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Overview  

FORCAM FORCE IIOT is a flexible and modular digitization platform for data-driven manufacturing. It 
is based on a semantic production data model, a digital twin of production. This enables analysis, 
planning, control and optimization of all production processes in realtime. All information relevant to 
the manufacturing process is provided along the entire chain of production. Thus, FORCAM 
significantly supports the efficiency and added value of manufacturing companies.  
This application can be implemented as a traditional on-site solution, or as a software as a service 
(SaaS) model along with an Edge component for manufacturing integration.  
 
The heart and digital hub of FORCAM FORCE IIOT is the configurable in-memory Rule Engine. It is 
supported by a comprehensive library of connectivity elements and apps - including the FORCAM 
FORCE™ BridgeAPI. The BridgeAPI serves as an open web service interface for integrating with any 
third-party applications.  
 
FORCAM FORCE IIOT offers standardized connectors for connecting to popular ERP systems, such as 
SAP or Infor. A variety of connection options are also available for linking the topfloor to the 
shopfloor. This covers everything from standard protocols to legacy PLC connections and controls to 
special hardware modules for economical legacy plant integrations. The open API web interface 
enables vendor-independent compositions and collaborations of the various apps and solutions 
 
The range of services offered by FORCAM FORCE IIOT is based on your wishes and requirements and 
can be customized to meet your individual needs. You can purchase all or part of the different 
product packages or combine respective apps. 
This document will provide a rough overview of all packages and apps and introduce each one 
generally. Please note that individual product descriptions are available for each package, which 
describe the functionality and scope in more detail. 
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FORCAM FORCE BRIDGE 

Basic Package 

The basic FORCAM FORCE BRIDGE package entitles you to 
utilize FORCAM FORCE IIOT as your new manufacturing 
and information hub. You will receive workplace licenses 
for the following basic features: 

‒ FORCAM IIOT in the main languages German, English, 
French and Chinese 

‒ Option to configure your own languages 

‒ Selection of desired time zones 

‒ Access to the Rule Engine 

‒ Administration and configuration of your master data 
 
Additionally, you will get access to the standard interfaces 
of the BridgeAPI. Thus, enabling you to read information 
from FORCAM FORCE IIOT, such as machine status and 
operating conditions, through your third-party 
applications. 

BridgeAPI Extension 

Purchasing this extension unlocks additional functionality 
of the BridgeAPI: 

‒ Tool Data Management 
FORCAM offers tool data management in cooperation 
with TDM Systems. Interfacing with TDM provides the 
function of requesting and commissioning tools via 
FORCAM FORCE IIOT. TDM returns the current status of 
the commission as a response. During a commission, tools 
are assembled and measured, and after completion, the 
status is reported as completed. 

‒ Analytics 
This interface allows third-party applications to provide 
selected information from FORCAM FORCE IIOT to an 
external reporting/BI tool. The use of the interface is only 

permitted for this purpose. 

‒ CAQ 
This interface is meant for CAQ (computer-aided quality assurance). It can be used for 
planning inspections, quality verification, fault management, and other functions. With this 
extension FORCAM will provide the necessary connection via the BridgeAPI. 

‒ Ticket API 
This extension allows access to FORCAM PDCA/CIP ticketing. 
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Microsoft Power Automate Connector 

The Connector for Microsoft Power Automate provides 
an easy and standardized connection to the Microsoft 
Power Platform and its associated apps. Easily create 
workflows without complicated coding, thus quickly 
digitizing processes. For example, set a machine fault as 
the trigger. If one is then present, a notification can 
automatically be sent to your appropriate maintenance 
team, inviting them to a meeting. 
 
 
 
 
 
 
 
 

Connectivity ERP SAP  

SAP ECC 6.0 

This extension is the purchase of the FORCAM adapter for 
SAP (ECC 6.0).  
The FORCAM Adapter for SAP is an SAP-certified add-on, 
developed in the standard SAP ABAP programming 
environment, for connecting SAP ERP with production 
data acquisition in production.  
The FORCAM Adapter for SAP supports the retrieval of 
production orders created in SAP ERP to production and 
the integration of messages recorded in production into a 
system environment that runs SAP applications with SAP 
Net Weaver 7.01. The exchange of data between the 
connected systems is done via IDoc communication based 
on default SAP XML methods. 
 

 

SAP S/4HANA 

This extension contains the FORCAM Adapter for SAP, which specifically supports SAP's new ERP 
software solution S/4HANA. 
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Connectivity ERP Generic 

FORCAM FORCE BRIDGE offers the possibility to send data 
and events via XML. This means that data records are 
exchanged in the form of XML via the HTTP or HTTPS 
protocol. This uses an HTTP POST request with the XML 
datasets as payload. In addition, middleware such as Infor 
ION or Microsoft BIZ Talk can be used to connect to the ERP. 
This functionality can be used to transform the required 
datasets into the FORCAM internal XML structure. 
A download and upload data service is available for 

communication between FORCAM FORCE IIOT and the connected ERP system. The download service 
is used to supply the Rule Engine with master data and order data. During this process, the incoming 
data (data message stream) is processed asynchronously. The upload data service is used for 
confirming quantities, times and states (status messages) of orders (event message stream). With 
durations and quantities, the absolute values are transmitted in addition to any relative changes. 

Connectivity Shopfloor Machine/Manual Workplace 

FORCAM FORCE IIOT supports a wide range of plugins that 
you can use to connect your machines and thus digitize 
your equipment pool. Among them are the most popular 
suppliers such as Siemens, MAZAK or Moxa. Upon 
request, FORCAM service staff will provide you with a list 
of all supported and unsupported plugins. 
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FORCAM PRODUCTIVITY 

Basic Package 

Reports 

The basic package of FORCAM PRODUCTIVITY contains 
reports that display operating states, production times 
and other production-related information in tabular and 
graphical form. The information thus prepared enables a 
history-based analysis and assessment of the 
manufacturing processes. A variety of predefined reports 
can be used, or custom reports can be created and 
configured according to your individual needs. 

 

Report editor 

The report editor lets you to define your own default and 
pivot tables with configurable content and filter criteria 
based on predefined data sources. Additionally, there are 
diagrams available in form of bars, columns, gradient 
curves and timelines.  
A preview integrated in the editor lets you check the 
result immediately with actual data.  
 

 

Alarming and auto reporting 

Any production data can be configured as a trigger to 
initiate an alarm. Designate people and groups of people 
who will be notified immediately by email when an alarm 
occurs.  
Auto reporting lets you send all existing reports - both the 
default ones and your own - to the designated recipients 
at specific time intervals. For this, auto reporting provides 
its own editor. 
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Visualization 

The basic package includes the editor for visualizations. 
This enables you to graphically map your shopfloor layout 
to illustrate a clear, realtime representation of the current 
order progress and the current situation on your 
shopfloor. Thereby connecting your graphical elements 
with data sources, for example to mark your workplaces 
in different colors according to the current status. 
A range of graphical elements familiar from other graphics 
tools can be used for visualizations.  

Any end device equipped with an internet browser is suitable for displaying your visualization - be it a 
tablet or a large ANDON board. 

Add-on: Shopfloor Management 

The Shopfloor Management add-on expands FORCAM PRODUCTIVITY to include "full productivity". 
This enables the inclusion of order data in your evaluations with the possibility of an OEE and OPE 
evaluation. 

OEE  

OEE (Overall Equipment Effectiveness) shows your overall 
equipment efficiency. It is calculated by the product of 
availability, performance rate and quality. The OEE 
evaluation presents each of these key figures as a 
separate bar, giving a quick and clear overview that 
provides a basis for the potential of your CIP. Reports for 
OEE evaluation also include the history of selectable 
accumulation periods.  
 

OPE 

OPE (Overall Process Efficiency) is the product of the key 
figures production process ratio, performance rate and 
quality. The production process ratio is the product of 
throughput efficiency, process availability and setup 
reduction. The performance rate is a target/actual 
comparison of the piece time. The quality is determined 
by the quality type (yield, scrap, rework quantity) and is 
the quotient of yield/total quantity. The OPE evaluation is 

also available as a bar chart and table. Additional reports go into more detail on OPE analysis related 
to orders and operations. 
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Add-on: Personnel Hours 

The personnel hours add-on provides access to 
personnel-related evaluations. Among other things, 
viewable are personnel sign-in and sign-out times, an 
activity log, and postings to cost centers can be tracked. 
Employee productivity is recorded and compared through 
the OLE evaluation. 
 

⚠ Please note that the recording and evaluation of personnel times must be clarified in advance 
from a legal and data protection point of view. Guidelines for this may vary according to region.  
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FORCAM PLANNING 

Basic Package 

FORCAM Planning apps provide functionalities for production planning.  
The Digital Planning Board in the basic package supports your production. The Digital Planning Board 
can be used for detailed scheduling, but is most suitable for planning adjustments or ad-hoc 
rescheduling on the shopfloor. By using actual data from machine and manual workplaces, the Digital 
Planning Board also serves to monitor the production progress, thus increasing transparency in 
production.  
 

The Digital Planning Board is a tool for planning and 
managing operations. The combination of a detailed 
tabular display with a built-in responsive Gantt chart 
provides a clear overview of the processes and also 
displays data relevant to production.  
 
 

The functions of the Digital Planning Board can be grouped into three basic use cases:  

‒ Live monitoring of all current processes in an overview  

‒ Production planning for the next hours or days  

‒ Ad-hoc rescheduling, e.g. for reacting to unplanned events  

Add-on: Order Management 

The Order Management add-on provides an app with 
planning functionalities that enables you to match 
capacity requirements (planned orders and production 
orders) with available capacity (machines and personnel).  
 
 
 
 

From a data perspective, the relevant ERP order data is transmitted from the ERP to the FORCAM 
database. Based on this data, simulations are generated in which the individual production 
operations and planned orders are dispatched to possible machine resources for each order within 
the planning period predefined by the ERP system. This achieves a viable plan with the shortest 
possible lead time.  
 

In the settings of the Detailed Order Scheduling, 
optimization criteria such as deadline compliance, order 
priority or setup time optimization can be specified in 
predefined priority for the planning algorithm. 
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FORCAM DOCUMENT CONTROL 

Basic Package 

The basic package of Document Control provides you with the Digital Folder, which enables easy 
digital management of production-relevant documents - such as instructions, data sheets or 
drawings.  

These documents are stored in packets (folders) with 
freely configurable fields such as workplace or material 
number. The staff can then call up and display the packets 
via the browser in the Shopfloor Terminal or in their own 
viewer directly at their workplace. The internal versioning 
in the Digital Folder ensures that packages are not lost, 
and that each new version is clearly traceable. 

Add-on: Data Transfer 

The Data Transfer add-on lets you send and receive NC 
files to and from the machine. For this, you define your 
own NC types thus ensuring that only the desired file 
types may be transmitted. The staff can display the NC 
files on the Shopfloor Terminal.  
 
This add-on also lets you digitally manage machine 
parameters directly. By setting the parameters in an XML 
file, you maintain your mapping sequences for machine 
control. 
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FORCAM SUSTAINABILITY 

Basic Package 

The basic package of FORCAM SUSTAINABILITY contains 
resource energy monitoring:  
It enables reading energy data such as power 
consumption and CO₂- emissions from a PLC and process 
the information. These are interpreted, condensed and 
stored. The information obtained can be evaluated and 
the data can be viewed in descriptive reports. This gives 

you important insights, for example, for the energy consumption of certain materials, orders and 
shifts.  
 

 A sensor and PLC storage is not part of the scope of supply. 
 

Elements relevant for energy analysis are energy types, 
process data and signals. 
Energy types are data types such as power consumption 
and water consumption that divide energy consumption 
into specific classes. Several types are preconfigured by 
default, but you can also configure your own custom 
types.  

Process data are process values such as temperature or pressure that occur continuously. They are 
collected and are the basis for energy monitoring. 
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FORCAM TRACK & TRACE 

Basic Package 

FORCAM TRACK & TRACE offers the possibility of tracking 
both transport containers/production batches and 
individual parts. 
Scanning the identification numbers of containers such as 
boxes, goods carriers or crates enables information to be 
obtained about the respective supplier, for example. 
During this process, the movement of an individual part 
between the input and output containers is precisely 

recorded. In the basic package, the data collected is displayed in the trace tree, a clearly arranged 
tree structure. 
 

 Any trace data is stored in a MongoDB, a document-oriented NoSQL database management 
system. For this purpose FORCAM uses the free Community Edition. Please contact us if this does not 
cover all of your requirements. 

Add-on: Batch 

The Batch add-on enables tracking your production batch 
by batch numbers. This means that a production batch is 
located in an identifiable container (e.g. in a crate) at a 
specific point in time. A quality management can also be 
included to ensure optimum quality of produced 
quantities or parts. A compliance batch also offers the 
possibility of verifying quality or, in the event of a 

complaint, of subsequently analyzing the produced material at every stage of the production process. 
 

Furthermore, it is possible to display the material 
movement of quantities between input and output 
containers. This means, material/quantity movements 
between the containers are displayed in detail, i.e. 
indicating the order and the operation. The employee can 
display the containers in the Shopfloor Terminal. In 

addition to the quantity and material number/production stage, the unique batch number is 
indicated. Besides the output container, all registered input containers are also displayed. 
 

 This add-on requires the basic package. 
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Add-on: Individual Part 

This add-on enables you to track a uniquely identified 
individual part across multiple workplaces and 
operations, incorporating data added at each workplace. 
Example: A piece with an ID is conveyed into a furnace at 
a workplace. The furnace temperature at this workplace 
is assigned to this piece. At the next workplace, holes are 
milled. The cutting speed and hole diameter are then 
assigned to the piece at this workplace. If additional data 

is added at workplaces, the stored data is supplemented respectively. 
 
Data recording starts according to the configuration of the data collection points in Track & Trace. A 
data collection point describes all process parameters to be recorded (e.g. pressure or temperature) 
and their source (e.g. signal X of machine control Y). 
In addition, each data collection point contains a definition of when the recording of data is 
triggered. The exact trigger can be defined flexibly, e.g. as changing a signal value to a specific value 
(e.g. increasing edge). The end of data recording corresponds to the end of the trigger, e.g. a 
decreasing signal edge. 
 

 This add-on requires the use of batch functionality. 

Add-on: Assembly 

This add-on lets you manage an assembly plan and make 
it available to the staff on the Shopfloor Terminal. The 
assembly plan is based on the bill of materials of an 
operation and is displayed in the terminal when the 
operation is started. The assembly plan contains 
instructions for assembling the output material. The 
instructions include a list of components to be assembled, 
which must be identified by the employee during 

assembly by entering or scanning the serial/batch numbers. 
 
Additionally, document links can be assigned to each component for employees to call up helpful or 
necessary information (e.g. drawings or safety instructions).  
The operation is not finished until all the steps defined as mandatory have been completed. 
Nevertheless, it is possible to interrupt the assembly process at any time and to continue it at a later 
point in time seamlessly with all data recorded up to that point. 
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Annex 

Abbreviations and terms used 

Abbreviations and 
terms 

Description 

Operation Operation 

BI 
Business Intelligence (Application software to fetch, analyze, transform and report 
data) 

CAQ Computer-aided quality assurance 

ERP 
Enterprise Resource Planning (software solution for resource planning in a 
company) 

HTTP 
Hypertext Transfer Protocol (stateless protocol for transmitting data on the 
application layer via a computer network) 

IDoc Intermediate Document (SAP Document format) 

CIP Continuous Improvement Process 

MongoDB Document-oriented NoSQL database 

NC Numerical Control  

OEE 
Overall Equipment Effectiveness (measured effectiveness calculated from 
availability, performance, and quality) 

OLE Overall Labor Efficiency (personnel productivity) 

OPE 
Overall Process Efficiency (the product of the key figures production process ratio, 
performance rate and quality) 

PDCA Plan Do Check Act (iterative four-phase process for learning and improvement) 

Shopfloor Terminal 

Terminal located at the place of value creation/at the machine for information flow 
and data recording on the shopfloor and interaction with ERP systems. Central 
source of information and recording unit of operating states for the production 
personnel. Runs on browser-enabled devices. 

SPS Programmable Logical Control 

SQL Structured Query Language (standardized query language for databases) 

TDM  Tool Data Management 

XML 
Extensible Markup Language (markup language for representing hierarchically 
structured data) 

 
 
 
 


