Chapter

Process Management

Introduction

The task of process management is to coordinate between the R/3 System
and all the systems involved in process control and quality assurance when a
process order is carried out. The following activities are involved here (see
Fig. 8-1):

O Information relevant to control, which is stored in the process order in
the form of process instructions, is found in process management in the
control recipes. Control recipes are sent to to process control or to the
LIMS systems involved.

O Inturn, process management receives process messages from process
control and LIMS systems, with which actual process data is reported.
Process messages are passed on to predefined destinations.

The information to be exchanged via process management as well as the
destinations involved can be set in Customizing. Via this flexibility, process
management can fulfill the requirements of all types of control scenarios,
ranging from manually operated to partially or fully automated plants.
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Fig. 8-1: The role of process management within PP-PI
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Process Instructions

Control Recipe Destination
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Functions of Process Management

Process instructions are defined in the process order, where they are
assigned to the phases. They contain precisely the information needed by
process control to execute a phase. Their contents are specified via the
assignment of characteristics (for example, material number or quantity) and
characteristic values.

Process instructions are user-defined. This means that they can be adapted to
the specific requirements of a process as well as to the systems involved in
the execution. It is possible to have process instructions in which control
parameters are transferred to automatic control systems, as well as process
instructions to be displayed in natural language for process operators (line
operators).

Process instruction categories set in Customizing facilitate the maintenance
of process instructions in the order. They are copied when you create new
process instructions, and then completed with line and process-specific
information.

Depending on the type of information to be tranferred, you can use various
types of process instructions:

O A process parameter is used to transfer information to the process con-
trol module. In the case of manually operated lines, the process parame-
ter contains a text for the line operator.

U A process data request specifies that process control is to send a process
message with actual process data to PP-PI.

O A process message subscription specifies the unplanned events, such as
alarms, exceeding of limits, etc. to be reported.

O A process data calculation formula specifies that a value must be calcu-
lated in the PI sheet. This value is then to be sent to specific destinations
using a process message.

O Aninspection results request specifies that inspection results are to be
recorded for one or more operations during the production process.

a A dynamic function call enables the line operator to call a user-defined
function module from within the Pl sheet. Depending on the function
module, this option can be used to start a dialog or retrieve data from
internal or external applications.

The control system or operator to receive the process instructions, and the
type of data transfer involved (for example, transfer initiated by R/3 or by
process control) is information stored for in the process order using the
control recipe destination.



Process Management

Control recipe destinations are user-defined in Customizing. Their assign-
ment to a process order takes place on the phase level. This assignment is
independent of the bundling of phases in operations carried out from the
planning view, i.e. when the master recipe is defined. This means that the
control recipe destination can be assigned according to the technical aspects
controlling the process.

Process management
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Fig. 8-2: Allocation of control recipe destinations to phases

Control recipe destination:
Bl Process control system
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In the example above, a substance is pumped from Operation 1 to Operation
2 without intermediate storage. The phases "Discharging" (Operation 1) and
"Charging" (Operation 2) are therefore closely linked. This means that they
have to be assigned to the same control recipe destination. Their process
instructions are sent to the same control system for execution.

Control recipes are generated from the process instructions of the process
order. The prerequisite for this is that the process order or at least its phases,
whose process instructions are used to generate the control recipe, have been
released for production.

Process management generates and sends a control recipe for each control
recipe destination specified in the process order.

If the destination is an external system (for example, a process control sys-
tem or an external process instruction sheet), the transfer of the control
recipe takes place via RFC (Remote Function Call) in the form of Program-to-
Program Communication. Depending on the control system involved, it can
be initiated by PP-PI or by process control.

For partially automated or manual process control systems, process man-
agement offers the possibility of editing control recipes for the line operator
in the form of a process instruction sheet. This means that the control recipe
data is transferred internally to the process instruction sheet.

Control Recipes
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Process Instruction Sheet
(PI Sheet)

The process instruction sheet represents an electronic form in which the
process instructions of a control recipe are edited for display and mainte-
nance at the screen. Depending on the process instructions involved, the
following functions are available:

U Display of control instructions in natural language.

U By providing input fields, the system enables the line operator to enter
requested actual process data. The entries of the line operator are checked
immediately for validity and if a value has been exceeded, the system
will display a message to this effect. The entries are reported using
process messages, which are sent to predefined destinations.

O Using predefined formulas from the control recipe, quantity calculations
are carried out. The results are sent to predefined recipients via process
messages.

O The line operator can branch directly from the PI sheet into the R/3 QM
modaule, in order to enter the results of in-process control/inspection runs.

O The line operator can call up a user-defined function module directly
from the Pl sheet. In this way, it is possible to initiate a dialog with a
function module, or call data from internal or external applications.

=| Pl Sheet: Maintain [~ =]
Pl sheet Edit Goto Extras Settings Environment System Help !
2 =] glelals]
‘ Choose I | Report data I ‘ General I

+
PI Sheet 1
PI sheet : 100000000000000123 In process
Proc. order : 60000332 Material no. : HEK-P1 Toluol

Operating grp. : STEINMEYER
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Phase : 1010 / Instruction no.: 0010

Contrel instruction 8 NEXT TO LAST PROC. ORDER: 60000330
Record the analysis data for the QUANTITY IN 21/109: 500.00 L
recovery of INXS in process order x-2 WATER PERCENTAGE IN 21/109: 90.00%
where x corresponds to the current ABCD PERCENTAGE IN 21/109: 52.00%
process order (sample from 21/109).

Example: If the current process order

is 500, enter the data for process

order 498.

Note SIGNATURE: WilsonJE

Phase : 1020 / Instruction no.: 0010

Control instruction 7
Record the total quantity in vessel
21/109 (recovered INXS) and check
whether it corresponds to the quantity
measured when the sample was taken.

Note

QUANTITY IN 21/109: KG
CHARGE QUANTITY MEW INXS:
CHARGE QUANTITY RECOU'D INXS:

SIGNATURE:

KG

Fig. 8-3: Pl sheet
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The transfer of information from process control to PP-PI is carried out via
process messages. Process messages are normally requested via a process
instruction. They are then generated by an automated control system, a
LIMS system or by manual data entry in the Pl sheet. In the case of
unplanned events, such as malfunctions, it is also possible to manually
generate and send process messages, without their having been requested.

The contents of a process message are determined by the assignment of char-
acteristics and characteristic values (for example, measured values and units
of measure). Depending on the type of information transferred, various mes-
sage categories exist. Message categories used to transfer data to SAP com-
ponents are pre-defined by SAP. The user can however also define company-
specific message categories in Customizing (for example, for external func-
tions or for user-defined ABAP/4 tables).

All process messages are first sent to process management. Here they are
checked and sent to all the destinations specified for the corresponding
message category.
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Fig. 8-4: Transfer of data from process control

Some R/3 functions are predefined by SAP as message destinations:
Q R/3function module

O External function

O Users of SAPoffice mail system

U ABAP/4 tables in which the contents of a message can be stored

Process messages to R/3 function modules are processed immediately upon
receipt by the function module in question. The following are some exam-
ples of this:

Process Messages

Process Message
Destinations
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Data Transfer to
Message Destinations

Monitoring: Control Recipes
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and Process Messages

U The process control system sends information on the amount of ingredi-
ents which have been charged. The change in stock is posted to the
inventory control module of materials management (MM).

O The status of an operation is sent and displayed in the planning table.

O A process message contains data on product quality which is trans-
ferred to the batch record for long-term archiving.

In the case of process messages to external functions, the process manage-
ment component has a primarily coordinating function, sending information
between the persons and systems involved in the control of the process,
who/which would otherwise be acting independently of one another.

For the sake of example, let us assume that in a partially automated plant
line, a line operator reports via the Pl sheet that a vessel has been charged
manually. The message is transferred to the process control system and there
initiates the execution of a control recipe for further processing.

Process messages to mail destinations are sent via the SAPoffice mail
system. It enables those within and outside of the plant to obtain information
on the current status of production at any time, depending on the process
events or operator actions involved.

Process messages can also be stored in user-defined data tables, which are
then available for further evaluations.

Process messages can be sent to any number of destinations. The predefined
destinations are assigned to the message categories in Customizing. If indi-
vidual messages of a message category are also to be sent to a further desti-
nation, it is possible to assign the destination to precisely these messages.

The sending of process messages, i.e. their transfer by process management,
is carried out in the same way as the transfer of control recipes: either inter-
nally within R/3 or via RFC. The action is initiated by the sender (that is, by
process control), or when passing on a message, by process management.

In the case of the destination types R/3 function module and ABAP/4 table,
you can transfer message characteristics to specific data fields of the
destination. This assignment is also user-defined in Customizing for the
respective message category.

Control recipes and process messages are controlled via so-called monitors.
These contain an overview as well as logs with detailed information on the
history of each process message or control recipe. The control recipe monitor
displays the current status of the control recipe from its generation up until
its completion (see Fig. 8-5).

The process message monitor in turn displays the status of process messages
from their receipt by process management until they are sent to their desti-
nations. If a destination does not exist or is temporarily not accessible, the
process message is stored temporarily. After the malfunction has been
removed, the message can be sent directly from the monitor. Incomplete
process messages can be completed in the message monitor and then sent.
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The following screen shows a control recipe monitor with various statuses
displayed. All changes and malfunctions are documented in the correspon-

ding log.

=| Control Recipe Monitor: Overview o=
Control recipes Edit Goto Extras Utilities Environment System Help !
| JE] RIEY
Delete I Refresh I
Plant 0001 =
Control recipe Proc. order |Destination address Status Test Created on |Created at
1 18| BAT 14 CTH 1 Sent x 01/04/1995 |18:18:21 j
1 19| 4 7|CTH 1 Sent x 61/05/1995 | B9:43:45
1 7| 60006 12/ CTH 1 Sent x 81/10/1995 | 18:17:23
1 8 80806 13| CTH 1 Sent x 81/18/1995 | 18:26:23
1 3| 8006 YHY Sent x 81/18/1995 | 18:88:22
1 4 80006 YHY Sent x 81/18/1995 | 18:19:21
100000000000000233 | BOOO60000614| CTH 1 Sent x 0171371995 | 09:06:34
1 4| po006 15/ CTH 1 Sent x 01/13/1995 | 09:22:48
1 00006 15/ CTH 1 Sent x 81/13/1995 | 09:56:58
10006080000BBAB236 | AABR6BBBAB15 | CTH 1 Sent x 81/1371995 | 18:84:53
100060000080BAB237 | PEOB6BBBAB15 | CTH 1 Sent x 81/13/71995 | 13:25:31
10008080000BBAB238 | PAOA6BBBAB15 | CTH 1 Sent x 8171371995 |13:49:33
100000000000000246 BOOB6G0000630) CTH 1 Terminated 0172371995 |16:15:32
1 48| 00006 1[CTH 1 Processed 01/2471995 (12:44:39
1 0| BBOBG CTH I Discarded 01/26/1995 | 11:17:42
1 51| 4 CTH 1 Sent 81/27/71995 | 18:48:35
100060800 0BBBAA288 | PAOAGBBBAB37 | CTH 1 Sent 81/38/1995 | 17:82:21
10006000000BBAA272 | AAORGABBAB35 | PDAS 2 Sent 81/38/1995 | 16:89:57
10006000600000000290) YNW-RO 81 YHU Sent x 01/30/1995 |17:35:34
10006000600000000292 | YNW-ROB1 YHU Sent x 01/30/1995 |18:18:21
10006000600000000297 | YNW-ROO1 YHU Sent x 081/30/1995 |18:47:30
1 98| ABBAG CTH 1 Sent 8173171995 | 89:34:26
108080808088888299 | YNW-ROB1 YHY Sent x 8173171995 [12:47:58
+
* +
| [KIT{1) | hs1013 |OvR 1158

Fig. 8-5: Control recipe monitor

Process management is fully integrated in the data flows of process planning.

Via process instructions and messages, process management supports the
exchange of information between PP-PI and fully automated, partially auto-
mated and manual process control systems.

What are the tasks of process management?

Process management serves as an interface between PP-PI and the systems
involved in process control. Via process management, control recipes are
sent to process control systems and actual process data is sent back in the
form of process messages.

What are the main functions of process management?

U The receipt of released process orders from process planning

O The generation of control recipes from process orders

O The distribution of control recipes to the line operators or process
control systems involved

O The receipt, checking and transfer of process messages

O The manual creation of process messages
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