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PRODUCTION PLAN WITH ITS EXECUTION BASED ON INTEGRATION OF SAP
ERP SYSTEM IN CONNECTION WITH EXCEL SPREADSHEET AND VBA
APPLICATION
ABSTRACT
Background: The ERP systems in spite of its huge functionalities cannot realize all user needs
and requirements especially concerning intelligent business analysis and reporting (BI).
Therefore it is necessary to find out new, simple and flexible methods and techniques to expand
their functionality and report facilities. In this chapter we propose the new method of production
process analysis, its automation and visualization, based on integration of the SAP ERP/PP
module with Excel spreadsheet and VBA application. This approach is very useful for
managerial decision making process in production planning and control.
Methods: Basing on the previous developed configuration methods we have proposed an
integration approach, connecting data base resources from SAP ERP system with Excel
spreadsheet and VBA application.
Results: The new application called FTP Report allows to prepare The compliance report of
the production plan with its implementation within the prescribed period. It automatizes the
process of data migration from SAP ERP Production Planning module and then supports
intelligent data analysis and finally data reporting.
Conclusions: The new redesigned and implemented process of data migration and analyzing is
faster and more flexible and allows to speed up the whole process of complex analytical report
edition from 2 hours to 5 min.
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INTRODUCTION
The essence of the article is to propose a method and a tool for automating the process of
reporting and compliance analysis of the production plan with its executing. The tool should be
easy to operation without any knowledge of programming in a complex production
environment of SAP ERP 6.0 system [Auksztol, Balwierz and Chomuszko 2011, Schulz 2017].
The Program should significantly reduce the time needed to prepare the Report and prevent it
from generating a human errors in the data retrieval and process analysis. Therefore we can
treat this activities as a production process strategy PPIS and a part of BPR (Business Process
Reengineering), [Akhatar 2015, Erwan 2017, Dickersbach and Keller 2011].
The program called FTP Report (Follow The Plan Report) that was created for this work
is based on Microsoft Excel macro-enabled application and code written in Visual Basic for
Application [Alexander and Kusleika 2016]. This tool automates the process of retrieving and
analyzing data from the system SAP ERP PP (Production Planning module), needed to create
a compliance report within the specified period, using SAP transactions – COOISPI and MB51.
These system transactions are crucial for retrieving data into the Report.

SAP ERP PRODUCTION PLANNING MODULE
Production Planning And Execution With SAP ERP PP
The production execution process in SAP ERP begins when the planned production order
(Planned Order) is transformed into a Process Order. The first one listed is in most cases
generated automatically by a demand based PIR system (Planned Independent Requirement).
When needed, the production planner can also create a planned order manually (using the SAP
MD11 transaction). At the time of conversion to Process Order, the system ultimately checks
finally, based on the product structure BOM (Bill of Material), whether all materials needed to
complete the product are in stock. The user can additionally choose which batches of each
component should be allocate to the order. When everything is ready, the status of the Process
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Order is changed on REL (Released) and a new batch is assigned to a finished product. At this
point, the materials assigned into the order can be delivered to the indicated Work Center and
start production, which is done according to the data in the Routings [Akhtar 2015, Chapman
2006, Dickersbach and Keller 2011, Schulz 2017].
When the production process is completed, the order is confirmed, and any movements and
material consumption are already posted during its lifetime. The order receives the status DLV
(delivered), and the finished product is received and delivered to the designated place. Most
often at the end of the month prior to the settlement of orders, to each of them is given the status
of TECO (technically completed), in order to calculate the production deviations by the relevant
department. The production planning schema in SAP ERP is presented in Figure 1.

Fig. 1. Production planning scheme in SAP ERP.
Source: [Introduction-SAP PP n,d.].

Transactions In Sap Erp For Data Retrieving From Production Schedule (Cooispi) And
Tracking Material Movements (Mb51)
The COOISPI transaction is described in SAP as Production Order Information System.
Using it, you can get all the information about planned and process production orders, which is
a large database for users planning production. To invoke COOISPI, you must use the SAP
GUI to type the transaction name in the Menu.
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The selection of columns and their order in the COOISPI transaction is fully selectable by
the user. You can also easily send this data to a Microsoft Excel spreadsheet. The file generated
by this method is shown in Figure 2.
Transaction MB51 is a useful tool in SAP ERP, mainly used to track the movement of
materials in the system. In the software developed by SAP, all material movements are saved
in the relevant documents. This makes it possible to track the history of material movements
[MB51 n.d.].

Fig. 2. COOISPI transaction output saved as an Excel sheet.
Source: [COOISPI n.d.].

The MB51 transaction like COOISPI can be personalized by saving your own settings as
a ready Layout, making it easier to automate operations. The sample result of this transaction
is shown in Figure 3, where the user follows the movement history for exemplary material 153.
The MB51 report can be successfully exported to a Microsoft Excel spreadsheet file by rightclicking on any record and selecting the "Spreadsheet" option.
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Fig. 3. MB51 transaction output for exemplary material 153.
Source: [MB51 n.d.].

FTP report creation process
By exporting data from SAP ERP COOISPI and MB51 transactions to an Excel workbook,
an user can make a fully validated compliance report of the production plan with its execution
(CROPPE). This kind of Report called the FTP Report is divided into two basic parts: plan and
execution. The following elements will be required to prepare the plan:
▪

Data dump Order Headers of the COOISPI transaction – containing among others:
Production order numbers, Finished product numbers, and date of orders;

▪

Data dump Operations of the COOISPI transaction– containing among others
Production lines (from Work Center) on which the individual manufacturing operations
are carried out.
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Fig. 4. COOISPI transaction with supplemented data.
Source: Screenshot from SAP ERP 6.0 system.

After preparing the production plan, you must wait until the end of its duration and then
proceed to download the data from SAP ERP necessary to describe production execution. The
first stage is very much like the preparation of the production plan described above. You should
also retrieve a dump of the Order Headers and Operations of transaction COOISPI for the
Object Overview variant (Figure 4). In the System Status field, should be included (as Exclude
option) an orders with the DLV (delivered) and TECO (technically completed) status, because
they will be the predominating part of the records needed to create the execution report, so they
cannot be omitted. The second change relative to the plan download process will be selection
of the time range in reference to other fields. In a case of a plan, this is a Basic Start Date, but
the Actual Finish Date will be completed for execution depending on the accepted period of
settlement of orders.
To speed up data download from the SAP ERP system and their automatic recalculation
and formatting, SAP Script Recorder and Microsoft Excel are used in the FTP Report
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application. This makes the process of creating a report much shorter and minimize the risk of
human errors.
Presentation of the FTP report application
The FTP Report application allows in a very accessible way and in a short time to prepare
a compliance report of the production plan with its execution (CROPPE) and indicate possible
causes of non-compliance. Implementation of such a Report and analysis is an important part
of PPR (Production Process Reengineering), strategy [Erwan 2017, Akhtar 2015, Dickersbach
and Keller 2011]. The scheme for preparing FTP Report is shown in Figure 5.

Fig. 5. The model of CROPPE Report creation.
Source: own elaboration.

Download production plan from SAP ERP system
The process of preparing the CROPPE Report should begin by picking up the production plan
from SAP ERP using the COOISPI transaction. For this purpose, the FTP Report application
implements the macro-coupled buttons, placed in the Excel tab "1. PLAN PANEL", which is
presented in Figure 6.
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Fig. 6. Excel tab "1. Plan Panel" of the FTP Report application – download of the production plan from COOISPI.
Source: own elaboration.

In cells B4 and B5, the formulas are placed respectively, today's Day ("Start data") and the
day in 3 weeks ("End data"). Both of these dates will be the scope for which the user retrieves
the production plan from the COOISPI transaction. To do this, press the button "2. Download
the data from SAP system", coupled with a macro called "Download data base".
The output is the spreadsheet shown in Figure 7. It contains data extracted from the
COOISPI transaction: order number, material code, production line and exact planned start and
end dates of the order. To copy the downloaded data to the FTP Report application, press the
button shown in Figure 6: "3. Import the data to Excel file", which will run a macro to copy the
cells appropriately formatting them.

Bartoszewicz G, Wdowicz M., Automation of The Process of Reporting the Compliance of the Production Plan
with Its Execution Based on Integration of Sap ERP System in Connection with Excel Spreadsheet and Vba
Application [in:] Adamczak M. et al., Digitalization of Supply Chains, Spatium, Radom 2019, p. 101-116.
https://doi.org/10.17270/B.M.978-83-66017-86-3.8

108

DIGITALIZATION OF SUPPLY CHAINS

Fig. 7. The data base of orders for production planning – Excel tab „2. BAZA PLAN”.
Source: own elaboration.

Finally, you will still need to indicate which production lines and dates will be included
into the report. To do this, start the macro "4. Launch the Production Plan Form", which will
display the form shown in Figure 8. The base of the production plan downloaded from COOISPI
will always be the same as in tab "2. BASE PLAN" (Figure 7). By contrast, using the form
(Figure 8) the user can filter the items from the base after production lines and dates, and then
save them in a separate tab "3. PLAN TO FTP", which will be the input data for calculation the
compliance of the execution and the production plan. This gives a lot of flexibility for the user,
as it will be possible to add a missed production line or change the date range during an ongoing
billing period. However, remember to refresh your data periodically, i.e. download a dump from
COOISPI to have correct and accurate information (e.g. after resetting schedules).
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Fig. 8. Production plan form that filters data from data base (2. BAZA PLAN).
Source: own elaboration.

Download production plan execution from SAP ERP system
In accordance with the process described more broadly in Chapter 2, when the accepted
settlement period of the production plan has passed, you must proceed to download from the
SAP ERP production execution, data within the planned period. To do this, you will need the
following data dumps:
▪

1. COOISPI (orders with status "Delivered"),

▪

2. COOISPI (dump containing all Process Orders included in dump 1 and corresponding
Planned Orders),

▪

3. MB51 (settled with an accuracy to 1 pallet the execution of orders from dump 1).
Data dumps must be performed in the sequence indicated above. The first file will indicate

to the user the orders that were executed during the accepted billing period. At the time of the
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production plan dump, it is likely that some of the orders included in the screenshot were not
yet converted from the Planned Order into the Process Order. For a verb to be executed, it must
be converted into Process Order, so it may happen that the same order could actually be in the
production plan as Planned Order, while production was performed as a Process Order.
Therefore, the dump No 2 is required, which assigns to each Process order a corresponding
Planned Order (from which it was previously converted). The third dump in turn allows you to
get data about the execution of the orders not yet completed (without the status "Delivered"),
with the accuracy of the execution to 1 pallet. This allows the user to determine how much of
the products have been left to pack. There may be a situation where sufficient quantity has
already been produced to consider the order to be included in the Report (e.g. 90% of the
packaged volume).
After downloading all the screenshots described, which was automated analogously as in
the case of the production plan base, in the file FTP Report filled up with data will be Excel tab
"5. Orders done”, as presented in Figure 9.
This sheet contains data about the order number, the material number, the time and date of
the last pallet sentence, and the aggregated order quantity. It also includes the production line
information and the planned order number from which it was converted to a process order.
Similarly to the production plan base, the user can filter the production plan execution base
using a special form (as presented in Figure 8).
The data that were filtered by both the production plan database and the execution base
forms are input to calculate the FTP Report.
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Fig. 9. Data base of completed orders.
Source: own elaboration.

FTP REPORT APPLICATION – CASE STUDY
Figure 10 presented below shows a screenshot of the CROPPE Report prepared with use
of FTP Report application (tab "8. FTP"). This sheet is called FTP Report and contains data in
columns sequentially from the left:
▪ The order number (planned or process, planned will appear only if the order was in the
production plan but was not executed or converted to process order);
▪ Material number;
▪ Material description;
▪ The production line on which the order was to be executed;
▪ The number of pieces in the order included in the production plan;
▪ The number of pieces made in the order;
▪ Tolerance, which is the percentage ratio of the quantity done to planned;
▪ The algorithm "extra-planned order?" giving a value of 1 for an executed order that is
not included in the production plan;
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▪ The algorithm "not started?" giving a value of 1 for orders included in a production plan
but not executed;
▪ The "Tolerance OK?" algorithm that values 1 for an order made in tolerance (+/-10%);
▪ The end date of the order, if not completed, will be given the planned date of completion
(date from the production plan);
▪ Similarly to the date above, the end time.

Fig. 10. FTP Report (columns A do M).
Source: own elaboration.

The K column of the report contains the "required comment?" algorithm. It indicates a
value of 0 for the completed orders, which meet each of the following conditions:
1. The order is not over planned and was included in the production plan (algorithm "extraplanned order" = 0);
2. The order was not skipped, was in the production plan and was executed (the algorithm "not
Started" = 0);
3. The order was executed in an accepted tolerance [+/-10%]; (the "OK tolerance?" algorithm
= 1).
Any order that does not meet the minimum of one of the above conditions shall be
considered as non-compliant and assigned a value of 1 in column K. It is assumed that for such
items the user must provide the source reason, so called "Root cause" and a corresponding
comment to enrich the content entry as is presented in Extended FTP Report in Figure 11. The
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following columns contain a space for commenting the information described in this Extended
Report (columns N and O).

Fig. 11. Extended FTP Report.
Source: own elaboration.

In order to keep track of the reasons for the pending orders in the longer term, the possible
source causes of their occurrence have been formalized and consolidated. The user can select
one of the following categories from the drop down list:
▪ Lack of raw materials,
▪ Machinery failure,
▪ Low machine performance,
▪ Machine regulation,
▪ Absences on production,
▪ No semi-finished products,
▪ Qualitative mismatch,
▪ Incorrect data on the system.
By using unified root causes, the user receives the information that is relevant to the question
why production plans are not executed according to their assumptions.

CONCLUSIVE REMARKS
The FTP Report is an example of a highly automated application that supports production
logistics processes. The formalized methodology for counting the FTP indicator, indicates how
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much production is in line with the predetermined plan. This is a major support for production
planning in the context of research on the stability of plans and production line efficiency. In
addition, the application is an example of the use of automation activities under SAP ERP and
Microsoft Excel using the SAP script recorder and the VBA programming language. Manual
retrieval of data from SAP ERP system, apart from the fact that it absorbs a lot of time, is
heavily exposed to human errors. The large number of fields to fill and the complex
functionality of a transaction requiring specialized knowledge makes it easy to mistake.
Automating the process of data retrieval, formatting and presenting allows to accelerate this
entire reporting process from about 2 hours to 5 minutes. The application works flexibly so that
it allows the user to change the time range or required production lines without data redownloading.
By tracking week to week results and indicating the main reasons for failed orders, the user
is able to extract a group of production lines that are not production based as planned. In
addition, he can determine why this happens and how the results will be affected, e.g. increased
safety stock on hard to reach materials or replacing parts of machines that often suffer from
accidents.
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