
Advanced Planning & Scheduling

with the InFrame Synapse Scheduler Solution
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Application Areas

Product

InFrame Synapse Scheduling Software 

enables a smooth planning and allocation 

of manufacturing resources considering all 

essential restrictions (hard constrains) from 

the shop floor. Therefore, a minimization of 

costs and an improvement of 

manufacturing efficiency is realized.

Application Areas

 Release / Demand Planning

• Product mix and lot start planning 

• Due date planning and inventory forecasting

• Resource utilization forecasting

 Human Resource Planning

• Optimal allocation of operators to processing 

tasks, maintenance activities consideration of skill 

groups, shifts, holidays and work calendars

 Maintenance Scheduling

• Allocation and scheduling of maintenance tasks 

consideration of resource utilization, especially 

temporary bottleneck situations

 Online Scheduling and Dispatching

• Ad-hoc dispatching and re-scheduling based on 

unforeseen events (down events)
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Planning Horizons and Required Level of Detail
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Mid-term Planning

Weekly planning of 

manufacturing orders, order 

scheduling and maintenance 

planning

Long-term Planning

Monthly planning of production 

program, product mix, multi-

plant planning

Short-term Planning

Hourly or daily planning for 

next shift, detailed resource 

scheduling, sequence 

determination for dispatching

Length of Planning Horizon
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Planning horizon: now to 

several days in advance

Consideration of …

• all manufacturing related 

constraints

• all resources linked to the 

manufacturing process

• detailed shift calendars

Planning horizon: now to 

several weeks in advance

Consideration of …

• primary and secondary 

manufacturing resources

• operator and resource 

availabilities

Planning horizon: now to 

several months in advance

Consideration of …

• order planning across 

several manufacturing 

plants

• product mix scenarios
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System Functionality and Customer Benefits

System Functionality

The InFrame Synapse Scheduling Solution 

generates optimum resource schedules with 

consideration of:

 Earliest release date & due data

 Multi-resource planning

 Sequence dependent setups & 

interoperation times

 Resource availabilities & work calendars

 Split & merge steps

 Resource library with specific timing models: 

single unit, parallel batch, sequential batch, 

lot based, tact, assembly operation 

 Customer specific user interfaces and 

reports

 What-if analysis and management of 

planning scenarios

Customer Benefits

Maximization of on-time delivery 

performance 

 Shortening of product cycle times

Maximization of throughput 

Reduction of inventory (work in process)

Maximization of the utilization of critical 

resources 

Minimization of labor costs

 Identification and management of 

bottlenecks in the factory
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Comparison of InFrame Synapse Scheduler with 

other Advanced Planning & Scheduling Software Systems

• License Costs

+ small integration effort, small training effort

+ floating license model

• Functionality & Scheduling Features 

+ flexible timing and resource models

+ planning with finite capacity

• Scope of Planning & Application

+ short-term and medium-term planning, production program 

planning, multi-plant planning 

+ multi-resource planning, operator shift planning

• Software Technology & Scalability

+ client-server, J2EE, scalable platform, SOA

• Calculation Performance

+ fast forward planning algorithm
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low high

small large

low high

obsolete state-of-the-art

slow fast
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Import/Update from Engineering / Shop Floor Control Systems or 

Data Management in the InFrame Synapse Data Base

Required Input Data for the InFrame Synapse Scheduler
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Order Data Process Flow Data Resource Data

Import/Update from ERP or Data 

Management in the InFrame

Synapse Data Base

• Order ID / Lot ID

• Lot Size

• Static Priority

• Due Date

• Earliest Release Date

• Reference to Product

• Product ID

• Process Step Data

• Step Sequence

• Process Time

• Setup Time

• Load-/Unload Time

• Reference to 

Resources or 

Resource Groups

(Machines, Operators, 

etc.)

• Resource Group ID

• Skill Matrix

• Resource Data

• Resource ID

• Capacity

• Timing Model

(Batch, Assembly, 

Tact, etc.)

• Operator & Machine

Availability

(Calendar Entries)
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Example Screenshots – Data Base Tables
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Process Flow Data Table:

Operator Skill Matrix Table:

P: Primary Skill

S: Secondary Skill

N: None
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Algorithm of the Scheduler Engine

InFrame Synapse Scheduler uses a very efficient 

forward planning algorithm for activity allocation.

• The algorithm is very fast and schedules activities in 

short calculation time*. 

• Each created schedule is valid and executable on 

the shop floor. Generated schedules are optimized 

with regard to used defined manufacturing goals 

such as on time delivery performance, minimum 

make span, et cetera or a weighted combination of 

different goals.

• Deterministic algorithm which produces 100% 

repeatable results in case of using the same input  

and configuration data.

* The calculation time is less than 1 minute for 150 000 activities to be scheduled when using 

a single CPU with 1,4 GHz (e. g. Pentium 4) and 512 MB RAM. This time can  be reduced 

considerably when using a higher performance CPU.
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Example

Lot1

Lot1

Lot2Machine 1

Machine 2

Machine 3 Lot3

Lot3

Lot3

Lot2

Time
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Provided Output for Industrial Engineering, 

Shift Planning, Factory Control – Gantt Views
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Gantt Chart (Resource und Lot View):

Bild

 Transparent view on all 

scheduled activities in a Gantt 

Chart 

 Grouping of machines and 

operators in a resource tree with 

exand and collapse functionality 

 Grouping based on 

manufacturing areas or 

equipment groups

 Product and lot tree view

 Tracking and highlighting of 

individual lots (filters)

 Loading and utilization 

visualization for each resource
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 Graphical visualization of key performance 

indicators (KPI) – for example:

 Utilization of resources

 Inventory (WIP) timeline charts

 Comparison of the fitness of different 

schedules in radar charts

Provided Output for Industrial Engineering, 

Shift Planning, Factory Control – KPI Charts and Reports

ReportsKPI Charts

Bild

 Tabulated output in GUI Tables

 File based output of KPI metrics as

 text file

 MS Excel file

 et cetera
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InFrame Synapse Scheduler is based on industrial standards 

such as J2EE and the InFrame Synapse Framework.

high scalability

easy integration with ERP and Shop Floor Control (MES) 

systems using open communication standards

Integration in IT Landscapes - Examples

Single Site Integration Multi Site Integration

The InFrame Synapse Scheduler supports a seamless 

integration into business process logic using service 

oriented architectures (SOA).
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Architecture
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Architecture Overview at one site:

InFrame Synapse Framework

InFrame Synapse 

Scheduler

Workflow Engine

Versionierung und 

Release/Change 

Management

J2EE 5.0 

Application 

Server

Database Server

JDBC-kompatible 

Datenbank

(z.B. Oracle, 

Microsoft SQL Server , 

MySQL)
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