
Maximum Range 100
Daja Type .Slnng o7
| oK I Cancel ] | Help

Figure 6-57. Column action block
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e Row action block: Adds data rows as <Row> elements and their
children in a XML document defined by the Document action
block. See Figure 6-58.

Document Object

AMLDocument Outpud | D

[T« | cameat || wew |

Figure 6-58. Row action block configuration

The Data Queries Template

The Data Queries template has all the query type action blocks that you can create from
the Query template feature in SAP MII. This includes SQL, MDO, and many more, as
shown in Figure 6-59.

D Data Queries
& Tag Query
@ SOL Query
yux XML Query
& Alarm Query
M OLAP Query
& Aggregate Query
© Column Map
&8 MDO Query
W PCo Query
=3 Catalog Query
"8 KP1 Query

Figure 6-59. Data Queries action blocks
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To add and configure this action, first of all, a blank sequence is chosen and the
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desired action is double-clicked or dragged over the sequence. An an example, consider

SQL Query Data Queries. The SQL query would be dragged and dropped on the blank

sequence. You can also select the blank sequence and double-click on the Query action

block. See Figure 6-60.

File Edit Tools Global Transaction Sequence Action Source Co

Jh

) TestTun_ToDelete
] VIEW_REPORT
) weB

Iﬂllﬁlllﬂlalan (668 )

Actions rT

2 Commands
=) Data Queries

&8 MDO Query
sa PCo Query
=3 Catalog Query
5 KPI Query
& Tag Query
¢ 8L Query
#= XML Query
A Alarm Query

¥ OLAP Query

& Aggregate Query
€ Colurn Map

Figure 6-60. Creating Data Queries

& Untitled(0) *

Sequence

£
=
Y seL

QT_5001_GetMachine O}
safFromCRODB 0

For this action to be configured, you have two options. You can choose the Configure
Objects option by directly double-clicking on the specific query action block, as shown in

Figure 6-61.
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\QT_S001_GetMachineDataFromCRDB_0|

Description

SQL Query i
(4]
=

| Configure Object |

| Configure Links |

o || cancel ]| Help

Figure 6-61. Option 1: Configuring Data Queries

When you right-click on the query, the Configure options appear, as shown in
Figure 6-62.

Eile Edit Tgols Global Transaction Sequence Action Help

(Ol [@ale)o]a)[m])(0)

T
[ e |
| gﬁnomn
{| souc |
&) | {—— unks
o Delete
Generate Sample
8 SCH M GATIY S
L™ Cut Caiex
Copy CireC
2 Tag Query. :'::;::w"“’““
e XML Query Create Breakpoint
A Alarm Guery
" OLAP Query
& Aggregate Query
€ Column Map
&8 MDO Query

Figure 6-62. Option 2: Configuring Data Queries
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Next, a screen appears to configure the query (refer to Figure 6-63) and when you
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click on the Load button, a list of queries appears from which the required query can be

selected.

"B Query Configuration

[ Query Parameters ™7

Parameter Name

Parameter Value

Query Termnplate

Parameter Name

Parameter Value

[EPORT/Queries/QT_S001_GetMachineDataFromCROB|

)

[ Add Parameier] [ Delete Param. |

| Clear Param. |

Regponse Timeout in Seconds |60

[ ok || cancer ||

Help

Figure 6-63. Query Configuration screen

Once the query object is configured, click on Links (see Figure 6-62) or click on

Configure Links (see Figure 6-61), as shown in Figure 6-64.
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B Link Editor 2

-

¢ Group

¢ GroupingExpr
<o

% InlineTransform

oo

Interval Count
¢ IsCachable
L JoinExpr [
Mask

Method

Mode
MumberF ormat

]

A,

Adddy

L Param. 1
Param 10

Param.11

e ]

am.12
am. 13
¢ Param 14
Param.15
£ Param. 18
¢ Param.17

[0

am 1
am.1
Object Property TPam ! Bxpression

Link Interaction 57

aod | | uosste | [petete | [move s | [Move Down | [Evatuate |

Link Type 7
O REigh Value Q Assign ML O Append XML O Append Afer XML O Replace XML O Remoye XML

Operators 3 !"‘;SI-J] Property Value | | Dymamic Link | | Evaluate

Euncions a Help I Close I

Figure 6-64. The Configure Links screen

Linking helps dynamically assign the query parameters as required during the
runtime execution of the BLS. Apart from that, it is also possible to create a dynamic
query statement and link it to “Query” and then assign a mode of the query as per the
mode list available against the query template.

Users can create filter expressions (FilterExpr), join expressions (JoinExpr),
and group expressions (GroupingExpr) dynamically so that the logic can reduce the
hardcoded or static values and query expression. This makes the logic call a fewer
number of action blocks because the same query template can be reused by passing
dynamic parameters. This in turn helps the logic be optimized and efficient.

For example, say you want to query a table named User, which consists of the ID,
name, country, address, contact_no, and e-mail table columns. There are two ways you
can retrieve data from the table:

e Retrieve the data for the country of India only.
e  Retrieve the data with an ID from 12 to 99; the name is blank.

To handle both scenarios, instead of writing two SQL query templates, you can use a
single query template while passing the expressions dynamically.
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The query template is created in Fixed Query mode and saved. Then the query
statement mentioned next needs to be linked to the Query parameter dynamically from
the Configure Links screen.

Statement : Scenario 1 : SELECT * FROM User WHERE User.country = 'India’
Scenario 2 :SELECT* FROM User WHERE User.ID BETWEEN 12 AND 99 AND
User.name IS NULL

When the query template is created with Query mode and saved, the following
configurations need to be maintained from the Configure Links screen:

1. The User table needs to be linked to the Tables parameter.

2. Therespective column names (comma-separated column
names) need to be linked to the Columns parameter, like ID,
name, country, address, contact_no, and e-mail.

3. Thefilter criteria needs to be linked to FilterExpr. In scenario
1, itwill be User.country = ‘India’ and in scenario 2, it will
be User.ID BETWEEN 12 AND 99 AND User.name IS NULL.

Like with SQL queries, a similar approach is possible and beneficial for code
optimization.

Integrating SAP MII with ERP (SAP ECC)

As explained in the beginning, ECC integration is one of the major requirements of
the manufacturing shopfloor and middleware. The following section explains why this
integration is needed and how to create seamless integration using SAP MII.

Why Do We Need ERP (SAP ECC) in the Manufacturing
Industry?

As explained earlier, ERP is the Enterprise Planning System, meaning the business
planning from higher authorities are done in ERP. As with other industries,
manufacturing follows a few standard steps to work. These steps are planning, orders as
per demand, BOM (Bill of Materials) creation based on the order created and, in parallel,
the master data management is also required to maintain material classification, routing,
workcenter etc. After this, the order details are passed along with the BOM and master
data to the shopfloor production and to the warehouse. This ensures that the transfer
of material from the warehouse and the production execution process on the shopfloor
happens correctly.

The operations, components, and steps need to be followed as defined in the
BOM and the master data. Once the manufacturing process is complete, the produced
quantity, including good quantity and waste, are updated in the ERP. The cost analysis
and the shipment handling information needs to be passed to the shopfloor from the ERP.
Once the shipping is complete, this same information needs to be updated in the ERP.
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To complete this manufacturing cycle, collaboration is required among the various
modules, including PP (Production Planning), MM (Material Management), Finance and
accounting (FICO), Supply Chain, Shipping, Sales, Warehouse Management, and more,
in ERP. SAP ECC is a product by SAP that integrates all these modules internally as a
package of ERP.

Integrating SAP ECC with the Shopfloor

Another integration requirement is to fill the gap between ECC and shopfloor
manufacturing so as to pass the planning information in real-time. SAP MII can integrate
both of these and pass the data bi-directionally in real-time. SAP MII provides a few extra
layers of security in terms of access restrictions, encryptions, etc. and intelligence like
reporting, real-time status monitoring, acknowledgment handling, and more.

Integrating SAP MII with SAP ECC

SAP MII can integrate with SAP ECC in two ways (see Figure 6-65):

e  Using IDOC: IDOC is an intermediary document of SAP that’s
used to transfer data between two SAP systems or from one SAP
system to another non-SAP system. IDOC generates an enhanced
XML structure based on the IDOC type to be consumed by the
system. SAP MII has a standard feature available to consume
IDOC XML and process it as required.

e  Using RFC (BAPI): BAPI includes the standard or customized
function modules in SAP ECC. Function modules are
procedures defined in the SAP system. They are used to expose
the SAP data to a non-SAP system. Whenever a function module
is enabled as a remotely accessible function module, it’s called
BAPI (Business API).

e - SAP MII
i
|
ID/Q? | Pull Message
Push Message V
RFC
- AN
_ |
SAP ECC K

Figure 6-65. Information flow between ECC and MII
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Integrating SAP ECC and Ml Using IDoc

SAP ECC can push the message through IDoc to MII but, before receiving the message in
SAP MII, a few configurations need to be done at the MII end. Follow these steps:

1. Configure the message listener in NetWeaver. The listener
holds the configuration of the ECC ends, such as unique
program ID, client, host, etc. SAP MII has 10 dedicated IDoc
listeners. To configure it, go to http://<host>: <port>/nwa.

2. Navigate to Configuration Management » Infrastructure »
Application Resources, as shown in Figure 6-66.

Welcome Das, Saptaparna (Ext) -
Active Profile: Complete List = %

Config nl t  Problem S0OA Mansgen
] A nt Serv
1" U
T L_J‘ Configure and manage the Adobe services | hals, trusted anchors. i jon lists. icense inf,
L5 | caches. job profiles)
The Application R phug-in provi fi £ to creste. manage and delete external rescurces such as JOBC drivers,
JOBC data sources, jon f s and others. The administrator can view all resources or choose a

specific resource type and l(hc! & resource from the resources list. He can view its details and the detais of all antecedent and
dependent resources.
* Destnations
£.) = . . :
& (é Applications or services can establish connections to other services. When using such connections, you need to specify the remote
% service's address and the user authentication information to use for the Many i use the Destination service
for this purpose.

-_’ \_J Internationaks ation
J _J Languages and Time Zones references

3 O Jco RFC Provider

:) _] The JCo RFC Provider Service :Kocnul J\aAPwo Java requests, and dispatches the calls to Java spplications. So, seen from an
ABAP system, it p an RFC Te = . the service is based on the JCo (SAF Java Connector). In order to receive
calls from ABAF, JCo Servers are started lnd registered at the gatew ays of the ABAP systems. The configuration of these JCo
servers is done here.

Figure 6-66. Configuration management

3. Click on the Application Resources link to get the screen
shown in Figure 6-67.
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L]
L]
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B owooms fp————) 3o IE gyt st
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[ i —Y
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A0 New Propery

e Tvoe Vi Demd ran
L)

Figure 6-67. Application Resources screen

4. Intheresource name, put the listener’s name, such as
XMIIIDOCO1 and press Enter. Select the Resource Adapter for
the configuration from the list.

5. The bottom section of the screen will show the details of the
listener. Click on the Properties tab to configure it. You need
to fill in the ProgramID, User, Password, Language, SAPClient,
ServerName, and portNo fields.

6. Navigate to the SAP MII menu page. Go to Message Service »
Message Listener. Select the desired listener and click on the
Update button, as shown in Figure 6-68.
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T Srslen Mamagumert — SAP MII: Message Listeners

(@ 0mD0C01 data has been saved
(&) 0m00CD1 has been refreshed

» Content Development |

0%, s
Save || Concel |

~ Message Services F Name B Doscrighon
Message Listencrs s 3
Messaos Frocessing Fules r— MOOC01 DOC Listsner
Messoon Montor XNEDOCO2 DOC Listener
AEDOCO3 DOC Listener
b System Resources JMO0C04 DO Ustener
} Support HMEDOCTS IDOC Listener
XMEDOCDE IDOC Listener
00T DOC Listener
pil seei] DOC Lastener
KWEDOCHS DOC Lstener
Xm0CC10 DOC Listener
Details for XMIBDOCO1
| Status
Hame: FmDOCTY

Figure 6-68. Message listeners

Using these steps, IDoc messages can be received and further stored in the internal
table of SAP MIIL. Now you need to know how to process the IDoc message. To do so,

another configuration is required, called processing rules (see Figure 6-69).

SAP MII: Message Processing Rules
Processing Rules
| Listener 48 ~ Type | =] | [Groste J ool | [ Copy J[Em] [ Seve [ Concei]
B Nome Message Listensr Message MNome Message Type Frocessing Type
¥
t Wikintras_LIS3Y MMNESSAGELSTENER LS33_MATMAS ‘Web Service Category
|| weSuomes,_DED2 HMNESSAGE STENER DEDZ_SUBMAS Web Serves Category
L Wiorkc enter_LIS33 MMNESSAGELISTENER US33_WRKCTR Web Service Category
WSSubmas_US33 MMMESSAGELSTENER USI3_SUBMAS Web Service Category
L WiRecipe_USX) MMNESSAGELSTENER US3)_RECFE Web Service Categary
WSPrmas_US33 MMNESSAGELSTENER US33_AFMAS ‘Wet Service Category
WiProcesaOrder_USI3 MMNESSAGELSTENER USI3_PROORD Web Sarvice Category
WiMessage_US33 AMINESSAGELSTENER US33_SAP TO_MES Web Sarvice Category
L] WiShintmas_DEO MMNESSAGELSTENER DED2_MATMAS Web Service Category
L WSProc essOrder_DEDD XMMESSAGELSTENER DEDZ_PROORD Web Service Category
Details for WSMatmas_US33
Settings Processing
Home: Whikotmes_LIS13 Category: SARCMES [Add | [Deiete |
Description: Material Master DOG for Moers Paing. Category. Messages

Message Listener: | *MIMESSAGE STENER
Message Type: | Wed Service

Message Mome:  USII_MATMAS
Frocessing Type: | category

Figure 6-69. Message processing rules
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In SAP MI], two types of processing rules can be defined:

e Category based processing rule: Defines a unique category
for a message type. The benefit of using this rule is that each
message from ECC being pushed to MII is tagged with a unique
identification ID, which helps to recall the message from MII
logic anytime. There is no need to store the message separately
in another database. Only the message ID needs to be stored
and can be used to recall the message. Another benefit of using
this rule is that the status of each message can be identified
and monitored uniquely, as processing of this rule is not
automatic and the developer can define the logic based on the
status categorized to determine when to pick the message, the
frequency of picking it, and the priority of message types. The
status of the message needs to be updated as follows:

RECEIVED=1
PROCESSED=2
FAILED=3
NORULEDEFINED=4
RUNNING=5
CATEGORIZED=6

where the numbers are used in the MII logic to represent the
respective status.

Generally, to handle a category based processing rule, one
scheduler must be scheduled with a MII transaction that can
periodically check for any new message in the queue based on
the written logic in the BLS.

e  Transaction based processing rule: This processing rule is
directly linked to a BLS. Whenever a new message comes to a
specific listener with a specific message type, the BLS is triggered
automatically and the message is processed instantly. No message
ID concept exists for this rule.

To handle the category-based message processing, these action blocks need to be
invoked in BLS:

e Query Messages action block: Finds a list of buffered messages by a
set of selection criteria.

e Read Message action block: Reads the content of the messages
received and buffered by Message Services.

e Update Message action block: Updates the status and status text
for a buffered message, maybe after ad hoc processing by BLS
transaction.
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e  Delete Message action block: Deletes a buffered message from the
SAP MII database. Like the Read Message and Update Message
action blocks, this action block also has no object configuration
and only the Messageld needs to be specified in its link
configuration.

e Post Message action block: Posts the message directly in the same
MII server instance.

Integrating SAP ECC and MII Using RFCs (BAPI)

SAP MII BLS offers some powerful action blocks to connect to the SAP ECC to retrieve or
write data that comes from the shopfloor. This integration with ECC is provided by SAP
JCo or JRA actions to execute the BAPI to connect to SAP systems. See Figure 6-70.

) SAP JCo Interface

28 SAP JCo Start Session
IF) SAP JCo End Session
ZF SAP JCo Function

I SAP JCo Commit

28 SAP JCo Rollback

& SAP JCo Interface

& SAP JCo Execute Queue
SAP JRA Interface

2 SAP JRA Commit

& SAP JRA Rollback

& SAP JRA End Session
2 SAP JRA Function

&) SAP JRA Start Session

6‘

Figure 6-70. SAP JCo and JRA Interface action blocks

To configure a SAP server alias, an alias editor needs to be opened using the SAP MII
Data Services » Connections menu option, as shown in Figure 6-71.
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SAP MII: Connections

System Connections
Connection Type |JCO ||| Creste || Deiete | | Ean |

& Connection Name :;’ Connection Type
038_011 BT %0
D70_011_MS | ico 30
o758 FTP 0
075011 MAL Jc0
O75_011_Axis [JMS 00
D75 011_mas O 0
Global_A KO
P78 x*0
PN 0
Frod_Bi 0

Details for D36_011
Seftings = Usage

Mame 038_011

Descrption DS dev Japsn

Server. esupdevi Jnet
Chent: 011

System o1

Fool Sze: 10

580

Langusage: &n

Figure 6-71. MII Connections screen

Click on the Create button to create a new alias. You can select JCo from the drop-
down. You must specify a unique name, an optional description, and the server hostname
or IP address. You must also specify connector-specific properties for the server for which
the configuration is created. An existing configuration can be copied using the Copy
button and deleted using the Delete button.

Next, you create credential access to the SAP connection being created, as shown in
Figure 6-72.
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SAP MII: Credential Stores

Credential Stores
[ Creste | Doete | | £d
E Neme
¥
Something
DGe_01t
070_011,
o8
D75_011,
0R7_010_P
Gilobal_P
JC0-1

Details for D36_011
Sattings Security Usege

Hame D38_011 Crested By:

User Nama TST_SFS_07 Creation Date Jul 18, 2013 9:38:10 AM CET
Password ssssas Modified By

Confem Password ssssss Last Modified Date

Private

Figure 6-72. Credential Stores

Both the JRA and JCo action blocks in SAP MII can connect to SAP ECC through
BAPI, but as the SAP JCo action block is more commonly used, we only explain that one
in this chapter.

SAP JCo Interface Action Block

The action block that’s most commonly used to call the BAPI is the JCo Interface action
block without any session handling. The SAP JCo Interface action is used to create a
connection to the SAP Java Connector (JCo) interface from the ERP server and create a
Remote Function Call (RFC) request to execute the BAPI. See Figure 6-73.
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Figure 6-73. JCo Interface action block

The following options must be filled in:

e Connection Alias: From this drop-down, you can choose the SAP
connection that was created in Step 1. The SAP server, client, and
system number will then be auto populated.

e  Credential Alias: You can choose the specific credential being set
up against the connection.

e  RFC Name: This can be searched using search pattern options
and then you can select the desired BAPI from the list.

L

jWeb Service Detalls

RFC Name

Search Pattern BAPI_PROC* | [ GetList |

|BAPI_PROCCOMP_READMULTIPLE
|BAPI_PROCDIA_READMULTIPLE
|BAPI_PROCDIA_USED_IN_PROCVAR

Figure 6-74. Configuring BAPI in the JCo action block
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These options must be configured to execute the BAPI and further process in BLS.
BAPI can also be called by using the SAP JCo Function action block, but it works with
session handling logic (i.e., the SAP Start Session and SAP End Session action blocks).

Integrating SAP MII with an SMTP Server

Simple Mail Transfer Protocol (SMTP) is basically an Internet standard for electronic
mail transmission. The following section provides details on how SMTP can be used
with SAP MII.

SMTP server can be configured from the SAP MII menu by choosing Connections, as
shown in Figure 6-75.

SAP MII: Connections

Connection Type: MAL -
T Connection Name Connection Type
MailServer MAL

Details for MailServer

Settings Usage
Name - :  MakServer
Description MaiServer
Server
Port: 25
Connecton Timeout 80
Read Timeout 60
Protocot SUTP

Figure 6-75. SMTP server connection configuration

Credentials can be maintained from the credential store similarly as explained
for the JCo connection type. This is to facilitate sending e-mail to recipients as per
requirements in case any notification must be sent. To fulfill this requirement, SAP MII
includes action blocks under the E-mail category, as shown in Figure 6-76.
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D E-Mail
7 Send Mail
“F Read Mail

Figure 6-76. E-Mail action blocks

This sends an e-mail to recipients mentioned through the SMTP server. The
configuration required to carry out this action has to be preconfigured in the connection
section and the same can be selected while configuring the e-mail action block in the
SAP MII transaction. To configure this action block, a couple of configurations in the SAP
MII admin are mandatory. One is the connection details and the other is the credentials
to log in to the mail server. Details of the SMTP mail server must also be accessed for this
functionality to work properly. There are two actions—one is for sending e-mail and the
other is for reading E-mail from the SAP MII Transaction.

The different properties of the Send Mail action block are shown in Figure 6-77.
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¥ Amrorzaton Regueed
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Figure 6-77. The Send Mail action block
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Similarly, Read Mail also has different properties that need to be set up before using
the action block to read the mails. The configurations are similar to Send Mail and are
shown in Figure 6-78.

&4
o

Read_Mad_0

o 1

'K Configuration for Read Mail ' x|

| Mall Server Details

Connection Alias
Protocol

Mail Server

Pont

Connection Timeout
Read Timeout
Credential Alias
Aftachment Folder

[ Leave Messages on Server

MailServerT)
mall xom

25
60

375_010 0

]

Cancel Help ]

Figure 6-78. Read Mail action block

Integrating SAP MII with Web Protocols

SAP MII can be integrated with other legacy systems using standard web protocols like
Web Services and HTTP POST. SAP MII has built-in action blocks dedicated to call web
services and can also post messages to the server instance.

Web Service Action Block

This executes a web service using its WSDL URL by sending and receiving SOAP
messages. The Web Service action block needs to be configured with information like
WSDL, authentication, and connection details. See Figure 6-79.
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URL M:50600/XMIIWSDLGen/Default/BLS_TestWebSenvice?wsdl
* Authentication Information (Optional) 7777

I |

Credential Alias | ()
Use Header Based Authentication [
Encoding \UTF-8 [
1 Connection Details 7
“Response Timeou! in Seconds
[¥] Execute the Web Service Action
[ Use Destination Service

' Single Sign-On Configuration 77

L il

Certificate Name [

[Data Buffeing Configuration 7
Retention Time in Days 7
Max. Retry Count s ]

Retry Interval
Processing Type ‘Synchronous Processing 3]

Figure 6-79. Web Service configuration wizard

Follow these steps to configure a web service action block:

1. Once the WSDL is entered in the URL field of the
configuration wizard, click the Next button.

2. Based on the requirement, the authentication and connection
details will be set.

3. Inthe nextview, the required port needs to be selected from
the available ports. See Figure 6-80.
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[ Web Service Wizard "

[ Selecta Port

Ports

Back |i Nex | cancel

Figure 6-80. Port selection in Web Service

4.  After selecting the port in the next view, Operation needs to be

selected, as shown in Figure 6-81.

ﬁ Web Service Wizard 5
I Select an Operation I
Operations

[ e
resolveResource
findSetupState
findResourcekeyDataByRef
findResourceConfigurationByRefl
updateSetupState
findResourceBykeyFields
findResourcesByNameMask
findResourcesByErpEquipmentNumber
updateResource

readResource

deleteResource
changeResourceStatus
changeResourceStatusByWorkCenter
findResourceStatusByRel
findResourceStatusesByWorkCenterRef
findResourcesByWorkCenter

[ Back |[ nex |i cancel | Finish |[ Hew |

Figure 6-81. Operation selection in Web Service
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5. Click the Finish button. The web service configuration is now
done. The web service request and response structure will
appear in the Link Editor, as shown in Figure 6-82.

~ " createResource
T < createResource
@ xmins
w Ste
& RegquestContex
" 4 Regquest
b < resource
b g ref
b < description
b @ statusRel

= " cresteResourceResponse
\ 'v‘ createResourceResponse

@ xmins

< & Response

» 4 resource

» g ref

) o site

» < description

» @ statusRel

» «p erpPlantMaintenanceOrder

Figure 6-82. Web Service request and response structure

HTTP Post Action Block

HTTP Stands for Hyper Text Transfer Protocol, which is used as an application protocol

between collaborative, distributed information systems.

Launch the Workbench from the SAP MII portal. In the bottom-left corner, on
the Action tab, there is a action menu item called Web. All the HTTP action blocks are

available under it, as shown in Figure 6-83.

) web
2, Text Loader
4, Text Saver
& Image Loader
#a Image Saver
@ HTTP Post
£ scrape HTML Page
_J HTML Loader
ad HTML Saver
[%] XML Loader
fﬂ AML Saver

Figure 6-83. Web action blocks
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The HTTP Post action block can perform the following functionalities (see Figure 6-84):

Tequerce

Read information from an RSS feed

Post a document to a specific URL and process it

Call a web service where valid WSDL definition is not available

-
3 config

for Ad d HTTP Post

g

HTTP_Post 0

Retention Time in Days

Max. Retry Count

|| Retry Interval

Processing Type

[C] Retry Immediatety

[HTTP Post Delauls/

URL
Document to Post

Encoding UTF-8

F

5

30,000

Synchronous Processing ]

Content Type applic
Response Timeout in Seconds 60

[ Use Destination Service

[ Posting to PI

Auto Encode URL Parameters

[ Basic Authentication

| Credential Alias
[ Single Sign-On Conﬁguraﬁony
[ Keystore Name |

Cerificate Name

oded

E. Cancel i Help

Figure 6-84. HTTP Post action block

Available properties are as follows:

Post Data: Document to be posted

URL: URL where the document need to be send.

UserName: Credential to access the URL

User Password: Credential to access the URL

ReturnAsString: Stores return result as a string

Content Type: Depends on the document and the type accepted
by the URL

ReturnAsXML: Stores the XML if resultant XML is expected

UseDestinationService: Forced to use the specified destination service
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Integrating SAP MII with File Systems

The File I/0O folder contains all the action blocks that deal with file input and output
(see Figure 6-85). Using these set of action blocks, you can write and delete files and create
directories in the Workbench. There are action blocks for reading files from external
sources using the File Transfer Protocol. Flat file and advanced flat file parsers are actions
that parse flat files, where CSV input can be parsed into XML with different structures.

“J File 10
"/ Write File
"o GetFile List
= | Delete File
. Create Directory
=| Flat File Parser
£ FTP Input
€. FTP Output
‘. FTP GetFile List
';. . FTP Delete File
. FTP Create Directory
'_'[1 Create Zip Archive
= Advanced Flat File Parser
(% ADS Printing

Figure 6-85. File I/0 action blocks

Get File List Action Block

This action block retrieves a list of files under a specified folder. The Folder path can
be from the network shared drive, from a local drive folder (where the MII server is
installed), or from the web tab of MII Workbench needs to be specified. If a particular
file type needs to be fetched, then the mask feature is there to provide the specific file
extension. SAP MII takes the following file types: .csv, .txt, and .xml (or any kind of flat
file). See Figure 6-86.
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.
ﬁ Get File List Configuration

X

Folder

Mask

Date and Time Format

W .cum\Data\Sample'\Tesl\ExewﬁonData ]

*.Csv ‘

]

I[_gam:el ”_];[elp ]

wyyy-MM-dd THH.mm:ss

gK

Figure 6-86. Get File List Action Block

Write File Action Block

Among all the actions in this set, this is the most common action block and is used
quite frequently. This action can be used to write a file that either creates a new file and
writes in it or appends in an existing file. The link editor and configuration screen have
the following properties. The path to be provided is the link of the text file, as shown in
Figure 6-87.

x|
IR 8 Globals | £~ I write_File_0
{1/ @ Transaction I €T Mode
8 Local i ¢ Path
B inline [=]] L Text (2]
L[ = W UseBOM [~]
X XPath I ression |
File Path \WEBDefaultTest b ' ‘
erente 3 &) |
_ OuseBom
& ypepd After XML O Replace XML O Remoye XML
| ok | [ Cancel | | Help I
&
per
Operators 3| [Colod [ Propeny value | [ Dynamic Link | | Evaluate |
Functions 2 L’J&

Figure 6-87. Write File action block
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The web folder path is provided as WEB: //<ProjectName>/<FileName>. The mode
has to be either CREATE or APPEND as per the file. The available text is the text to be
written in the file and path has the file path.

When the write file action block is executed, the file is generally created under
the Web tab of the Workbench in the specified path defined in the configuration. MES
works only with file systems, in which case the write file action block is used to write
the file in the MES destination folder. The Use BOM checkbox allows you to write a byte
order mark for UTF-8 in front of the file and is applicable only when the file is created.
BOM is required for certain programs like Microsoft Excel to recognize a UTE-8 CSV file
containing Unicode characters.

The Write File action block is also used to trace the business logic value when the
value is required to be traced at runtime directly. In this case, the developer can place
the write action block in the respective BLS with the variable defined in configure links to
trace the value as desired for debugging. Thus during execution from the frontend, when
the control comes to the BLS where the write action block was placed, it executes the
block. The developer then can check the exact value being passed from the frontend to
the BLS. It helps to analyze the logic if you find any bugs in the code.

e Delete File action block: It takes the fully qualified path to delete
the specified file.

e  Flat File Parser action block: It takes as input a Comma Separated
Values (CSV) file and converts it to the SAP MII XML format of /
rowsets/rowset/row. To use this action block, you have to load a
text file loader before calling the flat file parser. The string content
of the text loader also needs to be mapped to the input of flat file
parser. See Figure 6-88.

Tequeee ¥ Dl nk Editor x|
Y P como LLLN -
b 18 Giobals (] [ EH Flat_File_Parser_0
FeadDnaFie I I8 Transaction = R inpu
b @ Local
B iniine
S | I W Persistent
L b I WasLoadOK
+ = B ReadDataFile
Q v
’ ® € Sourceld
Wi Load 0K
B Timzout Tl
.............................. P [+
y Object Property XPath Exprassion
Teguerin AT Flat_File_Parser_0 Input ReadDataFile. StingContent
¥ =
Link Interaction
Fimt_Fie_Parser D Ie = - r r
#ad | [Upaate | [Detets | [ Move Up | [ Mave Down | [ Evaluate |
.......... = |
|Uink Type

® Agsign Value

TargetXPath |Flay_File_Parser_0.Input
ReadDataFile StringContent

Expression

Figure 6-88. Flat File Parser action block
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e Advanced Flat File Parser action block: This is the advanced
version of the flat file parser action block. Developers can define
additional features while parsing a flat file. You can provide the
document configuration to define column properties. The Has
Columns checkbox is by default disabled if the columns are
not defined. If those are not defined, you can check it. Once it’s
checked, it means that while generating the output XML, the
action block will use the first row or the input data to generate
the columns. Otherwise, it will generate columns by string as the
datatype. If auto expand is selected, then additional columns
defined will be added; otherwise, they will be truncated while
generating output. The end of line character lets you specify a
character that will act as an end of line character; by default, a
line feed or carriage return is treated as the end of line character.
Comma is the default delimiter, but you can provide a particular
delimiter that will split the different data values within a flat file
row and put them in the XML document.

IS ction Bropert ¥
- D Document Configuation x|
l P Oofeind Columans
L 3 e Parsar x
Move Ug
Column Defrition _J
Coumns Dating Columng |
Has Courmns O] s
amBpand O Wovo Down
Column Propares
Oporason Detads
Hame
End 0f Ling Characken(s)
Description
Delniner
Wirirum Range 10
_ | mputTet = Maximem Range [1
Crata Type Wreger b+
gancel || b | |
Ok || Cancel

Figure 6-89. Advanced Flat File Parser Action block

e  FTP action blocks: FTP transfers file between devices on a
network. To use FTP, SAP MII has some built-in action blocks
dedicated to FTP integration. The FTP connection must first be
created before you use the FTP action blocks in BLS.

Creating a FTP Connection

File Transfer Protocol (FTP) is a standard network protocol that’s used to transfer files
from a server to a client using the client-server architecture. Although it is not used

much anymore due to poor security, it is still sometimes used for internal file transfers
within the same server on a closed, secured network. Follow these steps to create the FTP
connection in SAP MII:

1. Inthe SAP MII portal, navigate to Data Services »
Connections, as shown in Figure 6-90.
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» System Management

) Security Services

Data Servers
Connection Status
Connections
Simulator Services
Shared Memory
Time Periods

Time Period Schedules
Data Buffer

» Alerts and KPI

Figure 6-90. Data Services Connections selection

2. On the Connections page, Click on Create, as shown in
Figure 6-91.

[ ¢ Type:(any v | Creste )| oetete ] | (£de] Save | Cance: @

Figure 6-91. Create SAP MII Connections

A popup to create the connection appears.
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3. Provide a name for the connection. Select FTP for the
connection type and click on OK. See Figure 6-92.

Connections - Create

Name: * |FTPConnection

Connection Type:

=y

Figure 6-92. Creating an FTP connection

4. Now provide the server IP and port of the destination system
and save, as shown in Figure 6-93.

SAP MII: Connections

System Connections

Connection Type [FTP || Creste || Detete | | Egt | Save | Cancer|

B Connection Name Connection Type
~ FTPConnection P

Figure 6-93. FTP Connections configuration
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The FTP connection is created now.

5. Use the Connection alias in the configuration link of the FTP
action blocks in SAP MII to connect to the FTP server.

FTP Input: This action block is used to fetch and view the content of a file available
at a specified remote location. Provide the connection and credential alias as configured
and the remote file and folder, as shown in Figure 6-94.

B Action Properties 8 1
Name 3 FTP Configuration S
FTP_input_0
Connection Alias a
Description FTP Semver
Bort 21
Mode BinaryZl
Connection Timeout 80
E S 4| Credential Alias ]
Configure 0|
" Remote Eolder
Configurs il Remote File
| LocaiFis

[ ok ]| concet |[ mew

Figure 6-94. FTP Input action block

FTP Output: This action block is used to create file to a specified remote folder
path. It also allows you to append content of a file available at a specific location. See
Figure 6-95.
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rﬁ Action Properties

Mame
[FTP_ouf

Descripti

& FTP Configuration

l Connection Alias

| FTP Server

| Port
Mode

Connection Timeout

==
=

Credential Alias

Remote Folder

Remote File

Local File

|

21
BinaryZ)]
50

%)

o< ][ concer |[ new

Figure 6-95. FTP Output action block

FTP Get File List: This action block fetches the list of all files available in a specified
remote location. The list can be filtered depending on mask (file format) and date time

format. See Figure 6-96.
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{Requence T ]
&
e i
!
i . ir
{ FTP_Get_File_List 0 E E" jon Properties | &8
Name
FTP_Get_File_List 0] [ Configuration for FTP File Listing i
Description Connection Alias )
FTP Server [
Port 21
Connection Timeout |60
| Credential Alias L q
| :
older
E l
\ Mask [

”_Qancel || Help ]J

Figure 6-96. FTP Get File List action block

FTP Delete File: This action block deletes all the available files from a specified
remote folder path. See Figure 6-97.

[ {3 Action Properties W=
— @ Configuration for FTP Delete File l
Name
E-FTP_D‘Bl eie_FiIe_., Connection Alias L 3
FTP Server
escription
Ressn Bort [21

Connection Timeout :50
Credential Alias [ 3]

|| Remote Folder

Remote File

[ox ][ concer || new |

\

Figure 6-97. FTP Delete File action block
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FTP Create Directory: This action block creates a new folder at a specified remote
location. See Figure 6-98.

b FTP_Create_Directory_{ :
L) EAﬂioanperties = 1
@ - ~
Na D FTP Configuration =
FT| | Connection Alias a
FTP S
el | Server
Bort 21
Connection Timeout 60

Credential Alias =]

Remote Parent Folder

New Directory

| [ ok ][ cancet |[ mew |

= = —— = r

!

Figure 6-98. FTP Create directory action block

Integrating SAP MII with Other Manufacturing
Products

SAP has few other manufacturing products to help process executions. Two major
manufacturing products of SAP are SAP ME and SAP OEE. SAP ME is mainly for discrete
industries and intended users of SAP OEE product are process industries. Both products
consist of two segments of the product—process handling with multiple functional
screens and integration.

Process handling with multiple screens is developed by SAP on top of SAP MII and
that is standard as those are products of SAP. For the integration, both products have
their own components—MEINT and OEEINT. As the architecture of both products are
the same, so the processing steps are the same for both products. MEINT and OEEINT
are dedicated to connect to SAP ECC. To install MEINT and OEEINT, you need to execute
one CTC wizard file specific to MEINT or OEEINT on NetWeaver. When you execute this
file, all the standard configurations for MEINT and OEEINT are configured automatically
(including the Scheduler, Message Service, Listener, etc.). The only customizable parts of
MEINT and OEEINT are the workflow, supported plants, and global configuration.
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SAP OEEINT and MEINT using SAP MII provides the following features:

e Itprovides a standard interface to integrate with SAP ERP and SAP
ME/OEE for all message types.

e Ithas message enhancement and transformation capability
using XSLT to change the ERP message structure into a MES level
structure.

e It provides flexibility and extensibility through the interface by
allowing users to define their own specific customized logic
configured in the workflows for different message types.

e Extensibility of the interface can also be provided using ME-SDK
Java based customization or by using MII BLS.

e  Bi-directional data processing is possible and plant specific or
message type specific data handling is also possible.

e  Robust message monitoring functionalities is available with
proper execution results for each step of the workflow.

What Is Workflow?

Workflow is the predefined dependent execution of steps where users can either use
the standard available components for that step or can customize steps based on their
requirements. Workflow involves multiple steps that make the integration steps more
flexible so that one message can be manipulated and validated multiple times during
processing and the final manipulated message can be passed to the shopfloor through
MES, which can be executed directly. Workflow works bi-directionally, so workflow
customization is possible for message flow from ECC to ME/OEE and vice versa.
There are three types of workflows available:

e  Standard workflow: This helps transform the inbound message
and can transfer it to destination system. This is the only workflow
that can send the data to other systems. This workflow can work
bi-directionally from ECC to ME/OEE or vice versa.

e Split workflow: This is based on certain conditions on which
it can split the inbound messages into multiple messages with
different message types. This workflow is dependent on standard
workflow, i.e., split workflow provides the data on the standard
workflow, which finally pushes the data into the destination
system. Generally split workflow is used for ECC to ME/OEE single
directional flow. For example, if MATMAS 02 comes from ECC and
there is multiple plant scenario for SAP ME/OEE, split workflow
will split the MATMASO2 into multiple messages based on plant
IDs to send the messages to ME/OEE using the plant-specific
web services.

182



CHAPTER 6 ' INTEGRATION WITH SAP Mil

e  Co-relational workflow: This has the opposite functionality of split
workflow. This workflow merges different message types into one
message and passes them to the standard workflow.

Configuring Workflow

The major customizations are handled through workflow in MEINT and OEEINT. There
are seven steps involved in workflow configuration. The following are the steps needed to
configure the workflow:

1. Pre-XSLT transaction
Request XSLT
Post-XSLT transaction
Service transaction
Response XSLT

Pass handler

N o e &~ DN

Fail handler

Apart from this, for each segment there are three sections as per their execution
priority:

e  Customer: This is defined as part of customization as required by
the client organization’s IT team.

e Partner: This is defined by the SAP partners providing the solution
to the customer client.

e  Standard: This is defined by SAP to provide a standardized
solution.

At the time of customization, it is always best for the partner to check first if any
standard transactions or XSLT are defined in the standard section. If there are, the partner
should copy the standard content and then the customization should be done on that.
Similarly, the customer should first see if the partner solution is available. If it is, it will
customize on the partner solution; otherwise, it will go for the standard solution if it's
available.

In both integration components, SAP provides a standard workflow for most of
the messages available in ECC, but sometimes it’s necessary to do co-customizations
on the standard messages. For example, BOMMATO03 is a standard IDoc in ECC, so
ECC directly sends BOMMATO03 to be transferred to ME/OEE. In MEINT and OEEINT,
standard workflow for BOMMATO03 is available. But sometimes due to customer
requirements, you must customize BOMMATO03 and then renamed to Z_ BOMMAT03.
To handle these customizations, you also must customize the standard workflow in
MEINT/OEEINT.

183



CHAPTER 6 ' INTEGRATION WITH SAP Mil

It is up to the developer to decide into which step of the workflow the changes
need to be incorporated in order to handle the customized IDoc based on the
required changes. It is possible to handle this in two ways—by enhancing the standard
BOMMAT03 workflow or by copying the standard workflow and creating a new workflow
with the changes.

If workflow customizations are completed using MII transactions, then the following
transaction properties for the BLS are always fixed:

e  Variable Name: InputXML, Datatype: XML, Variable Type: Input

e  Variable Name: OutputXML, Datatype: XML, Variable Type:
Output

e  Variable Name: Error, Datatype: String, Variable Type: Output

At the time of workflow execution, the output of the first step acts as the output of the
second step and so on until the execution is complete. For example, the IDoc message
will be the input for Pre-XSLT Transaction step and the output of Pre-XSLT transaction
will be the input for Request XSLT and so on. Figure 6-99 shows the workflow steps: how
they execute and how customization is possible.
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Message Type |BOMMATO3

Workflow Standard Workflow ]
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Service Transaction
Service Transaction Parameters

Partner Service Transaction:

Response XSLT Address
Partner Response XSLT Address:
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Pass Handler Transaction:

Pass Handler Transaction Parameters
Partner Pass Handler Transaction:

Partner Pass T tion P

Fai Handier Transaction

Fai Handier Transaction Parameters.

Partner Fai Handler Transaction:

Partner F Transaction F

e Fai Handler Transaction P

Save Request XML:
Save Response XML:

Figure 6-99. The Workflow Configuration screen

e Pre-XSLT Transaction: Supports SAP MII Transactions and
Java classes (from ME 6.0 and OEE 1.0). If validation and
customization are required in the received IDoc message, this

step is ideal for this scenario.
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e Request XSLT: Supports XSLT only. In this step, IDoc message
structure is transformed into the shopfloor level message
structure. If required, customization is also possible in this step by
making changes to the XSLT file.

e Post-XSLT Transaction: Supports MII Transactions and Java
classes (from ME 6.0 and OEE 1.0). After the transformation of the
XML into the shopfloor message structure, if more validations or
customization are required, this is where to do them.

e Service Transaction: It supports MII Transactions and Java
classes(from ME 6.0 and OEE 1.0).In this step standard web
services are by default configured to push the messages into the
destination systems through web services.

e Response XSLT: Supports XSLT only. In this step the response of
the web service execution is transformed to readable XML format
from the web service output.

e Pass Handler and Fail Handler: Supports MII Transactions and
Java classes (from ME 6.0 and OEE 1.0). Based on the response
XSLT step, if the service transaction execution is successful,
the pass handler will be called where some activities, such as
notification or acknowledgement trigger etc. are possible. If
the execution fails, the fail handler will be called to take further
action, such as logging the exact error message.

Summary

In this chapter, you learned about the different integrations possible through SAP MII and
their respective configuration steps. You also learned about the basics of SAP MII query
templates, transactions, and action blocks that, as a new developer, you need to know
in SAP MII. The concept of SAP MII integrations with other SAP manufacturing product
integration modules, i.e., MEINT and OEEINT, was also discussed.

In the next chapter, you will learn about newly added features in SAP MII.
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