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Data Excellence: 
Empowering Digital Transformation

simus systems specializes in 

delivering software solutions focusing 

on data transparency, tailored for the 

manufacturing industry.

2002
Founded

Owner-managed
Located in Karlsruhe

250+
Customers

400+
Projects

Industries
Mechanical and plant engineering, special 

machine construction, automotive, electronics



Adding Structure to your Data.

Our innovative solutions work at the 

interfaces between ERP, CAD and PLM 

systems, adding intelligent functionality 

to these systems.

In this way, we help companies become 

more profitable, more sustainable, and 

more future-proof.



Analysis, classification and 

preparation of master data

Flexible and dynamic 

project cost controlling

AI-based analysis of technical 

drawings

Automated determination of 

manufacturing costs & emissions

Creation of routings

Fast and precise search engine 

for structured data

Geometric analysis and 

classification of CAD models

Online calculation



On-Premise / Local Installation SaaS / Cloud Installation

Advantages of our SaaS solution:

• No hardware costs

• No update effort

• Faster implementation

• No backup effort

• High reliability

• Available from anywhere

• No database administration

Installation Options

Advantages of our On-Premise 

solution:

• Data sovereignty

• Complete access control

• Adherence to individual 

compliance requirements

• Offline access



Analysis, structuring and rule-based 

revision of textual data sets

Goals: 

• Clean master data

• Find duplicates

• Standardization

• Data preparation for migration

• Classification

• Data enrichment

• Merge data



Geometric analysis and 

classification of 3D models, 

integrated into the CAD system

• Geometric similarity search

• Customizable set of rules

• Flexible connection to databases and 

ERP/PDM/PLM systems

Goals: 

• Quickly find existing models

• Increase reuse rate

• Reduce engineering costs



Fast and precise "search engine" for 

structured data

• Wide range of search options

• Optimal for large databases

• Graphically supported search

• Results from different sources (PDM, 

ERP, CAD) 

• Similar part search / sub-area search

• Local installation (FINDER)

• Browser based (easyFINDER)



Preliminary costing, CO2 emissions 

and routings automatically from the 

CAD model

• Integrated in Solid Edge, SolidWorks, NX, 

Creo Parametric, Inventor and CATIA

Goals: 

• Design: Early knowledge of 

manufacturing costs and emissions

• Work preparation: Accelerate work 

planning

• Purchasing: Actively set target prices

• Contract manufacturing: Create quotes 

quickly



Online tool - Determine 

manufacturing costs in seconds

Simple calculation solution with the 

calculation engine of classmate PLAN

Turned, milled and sheet metal parts

Simple configuration options

Cost-effective subscription model

Advantages:

• Ideal for individual components

• Quick calculation

• Intuitive handling

• Browser based



AI-based analysis of technical 

drawings and mapping to the S3D 

model

Success factors:

• Assignment of drawing information to the 

S3D model

• Time savings due to automatic data 

capture and transfer

• Consistent, complete and correct data 

throughout the entire digital process

• Greater calculation accuracy thanks to a 

better data basis

• Similar part search based on 2D 

drawings



Progressive calculation of 

development projects

• Reliable cost planning that grows with the 

project 

• Flexible structure 

• Documentation of project progress

• Dynamic integration of sources

Goals: 

• Quick overview of current costs at the 

touch of a button 

• Simple target / actual comparison

• Target costing applied



Other possible uses of the software

Text standardization:

Standardized texts at 

the touch of a button

Create and maintain 

material master data 

centrally:

Maintaining high data 

quality in the long term

Customs tariff 

numbers:

Support with the 

selection of customs 

tariff numbers

Product group 

assignment and 

supplier selection:

Support for technical 

purchasing



classmate modules for SAP®: 

Flexible use for numerous 

application scenarios

Administration support:

• Creating and maintaining classification 

structures 

• Data migration 

User support:

• Maintaining objects 

• Searching for data records 

• Evaluating data records



Geometric Classification

Finding Models 
with Ease



CAD models Round parts

Flat parts

Bent parts

Moulded parts, 

bent

Cylindrical

shells

Geometry index

XX00112345425

YY00912345426

ZZ00912345444

BB00102345731

Automatic Classification of CAD Models



Example of Round Model Classification

2D/3D preview

Class structure

Geometric 

features



3D CAD model

EXCEL

…

• L=400 mm

• Dmax=80 mm

• m=12,5 kg

• ...

Classification system

Characteristics

ERP/PDM

Result

simus classmate – Rule-Based Data Preparation



Visions – Aims

• Automatic classification of any 3D CAD model

• No effort for the designer to 

• Sort the part into the respective class

• Describe the characteristics of a part

• Always 100% correct values, regardless of

• Daily condition 

• State of knowledge

• Personal interpretation

• Modelling methodology

• Easy and quick localization of existing CAD models

By reusing a single existing part companies 

can save up to 

several thousands of euros per part and year!



The “Search Engine”

Clear View of your Data



easyFINDER Search Cockpit



easyFINDER – CAD Integration (Example of Similarity Search)

Reference part

Results



classmate FINDER – Search Query via Feature Values



classmate FINDER – Search Query via Feature Values



classmate FINDER – Quick Search / Search Result



classmate FINDER – Text-Based Comparison

• Differences to the comparison 

data record are highlighted in 

color …

…

…



classmate FINDER – Geometric Comparison

Difference Model 1

Model 2



classmate FINDER – Duplicate Identification



classmate FINDER – Integrated Viewer

• Setting a sectional plane

• View the model tree / BOM 

structure

• Hide elements

• Measuring dimensions

• …



Partial Matching (1)

• Geometric features of 

individual models can be 

searched for in other models 

(individual parts and 

assemblies) using the partial 

matching



Partial Matching (2)



classmate modelmonitor

• Display of the number of 

similar models and 

manufacturing costs in the 

information window (toast)

• Complete presentation of 

results can be accessed 

with one click in 

easyFINDER



Preliminary Calculation, Emissions and Routings

Design Stage 
Costing



Architecture classmate PLAN

Export / 

Interfaces

SAP / MS Excel / Webservice / CSV etc.

Calculation

• Times (REFA)

• Cost drivers

• Production costs

• Full costs

• Routing

• Make or buy

• Product carbon footprint 

(PCF)

Technology databases

• Machines

• Tools 

• Cutting data

• Materials

• Hourly rates

• Energy demand

• etc.

Result display

• Detailed analysis / Data record comparisons

• Form elements

• Characteristics

• Annotations

Geometric analysis of 

the 3D CAD model

• Annotations

• Material

• Drawing head

Drawing recognition



Geometric Analysis

Main characteristics (excerpt)

Example: form element drilling

including dimensions

Example: form element internal shape

including dimensions



Example of Technology Database (Excerpt)

Milling 

machine 

(excerpt)

End mill 

(excerpt)

Disk milling 

cutter (excerpt)



Berechnungsvariante x
Berechnungsvariante x

Berechnungsvariante x

Calculation Process with classmate PLAN

Calculation variation 1

Autom. determination of the 
technology sequences2

Autom. machine 
and tool selection3

Calculation of times acc. to REFA (setup /
idle / lead / bottom / allowance / cycle times)4

Calculation of additional expenses, 
e.g. external surface treatment5

Calculation of production costs
Full costs6

Autom. routing generation
and standard times7

Product carbon footprint (PCF)8

BOM calculation9

Raw material selection and 
calculation of material costs

Calculation variations x

1

Calculation

• Times (REFA)

• Cost drivers

• Production costs

• Full costs

• Routing

• Make or buy

• Product carbon footprint 

(PCF)



Step 1: Raw Material and Material Costs – e.g. Turned / Milled Part

Material group Semi-finished parts

Rework / Semi-finished partsCastings / Forgings, Blanks

Forging 

blank

Finished 

part

Differential 

volume

• Raw material costs from ERP

• Exact calculation of the cutting volume

• Raw material costs from ERP

• Raw material dimensions from ERP

• Material group (Steel, Alu, …) of the CAD file 

properties is required at least to make the cutting 

values selectable.

• Calculation of material costs are based on prices 

per kilogram.

• Cutting volume is based on the bounding cube 

and bounding cylinder respectively, if necessary 

with surcharges.

Semi-finished 

part

Finished 

part

Differential

volume

• Costs for semi-finished part from ERP

• Exact calculation of the removal volume



Step 2 & 3: Technology Sequence, Machine and Tool Selection

3D model + 

material

3 Information of the 3D model

2 3 5

Automatic selection 

process according to 

customer specifications

5

Geometry objects1 Possible processing methods and machines4 Selected technology sequence6

Technology database 2 3

OUTER_SHOULDER-0 OUTER_SHOULDER-0: external straight turning@TSC | TBC | TM | TMB OUTER_SHOULDER-0: external 

straight turning@TM

TM



Step 4: Main Time Determination – e.g. External Straight Turning (Roughing)

Total feed per shoulder
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∆r2∆r1

L1 L2 L3

12,5mm

Rpm = Cutting speed roughing / (Dm*PI) = 1093 U/min

Cutting time roughing  = 5 * L3 / (rpm * feed rate roughing)

Number of feeds:

∆r2 / feed roughing

→ next integer

→ 5 feeds

1

2

3

Dm = 49,5mm

= 5 * 9mm / (1093 U/min * 0.25 mm/U) = 0.164min

Technology 

database 1 2 3



Step 4: Process Time Calculation acc. to REFA

Thu

Lead timeOperation time

Tnb

Idle time

tverf (Travel/positioning time)

tw (Tool change time)

tsp (Clamping and reclamping time)

Tg

Basic time

Tv

Allowance time

Te

Cycle time

Tr

Setup time

Tges

Total time

Ta

Execution time

Lot

+

x

+

+

Basic setup time + 

tool-dependent adds

% share of Tg

Calculation 

variation 1

Calculation variations X



Step 4: Detailed Direct Costs

Cost driver

Geometric 

reference



Step 5: Calculation of Additional Expenses / Influence

• Area-based or global influence

• Influencing factors can be 

individualized



Step 5: Calculation of Additional Expenses / Influence

• Global influence

• Influencing factors can be 

customized and expanded



Step 6: Result of Production Costs Determination



Step 6: Machine-Related Costs / Production Costs

Direct comparison of 

different calculation 

variations

Calculation variation 1

Calculation variations X



Step 6: Detailed Analysis / Cost Driver

Cost driver

Detailed 

analysis

Geometric 

referenceChange 

history



Calculation variations X

Step 7: Routing Generation

ERP Export

Calculation 

variation 1



Step 8: Product Carbon Footprint (PCF)

• Detailed determination 

of emissions

• Selection of the 

underlying electricity 

mix possible



Step 9: Result of a BOM Calculation

Calculation on the basis of single parts

Standard / Purchased parts:

Pricing from ERP system as standard

Drawing parts:

Post calculation value from ERP if available, otherwise: 

preliminary costing result from simus classmate

Calculation lot size configurable

Mounting lump sums can be considered

Modifications of an assembly as for example 

subsequently added bore holes can be considered



Currently Supported Processing Methods (1/3)

Turning operations
• Roughing, finishing, fine finishing, 

burnishing, hard machining

• Internal and external straight turning, face 

turning, eccentric turning

• Turned recesses, grooves, plane grooves

• Cutting-off

• Screw threads

• Driven tools

• Bar loaders

• Double spindle machining

Drilling
• Through holes, blind holes 

• Countersunk holes,

stepped holes 

• Threads

• Deep hole drilling

Grooves
• broaching

• …

Gear cutting
• Gear hobbing

• Gear shaping

• Gear broaching

Finishing works
• Consideration of surface finish, 

dimensional tolerances / fits, shape and 

position tolerances

• Fine finishing on cutting machines 

• Reaming

• Roller burnishing

• Flat grinding

• Cylindrical grinding 

• Coordinate grinding

• Flat polishing

• Cylindrical polishing

Internal broaching
• Hexagon socket

• Square socket

Milling operations
• Roughing, finishing, fine finishing, hard 

machining 

• Face milling, peripheral milling 

• Form milling, deburr milling, circular 

milling, disk milling 

• Taking the clamping situation into account 

• Planning levels, slopes, chamfers, 

radiuses

• Circumferential groove, T-Slots 

• Outer and inner contours

• Pockets, grooves 

• Bore holes, threads 

• Milling engravings



Currently Supported Processing Methods (2/3)

Welding
• Manual welding

• Robot welding 

• Spot welding, 

stud welding 

• Machining / Chipping 

in the assembly context

Sheet metal forming
• Punching, nibbling, embossing, thread-

forming 

• Laser cutting

• Flame cutting

• Plasma cutting

• Water jet cutting

Primary shaping processes
• Injection moulding

• 3D print MJF 

• (Sand casting)

Pipe lasering
• Rectangular pipes, square pipes, 

round pipes 

• Friction drilling 

• Profile loader

Forming
• Bending / Edge folding (sheet metal, bars, 

pipes) 

• Stamping-bending 

• Straightening 

• Cylinder production: 

deep-drawing presses

• Cylinder production: 

flanging machines

Angle grinding,

cut-off grinding
• Cutting

• Chamfers 

Sawing
• Panel saw 

• Band saw



Currently Supported Processing Methods (3/3)

Other operations 
• Deburring 

• Laser signature

• Checking 

• Cleaning

• Transport 

Surface treatments
• Powder coating 

• Varnishing

• Galvanizing

• Black-oxide 

• etc. 

Heat treatments
• Hardening 

• Annealing 

• Tempering 

• Quenching and tempering

Programming
• Determination of

programming costs

• Optionally as part of

the processing costs

Assembly calculation
• Lump sum for assembly

• Depending on the amount of parts, the 

volume, the weight, the type of the parts 

• Machining / Chipping 

in the assembly context

• Pressing 

• Staking 

Erode
• Die sinking 

• Wire eroding



Schematic Approach and Operation Duration

CAD model

Routing / Time 

evaluation

Preliminary 

calculation depends 

on lot size

Transfer to 

ERP

(by request)

Duration approx. 10-30 seconds

Product carbon 

footprint (PCF)

Analysis of

CAD geometry

Material 

information

Machines and 

machine groups 

framework conditions / 

information operation 

catalogue

Tool 

information

classmate PLAN rules



Software Presentation



AI-Supported Drawing Recognition

Capture Drawing 
Information with AI and 
Assign it to the 3D Model



Initial Situation

Output data: Drawing and 3D model

Information from technical drawings 

should be used:

• Tolerances / fits

• Thread information

• Surface quality

• Shape and position tolerances

• Information from the drawing header 

e.g. material

• etc.



Annotations Found



Examples of Highlighted Annotations

Dimension line data is found and 

processed

→ Area allocation possible



Drawing Head – Analysis

Data can be read out

Goal:

• Checks with dictionary to detect spelling 

mistakes or unknown materials



Calculation of Manufacturing Costs after Drawing Recognition

More precise cost calculation due to automatic extraction of shape / position tolerances and other PMIs 

from the drawing

In this example: Increase in costs by 37% (taking into account the annotations and the resulting 

change in production processes)



Merchandise Category Assignment / Supplier Screening

Support for Technical 
Purchasing



IT & Organization

Design & 
Development

Product Planning
& Manufacturing

Project 
Organization

Purchasing

Sales

Benefits for the Entire Company

• Texts, tariff classification

• Fast quotation preparation

• Supplier selection, texts

• Transparent costs / Prices

• Production costs / Emissions

• Workflows 

• Project cost controlling

• Routings

• Costs / Emissions

• Search & find 

• Reuse of parts 

• Costs / Emissions

• Master data optimization

• Process automation



I look forward to your questions.

Thank you for your attention.

simus systems GmbH

Siemensallee 84

D - 76187 Karlsruhe

Germany

www.simus-systems.com
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