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The changing face of industry – new 

challenges 
Industrial enterprises today are facing great, global 

challenges. Quantity, quality and price of the products 

are no longer the only deciding factors for the success 

of an enterprise. More and more the customers ex-

pect short response and delivery times regarding or-

ders as well as absolute reliability in supply relations-

hips. The response speed associated with this ex-

pectation has now for several years been the fourth 

big challenge regarding the design of industrial pro-

cesses next to quantity, quality and costs. 

Increasing competitive pressure and a much closer 

link with the customer processes are putting the spot-

light of entrepreneurial action more and more on the 

necessity for flexibility, fast responses and consistent 

cost reduction. 

Firm control of all current production and logistics 

processes within the organization and a reliable fore-

cast regarding these processes give You the crucial 

competitive edge in Your customer relations. This 

happens across the entire in-house logistics chain 

through the use of existing information within a 

reasonable period of time. 

These are the crucial questions and objectives of a 

manufacturing enterprise: 

» How can the current requirements of our 

customers be satisfied appropriately and effi-

ciently? 

» How can our organization meet future custo-

mer requirements without having to add to 

our capacity at a mean growth rate of 2 to 10 

percent? 

» How can our operational targets be achieved, i. 

e. cost reduction, short response times in pro-

duction, low tie-up of resources through mini-

mal processing times and low stock on hand? 

 

With the customer in mind 

„appropriate and efficient“ means: 

» The customer wants to order as late as possib-

le but still be supplied on time. 

» The customer does not want any violations of 

deadlines so that they, in turn, are reliable 

with respect to their customers. 

» The customer wants the realization of a wide 

range of manufactured product versions and at 

the same time be extremely flexible regarding 

purchase order quantities. 

» The customer wants a good cost/performance 

ratio with adherence to all quality parameters.  

» The customer wants to find a high level of ser-

vice, have easy access to information that con-

cerns them and influence processes that 

pertain to them. 

The changing face of industry – new challenges 
Industrial enterprises today are facing great, global challenges. Quantity, quality 

and price of the products are no longer the only deciding factors for the success of 

an enterprise. More and more the customers expect short response and delivery 

times regarding orders as well as absolute reliability in supply relationships. The 
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The challenges facing the  

organization are: 
» All production-relevant organizational proces-

ses must be subject to continuous improve-

ment. With appropriate IT support the proces-

ses controlling production must ensure that 

the processes regarding the mentioned custo-

mer expectations are optimized in order to 

contribute to achieving all objectives of the 

organization. 

» All production processes must be sufficiently 

transparent so that potential for action can be 

determined and the effect of manipulations 

can be identified. The throughput of a hetero-

geneous order mix through the manufacturing 

process must be regulated as well as necessary 

and as quickly as possible. The response to 

current conditions within the process needs to 

be prompt.  

» The skills of the employee in charge of produc-

tion control must be used in a better and more 

targeted way. This means to relieve them from 

routine tasks so that they can concentrate mo-

re strongly on special situations and challen-

ges. 

» The potential of all resources (personnel, ma-

chines, material) must be used in a way that is 

better and more target-oriented, i. e. more 

performance-supporting and cost-effective.  

 

Manufacturing Execution System as a 

link between management level and 

production 
The analysis and exhaustion of all potentials regarding 

improvement in efficiency of production processes is 

the only way to survive in the competitive market and 

gain future stability. In order to increase the efficiency 

of the physical processes in the organization, all levels 

of planning, control and regulation must contribute in 

their own specific way.  

The issues to be solved reach from long-term re-

source and production program planning to short-

term planning, taking into account an ongoing respon-

se to current conditions in the production process. 

The conventional ERP or PPS systems alone are not 

able so resolve the conflicts in such a way that the 

potentials for improvement in efficiency are ex-

hausted. 



4 

Such classic conflicts are for example: 

» The area of conflict between fast order throug-

hput on schedule, low buffer stock and inven-

tory and high flexibility of the production pro-

cess to ensure variability of the items to be 

produced. 

» The inadequate transparency of the processes 

due to insufficient control of information flows 

as well as insufficient use of this information 

for problem recognition and active manipulati-

on of the processes (feedback). 

» The failure of classic control strategies (priority 

management, throughput scheduling, etc.) for 

the identification of schedule and resource 

problems in very heterogeneous production 

processes. 

» The disproportion between the frequency of 

the occurring events in the production process 

(disruptions, order progresses, resource condi-

tions) and the subsequent response time. 

» The comprehensive up-to-date production 

processes that are difficult to coordinate, com-

plex and complicated due to their form (large 

numbers of versions, logistics chains spanning 

multiple areas and/or factories). 

 

The resolution of these conflicts requires a hierarchi-

cal approach to the IT support of production proces-

ses. 

While classic ERP/PPS systems turn to statistical pro-

duction program planning with all its facets (MRP II, 

throughput scheduling, sales planning) and with that 

are indispensable for production control from a ma-

nagement point of view, manufacturing execution 

systems (MES) provide the basis for planning and con-

trol of the production process with its dynamic di-

rectly and in real-time. 

 

The combination of both levels, on the other hand, 

creates the foundation for supplying the MES with 

clear target specifications for process execution as 

well as the PPS system with aggregated information 

from the production process – two basic prerequisites 

without which a well-founded production program 

planning on management level is not feasible. 

A manufacturing execution system is a comprehensive 

driver for the organization and execution of the pro-

duction process. To this effect it has to process the 

following areas of operation: 

 

Organization and control of the pro-

duction process in all necessary activi-

ties 
» Process specification (time-related order pro-

cessing, employment of resources, ...) 

» Operational activities (material flow, allocation 

of resources, ...) 

» Quality assuring activities (efficiency determi-

nation, random samples, ...) 

 

All activities during the production 

process 
» planning 

» initiating 

» controlling 

» monitoring, supervising 

» documenting 

» analyzing / evaluating 

 

Information exchange with the en-

vironment and integration 
» vertically: Securing of the bidirectional flow of 

information between company management 

and process level. 

» horizontally: Integration of the MES functions 

and neighboring systems 
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A MES covers the three time-related 

aspects of process control: 
» prognostic (process planning)  

» current (process control and regulation)  

» historical  

(process analyses and evaluations)  

 

The InQu.MES –Suite 
InQu.MES offers three component-based, individually 

configurable IT modules which can be used stand-

alone or also in an integrated manner. Furthermore, 

additional tools (MES toolbox) are available for fine-

tuning which allow customizing to specific customer 

requirements: 

 

» InQu.APS 

» InQu.CAQ 

» InQu.MIS 

» MES toolbox 

MES toolbox 
In order to customize the software as precisely as 

possible to the individual needs of the customers the 

MES toolbox offers additional elements for the fine-

tuning of the InQu.MES suite. 

The communication of all MES components with the 

system environment (PPS/ERP level, if applicable third

-party system for operating and machine data collec-

tion) is, for example, realized by way of a defined data 

connector  (ConnectionManager (CNM)).  

It provides, in particular, interfaces to the systems on 

organization management level such as SAP R/3 (all 

IDOC standard interfaces, batch input) or Navision. 

Furthermore, general file interfaces and database 

interfaces (Oracle, MS SQLServer i. a.) are provided. 

There is a number of other tools which should be 

used additionally depending on the situation. 

 

Benefit potentials 
A MES is the prerequisite for comprehensive control 

of manufacturing processes. Therefore the MES tech-

nology creates clearly structured and standardized 

manufacturing processes. This is reflected by the 

following factors: 

» A MES takes a holistic and comprehensive look 

at all business processes regarding production 

organization and production implementation. 

» A MES supports the workflow of the entire 

process execution. 

» A MES supports reliable decisions through 

transparency and the complete overview – the 

decisions are closer to the actual value-added 

process. 

This makes a MES an indispensable prerequisite for 

effort and cost reductions in the environment of the 

production process. 
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The InQu.MES suite offers all benefit 

potentials of a MES: 
» Harmonized, feasible production plan with 

realistic manufacturing deadlines below an ERP 

» Verification whether ERP deadlines can be rea-

lized 

» Monitoring of the scheduled delivery date 

The method of finite capacity scheduling applied in 

the planning component (fastchain.APS) ensures the 

creation of a production process plan that can be rea-

lized under the given conditions. Adjustable optimi-

zing strategies make sure that only such resources 

and potentials of the manufacturing system and the 

constellation of the order portfolio are tapped manu-

ally that are difficult and involved to factor in. At the 

same time this serves to verify and continuously im-

prove performance on company management level. 

 

The production process can be con-

trolled through the real-time capability 

of the MES. 
Furthermore, the methodical link-up of partial manu-

facturing processes into a controllable whole allows a 

coordinated process execution in all departments 

concerned and a smoothing of the manufacturing 

workflow through forward-looking coordination.  

A simulation system enables the creation of „what-if“ 

scenarios so that the effect of specific process constel-

lations (additional orders, changed resource parame-

ters) can be verified beforehand with the aid of mo-

dels. 

 

 

Reduction of order throughput times, 

increase of readiness to supply and ad-

herence to schedule 
Applying the following factors You can expect a signi-

ficant reduction of throughput times: 

» Prompt planning and control of the production 

process 

» Consideration of all dependencies: within or-

der networks, between the individual manu-

facturing areas, of preparation materials and 

other aspects 

» The basic characteristic of the scheduling algo-

rithm: To keep the throughput time of the or-

ders as short as possible 

»  

At the same time this reduces the tied-up capital, pro-

ductivity is increased without making additional in-

vestments. 

The throughput capacity of the manufacturing system 

is taken into account as a whole including all links 

predetermined by the technologies of the order 

portfolio. This results in a high reliability of forecasted 

delivery dates. At the same time this opens up the 

new possibility to recognize the effect of problems 

(disruptions, capacity bottlenecks) on the schedule 

situation of the orders and to devise suitable mea-

sures from there to ensure adherence to schedule 

and readiness to supply. 



7 

Control of heterogeneous manufac-

turing processes (differing lot sizes, 

product and technology versions, rush 

jobs) faster reaction in decision-

making situations. 
Work preparation is freed from a large part of routine 

jobs. It can concentrate on the exceptions and disrup-

tive events during production. Many questions can 

only be answered at all through the application of 

MES planning components. This includes the advan-

tageous mix of orders with long and short runtimes, 

the forward-looking decision regarding exhaustion of 

technological versions and options, the simulative 

forecast regarding the effect of changes to the order 

portfolio and much more. 

 

Quality assurance and improvement of 

processes and products 
Through online quality monitoring a reduction of loss 

is achieved via minimization of rejects. 

The determination of machine and process capabili-

ties leads to a satisfactory flow of manufacturing pro-

cesses in terms of quality. Error prevention is made 

possible through an integrated maintenance manage-

ment. 

 

Transparency in process handling 
By means of monitoring functions the InQu.MES suite 

provides consistent information on all levels at any 

time and therewith an up-to-date overview of the 

manufacturing situation. To this effect process condi-

tions (status of resources, order progresses) are visua-

lized and used as basis for decision-making. 

This information provides a basis for the analysis of 

the process progress. A subsequent evaluation allows 

the use of this process progress history for the impro-

vement and proactive manipulation of future proces-

ses. 

 

The strategic potential for use of InQu.MES is, on the 

one hand, in the significant reduction of production 

costs through considerable efficiency increase of the 

production progress and the reduction of the process 

control effort (effort for work preparation and imple-

mentation). On the other hand a lasting increase in 

customer satisfaction is achieved through improve-

ment of adherence to schedule and ability to supply, 

through higher quality . 
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