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Q-DAS® CHANNELS DATA STREAMS
FOR KNOWLEDGE ACQUISITION.

The instruments we develop are able to convert characteristic values and process parameters reliably into statistics and to
present them appropriately. We pave the way for structured, customised evaluation and control of industrial processes. Our
software products and know-how for the creation of performance measurement systems ensure that the entire potential of
statistical evaluations may contribute to the increase in efficiency at any time - a valuable acquisition of knowledge leading
to the success of our customers.

More than 8 000 companies in different industries and about 150 000 users worldwide trust in Q-DAS software. 55 countries
all over the world use our standard tools. Uniform corporate standards ensure worldwide reproducibility of results. 21
supported languages overcome language barriers. The same applies to our network of subsidiaries and partners as well as

divisions and branches of Hexagon Manufacturing Intelligence.

CONVINCING ARGUMENTS

Evaluation complying with national and international
standards

Correct and reliable — we have got a patent for “automated
statistical evaluation of data.”

Statistical expertise

Joint definition of requirements — we are a professional
partner involved in the creation of many company guidelines,
standards and reference manuals.

Transfer of knowledge

Experts in statistics — we deliver all benefits of applying
statistical procedures and focus on the aspects relevant in
practice.

Authority of data format
Q-DAS ASCII transfer format — we developed the industry
standard AQDEF for the exchange of quality information.

Variety of interfaces

Out-of-the-box connection to measuring instruments — we
already offer interfaces to numerous measuring instruments
by default.

Converter interface
Flexible and cost-efficient — we convert foreign formats in a
way that Q-DAS products can read them.

System solutions

Q-DAS CAMERA Concept - we implement (quality)
performance measurement systems efficiently due to our
product and service standards.

Q-DAS inside

Integration into third-party systems — you may integrate
our statistics library directly or as a web service into the
application of other providers.

Open system
Communication with other systems — we are able to exchange
information with third-party systems, such as CAQ, MES or SAP.

Special functions

Unique — we implement special statistical functions in close
collaboration with our customers; these features are only
available in Q-DAS software.

Worldwide customer service

International network of partners — we guarantee worldwide
on-site service and provide our programs in the respective
national language.

Global standard

Established worldwide — our customers often choose a
global roll-out and demand or recommend the application of
Q-DAS products in their guidelines.



conTENTS G

Measurement process capability / solara.MP®

Process qualification / qs-STAT®

Design of experiments / vidara®

Statistical package / destra®

Process control / procella®

Real-time visualisation / O-QIS®

Automated data processing / M-QIS®

Flexible display of results / Q-DAS Web

Visual support /3D CAD Viewer

Individual report layout / Form Designer

Efficient application of Q-DAS software / training and consulting

Easy integration / interfaces

System solution / Q-DAS CAMERA® Concept

Management of 3D measurement data / eMMA Software Suite

System implementation / Q-DAS services



solara.MpP®
MEASUREMENT PROCESS CAPABILITY

The evaluation of machines, production facilities and ongoing production is based on the statistical analysis of
characteristic values. Processes measuring predefined characteristics provide these values. In order to avoid
misinterpretations, the recorded measured values have to be reliable reflecting the real conditions. Measurement

processes have to be capable of performing the required task in the respective situation. solara.MP is the perfect choice
to establish measurement process capability.




CAPABILITY ANALYSIS
ACCORDING TO MSA

solara.MP conducts required capability analyses to establish
measurement system capability. Various companies of

the automotive industry created corporate guidelines to
specify these analyses in detail and to implement them in
practice. The main differences between generally accepted
procedures such as type-1 (Cg/Cgk), type-2 and type-3
studies (%GRR) or linearity and stability analyses are in

the applied calculation methods and the respective limits.
solara.MP encompasses many guidelines of the automotive
industry, even the procedures given in the MSA manual of
AIAG’s Core Tools, of course.

APPEALING GRAPHICS AND
CONVINCING STATISTICS

solara.MP offers a broad variety of graphics users apply as a
visual support to interpret the statistics they calculated. Users
may customise any available graphic for a quick and professional

overview of measurement process capability.

solara.MP® -
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MEASUREMENT PROCESS CAPABILITY ACCORDING TO VDA 5

VDA Volume 5 evaluates measurement processes based on measurement uncertainty. The calculation of measurement uncertainty is based

on an approach that is quite as pragmatic as a MSA capability analysis; however, it follows the specifications of GUM (Guide to the expression

of uncertainty in measurement) or EN V 13005. solara.MP combines uncertainty components into an uncertainty budget and calculates the

are able to consider the estimated measurement uncertainty.
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ATTRIBUTE MEASUREMENT SYSTEM ANALYSIS

expanded measurement uncertainty U. Providing evidence for conformity or nonconformity with specification according to ISO 14253, users

The signal detection approach is designed to compare attribute values to reference values. Without any reference values

available, the Bowker test determines whether users achieve comparable results. Type-7 study based on Fleiss’ kappa or

Cohen’s kappa evaluates classified values (“ordinal” characteristic).
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MEASUREMENT UNCERTAINTY
ACCORDING TO GUM

GUM (Guide to the expression of uncertainty in measurement)
explains the theory about how to calculate expanded
measurement uncertainty. This calculation requires
modelling of the measurement process.

solara.MP illustrates the uncertainty model for each
process in graphics. A flow chart provides an overview of the
relationships between uncertainty components with each
box representing a single uncertainty component. Users
just click on a box to edit the uncertainty component. Due
to anintuitive input method, the program makes it easy to
calculate the combined standard uncertainty or expanded

measurement uncertainty.

solara.MP® -

REPORTS

Reports provide users with a concise and appealing overview
of statistics and graphics. These reports frequently document
measurement process capability. They can be stored as PDF
files or sent as an email attachment. Reports used as graphic

files are easy to integrate into third-party systems.
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solara.MP is also available as a web application (p. 31).
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qs-STAT®
PROCESS QUALIFICATION

qs-STAT is the tool of choice for the assessment and continuous improvement of processes in industrial production.
The standards and guidelines included provide necessary orientation.
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gs-sTAT*

AUTOMATED EVALUATION THROUGH EVALUATION STRATEGIES

There are different requirements and methods regarding the calculation of statistics like Cp and Cpk values. All of them
are either based on standards, association and corporate guidelines (e.g. BMW, GMPT, Robert Bosch, Volkswagen etc.) or an
individual approach. The evaluation strategy defines all the specifications required to calculate statistics. At the heart of
Q-DAS software products, this strategy guarantees the reproducibility of results.

« Applying the integrated evaluation strategy, users
always follow the correct approach to the calculation of
statistics based on standards, association and corporate

guidelines or an individual procedure.

+ Results become comparable and can be validated.

+ gs-STAT creates confidence in the reliability of results.

« Due to the option to adapt the evaluation strategy to specific
requirements, users are able to satisfy individual demands.

GRAPHICS AND STATISTICS

There are numerous statistical procedures available identifying the best suitable distribution time model automatically and
assigning the data to the respective process model as given in ISO 21747-2.qs-STAT also provides users with a rich set of
statistical summary graphics and graphics of individuals for the visual evaluation of processes.
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qs-STAT DRIVES KNOWLEDGE ACQUISITION

qgs-STAT is recognised as a secure means for establishing machine performance and process capability. Different filters and
selection criteria detect trends and deviations. These types of analyses frequently allow users to reach conclusions about
significant influences caused by different factors like machine, batch, cavity, operator, tool, temperature, etc.

gs-STAT provides an essential tool for displaying influences in appealing graphics and for evaluating them in order to identify
room for improvement. The knowledge acquired leads to substantial process improvements and reduces process costs.

Part no. 1002 Part descr. Plate
Char.No. Char.Descr. b s Index Index
1001 Height 29.8782i 0.248 Pp= 1.08 Ppk= 0.98

1001 Height (Machine 1) 30.2785¢ 0.0499 Cp= 3.42 Cpk= 143

1001 Height (Machine 2) 29.6399( 0.0517 Cp= 238 Cpk=  0.70

310 Cp= 177

REPORTS

Reports provide users with a concise and appealing overview
of statistics and graphics. They can be stored as PDF files or
sent as an email attachment. Reports used as graphic files
are easy to integrate into third-party systems.
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qs-sTAT®

INDIVIDUAL SETTINGS

Even though gs-STAT focuses on the idea of an evaluation strategy, users are still able to select statistical test procedures and
individual specifications.

An individual user management supports customised configurations specifying user rights, graphical user interfaces and
graphics settings. Approved as an easy-to-use software, qs-STAT provides automated results as well as reports and offers all

functionalities and details an expert in statistics needs.

Offset rigos rass X2
QO  Nomal Distribution 0 099511 095511 0282733
_______ Logarithmic Nomal Distribution 0 099511 085507  0.196921
QO  Square root transformation 0 099511 095508  0.197167
M O BoxLoxtrnsfomation 0 099523 085767 0215293
B O Folded Nomal Distrbution folded at 0) 0 0.00000 000000  0.000000
QO  Rayleigh Distribution folded at 0) 0 0.00000 000000  0.000000
B O Folded Nomal Distibution folded <> 0) 0 099511 085511  0.197410
QO  Rayleigh Distribution folded <> 0) 0 099511 095511  0.197410
QO Weibull distribution 0 098634 096033  0.000000
B Q Johnson Transformation (method of moments) 0 099518 095634 0150615
M O Pearson Distrbution system 0 059518  0$5692  0.150340
@  Mixed Distribution 0 099525 096069  0.000000
B O Mxed Distribution asin V 3x¢ 0 099525 096069  0.000000
B O Nomal distrbution, etended 0 099511 095521 0202485
O  Nomal distibution, extended C3 0 059511 095511 0.197410
Q  Nomal distnbution, extended C4 0 099508 085507 0208723

gs-STAT is also available as a web application (p. 31)
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vidara®
DESIGN OF EXPERIMENTS

Offering a variety of statistical methods and tests, vidara is the tool for process improvement. Users benefit from an intuitive
user interface and appealing graphics for a quick interpretation of evaluation results. vidara is designed for users of gs-STAT
and solara.MP looking for a reasonable extension including evaluation options with respect to improvement projects.
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vidara®

DESIGN OF EXPERIMENTS

Design of experiments analyses cause-and-effect relations between factors and responses and optimises products and
processes. A well-structured acquisition of data plays a major role.

- Intuitive user interface to create individual experimental designs
» Appealing and significant graphics of results
» Optimisation of several responses
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ANALYSIS OF VARIANCE AND
REGRESSION

The analysis of variance and regression supports users

in adapting mathematical models to cause-and-effect

relations between factors and responses. 9651 08
0.8 — 04
. ] 02
+ Excellent model designs e o
= 0 -
. . . . 3 i 02
« Various designs for analysis of variance 0z o
« Formula editor T A
A5
« Mixed effects o
 Hierarchically nested models
Thermoshrinkage

« Unbalanced data

 Visual model diagnostics

» Cook’s distance, leverage values and residuals
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RELIABILITY ANALYSIS

Reliability analyses check whether a product meets its
requirements under specific conditions over time. vidara
helps users plan lifetime analyses, evaluates data collected
in an experiment and shows the results in graphics.

+ End-of-life test
« Censoring (type |, type Il and hybrid censoring schemes)

» Sudden death test

 Eckel procedure for field failure

« Success run tests
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PROJECT EXPLORER STRUCTURES ANALYSES

The integrated Project Explorer combines analyses made in different modules into compact work packages and structures
them. It virtually encloses related data and evaluation results and helps users switch easily and quickly to a different module
of the respective project element.
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vidara®

COMPACT AND CLEAR STRUCTURE OF DATA AND RESULTS

Users create different levels in the project structure. Work packages combine analyses of the same type in each project
phase. Users define single sessions for each individual analysis step. These sessions include the data sources to be observed
and evaluation methods. Various evaluation graphics and form sheets show the evaluation results of the respective session.
The software saves the current status of all data and information to the respective project and users may continue their work
at any time.

NAVIGATION THROUGH THE PROJECT R 5
EXPLORER Gestra Demo Project o ~
_ _ _ _ v EY Contrwous Data
Files available in the AQDEF format can serve as a data source for the single | v [E] Type 1 Bxampie 5 8Cok) |
ions in the project structure. | S8 Tivo 1 (3RE.Co.C)
sessions in the project structure | v B Typo2 CGRR il
L
. . v E]l Tipe3 Operater)
The pr.ogr.am storles ar.wy data sources, analysis steps, fevaluatlgn resul’Fs angl . Type 3 (XGRR. %RE) [
graphics in a project file. It thus manages all relevant information. Project files | v [E] Type 4 Bxarple (Linearty) |
facilitate cooperation since users provide t_he project file to any project staff in order | v B TweSE (abity)
to show them the current status of the project. ] Type 5 Control Chan) '
v [E] Type 1 Postion Tolerance Bxample |
E] Type 1 Rests (Pog. Pogk) .
The Project Explorer navigates through different project phases and sessions or v BN Discrete Data {
through available evaluation modules. In case users apply the Project Explorer % E”?;.E?mn%z%m '
to switch to a project phase completed in a Q-DAS software product that is not [E] Type 7 Example (Paiss Kappa)
installed on their computer or whose licence is currently blocked by another user, gcmw
the program switches automatically to the viewer mode. The software now shows VEIiPan Eample
. . . . =] 1 Part Evaluation
the results of the respective project phase / session and thus provides all relevant v [E 5 Pat Bxarps
information. However, users cannot edit the data in the viewer mode. 5 Pat Evaluation
v [E] Machine Capabity Example
Machine Capabity (Pm, Pri)
] Process Capabiy Anslysis
v EY Cortinuous Data
v [E] Test a1 Eample
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destra®
STATISTICAL PACKAGE

destra is a comprehensive statistical package whose wizard guides users through the evaluation of process data leading to
meaningful results. A multitude of statistical methods is available in destra; together these methods provide an essential

tool for optimising the current state of a process.




destra® -

COMPREHENSIVE ANALYSIS

destra is the tool for in-depth data analysis required in
corporate acceptance or new development projects.

) . artne. D P der, Rotamely =1
The product includes the following modules: crariie crar s £ s Bt intes e Copsbityintes - b Overal vy
1 Ten 000453 amass: ‘,—.—-1 Pos 081  Pggs 07T .
« Measurement System Analysis (establishing el ol Wl | B 3 o il ol = = .
L 3 Tem3 1300392 om0 o—l—o Cpe W9 Cps 42 .
measurement system capability) i
4 Temd 0504 03807 Cp=--pis  Cu= 284 .
5 Tems 71830 105 i—.—' Cpe 11 Cas 053
« Sample Analysis (short-term capability and acceptance ; - = .
) ) & Tems asaser amsse r-—b Cp=-=95 Coa= 188 .
of measuring equipment) s | w5 N e = .
e Teme 3000848 00370 I | [ce= 188 cas= tas — .
« Process Capability Analysis (process qualification for [ R [T S ETRTAR R — .
production processes) o Teto w58 tes || @t | | o= 180 cu= e . .
n Test 11 4491 TEEY 0 Cpm 1LT8 Com 175 1 .
« Analysis of Regression / Variance (analysis of cause-and- 1 Temn o ores | o= 008 cue 0as | — | .
effect chains) B Ten e e | |cos 28 cae w0 .

« Reliability Analysis (reliability based on Weibull
distribution)

destra’s wizard guides users through the evaluation of process data leading to meaningful results. Approved as a classical statistical
package, destra is also the tool of choice for process optimisation in Six Sigma projects. Whether Green Belt, Black Belt or Master
Black Belt, the software offers simple, graphic-assisted evaluation methods but also a broad variety of expert tools.

While destra offers a whole package of statistical tools, vidara is a software solution than can be combined with solara.MP and
gs-STAT to offer the same range of functions yet including all available configuration options.
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orocella®
PROCESS CONTROL

procellais a shop-floor SPC tool. It (automatically) records the measured values of produced parts different
operators collect at a measuring station by using portable measuring instruments. Configured SPC criteria

control these data already during data recording.

j o A
p———— PRt
L

Charactet




procella® -

DATA RECORDING

procella collects measurement and test data manually or transfers them directly from various types of measuring equipment
via interface. Measuring equipment is either directly connected to the computer via interface or the equipment transmits
data via multiplexer connected to the computer.

TEST PLANS AND TEST SEQUENCE

Operators first select the test plan of the part to be measured. They open the test plan directly either by choosing it from
the list of all test plans applied at the respective measuring station, by applying filter criteria to narrow the list or by using a
barcode scanner transferring a unique part ID.

With a test plan selected, procella shows a graphical user interface for an easy recording and evaluation of measurement
and test data. The program guides operators through the part inspection task and indicates any deviations from the test
sequence. Operators are able to schedule setup measurements and handle incomplete measurements.
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VISUAL DESIGN

procella offers more than the “one and only” default input screen mask. A flexible design is one of the key benefits of
procella. The graphics displayed to the operators are defined during the program’s implementation and configuration. These
graphics include value charts, summary graphics and even images, CAD drawings and inspection notes regarding the part or
characteristics to be measured. procella visually indicates where and how an operator has to measure the part. Operators
may even change the view during a test sequence. For example, when variable and attribute data are recorded, the software
switches automatically to a different view as soon as the type of characteristic changes. Using buttons, operators can also
switch views or drawings manually.

Mw ! Pan description

mmmﬁmwm 11 Value: 106)

18,01_

e e

ottt Tl ot Tl ptin

b RTINS [0 5 1P st mpasared vt Boce 15 158 15

Alarm display I Report preview | Sign out user

USER MANAGEMENT

Operators usually record test data. Even though this sounds quite easy, this task first requires a careful definition of what an
operator is allowed to do and not. This is what the user management of Q-DAS software products does so that operators can
only see and use the predefined input screen mask. They are not able to change tolerances or delete input values. The user
management defines every piece of information operators can or have to enter, e.g. to display additional data before or during
the inspection. Operators do not need any training in procella since administrators clearly define the options and liberties
available to them. The application of the software thus becomes self-evident.

20 HEXAGON MANUFACTURING INTELLIGENCE



procella® -

ALARMS

procella visualises statistical deviations from process specifications in alarm dialogue boxes. Alarms are, for example,
violations of tolerance limits or control limits, or violations in quality control charts or trend processes. As soon as an alarm
occurs, the operator will be prompted to enter events, causes and measures to identify clusters and record deviations. The
application of quality control charts and the observation of control limits in particular maintain process stability.

) Alarm display - o X
e Ol o
Measure / Cause open

11810 USL = 18,10

INPUT OF EVENTS Os=w ) _ = 8%
[ Everts (F2) [ Causes (F4) I Measures (F2)
As soon as an alarm occurs, procella prompts the operator to g
) ) [ ] [Events Catelog =
provide events, causes and measures as a mandatory input. e
A c'atalogue offers a broad range of .entries the operator can s G S [F e~
quickly choose from. A clear allocation and the frequency E1005-h Gk, f25)
of events, measures and causes are part of the analysis. t|
Mandatory input ensures that the operator documents any |:|
kind of deviations. -
Cher event Remad
Tool Breakage ]_ J
[ conliguraion | ok | [coed ][ Hee ]
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0-QIS®
REAL-TIME VISUALISATION

0-QIS is a tool designed to visualise and evaluate test and process data. There are various ways of generating these data.
0-QIS offers the perfect solution to the respective task by providing different modules.

« MCA/CMM Reporting for the evaluation and acceptance of individual measurements referring to historical data

« procella for the manual input of test data or the transfer of data from measuring equipment and multiplexers via serial

interface

« Monitoring for the visualisation of measurement data and process parameters directly from a programmable logic
controller (PLC)

+ Alert Manager for nearly real-time visualisation of alarms




o-ais®

MCA/CMM REPORTING

The MCA/CMM Reporting module of O-QIS is dedicated to evaluating measured values after a part measurement is
completed. The module assumes that the measurement system generates a file containing information about the

measured part, its characteristics and current measured values after the measurement is completed. Typical applications
are measurements of coordinate measuring machines. The measuring program and the measurements offer all required
information that can be provided as a Q-DAS file. Many manufacturers of measuring instruments support the Q-DAS AQDEF
data format. O-QIS visualises these data directly after their generation and shows them to the operator in configurable
summary graphics. The software even includes measured values of previous measurements in the evaluation. Operators
immediately detect trends and deviations in the current measurement and decide whether they want to accept or reject the
measurement for statistical analysis (e.g. in case of erroneous measurements). They may automatically generate PDF reports
or send them as an attachment by email.
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PROCELLA

procella is part of O-QIS. Please find a detailed description of procella on p. 18.
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MONITORING

Atypical application of the Monitoring module is the visualisation of measurement and process data provided by a recording
system in short time intervals. The recording system collects and stores the data and provides them cyclically in the AQDEF
format. Monitoring accesses these data and visualises measurement information continuously. The software updates the
visualisation of the measurement automatically with each measured value it collects and provides a clear overview even for
numerous characteristics. Operators focus on their measurement data or parameters and are able to make prompt decisions
when deviations occur, e.g. to readjust a machine. The program even visualises several data sources at a single work station
simultaneously. The respective tile turns red when the machine shows deviations. Drill-down functionalities make it easy to
identify the characteristics or individual measurement causing the deviation. Monitoring displays alarm notes in different

colours depending on the violated type of SPC alarm criterion.
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Parts of 0-QIS are also available as a web application (p. 32).
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o-ais®

ALERT MANAGER

Various statistical alarms might occur during data recording, from tolerance violations to alarms in quality control charts.
The different O-QIS modules are dedicated to showing all of them immediately. Visualising these alarms at a central location,
the Alert Manager helps users assess the alarm status of single measuring stations even for extensive or spatially separated
shop floor areas. The visualisation does not relate to parts but to additional data, e.g. machine.

The example below shows eight coloured tiles, one for each machine. A tile turns red when an alarm occurs. Users
immediately see that machine 3 caused a problem. Clicking on this tile, they find the characteristic(s) triggering the alarm

and a respective alarm note. Selecting the characteristic, they get information about the measured values and even its history
causing the alarm.

Users keep track of their production environment and are still able to acknowledge and comment on alarms.

o Table of alarms 1 - Last update: 2017-05-02 171171234
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M-QIS®
AUTOMATED DATA PROCESSING

Q-DAS statistical software products load data from the database, evaluate them and generate associated reports.

M-QIS (Management Quality Information System) automates all these steps.




v-ais®

AUTOMATED GENERATION OF REPORTS

A loaded data pool forms the basis for statistical evaluations. M-QIS Engine uses the data of selections including for example
the data about product A recorded the previous week or the last 5 000 measured values of order X.

The next step is to choose the information giving valuable help in decision-making, e.g. a report containing value chart,
histogram and process capability indices per characteristic.

Now the user defines the person receiving this information. A department head might require a weekly report for a meeting
whereas the machine operator rather needs a report about the production line. This example also shows the next decisive
aspect to be defined - the time when the system generates a report. The department head needs it once a week whereas the
machine operator shall be able to take corrective action as early as possible, so he needs the report in nearly real-time.

M-QIS Engine transfers all these aspects to the software. Users define the time and the persons receiving a specific report
and may even generate reports only in case of need. There will be no need for reports when everything is okay.

If, however, machine 4 produces a part whose thickness exceeds specifications or whose process capability index does
not meet requirements, the person responsible will promptly receive a message plus an individual report indicating the
characteristics causing a problem.

This automatism provides users with
reports about evaluation results.
Users do not even have to operate
the Q-DAS software interactively.
The program sends PDF reports as
an email attachment or stores them.
All production-related departments
benefit from statistical calculations
and the knowledge acquired.
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LONG-TERM ANALYSES BASED ON COMPRESSED RESULTS

Analysing process statistics over a long period, users face a serious challenge since they often have to process a huge amount
of data. M-QIS Engine’s data compression offers the solution. The software calculates statistics cyclically and saves them to
the Q-DAS database. For an annual report illustrating a Cpk value and its changes per month, the program only accesses the
monthly compressed results and thus reads twelve already calculated results even though they are based on about 50 million
individuals. A configurable setting defines the time when the software stores results and the compression criteria applying to
the calculation of results.

Compression criteria are for example statistics over a certain period, machine, cavity, order etc. They depend on an individual

process view.

The automated reporting system of M-QIS Engine is also able to send these reports.

4 nesoon i 2017-04-26
e Long term analysis Benchmark Cpk values Psgs 114

IModule :Process Capability :Q-DAS Process Capabilil /Partitioning fields  :Machine number, month
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v-ais®

DATA ARCHIVING

Users rarely load data recorded two or three years ago for continuous process qualification. Yet they are

required to comply with and fulfil the legal obligation to retain data. Q-ARC (archiving) optimises and keeps the
performance of the database daily in use but still accesses historical data in case of need. The software also
transfers data recorded over a defined period automatically from the database to an external storage location. As
an example, the current Q-DAS database is supposed to contain nothing but data recorded within one year from
the present day. The program always runs an archiving service on the first day of a month. However, the database
now contains the data pool of a year and the month. So the service archives the data recorded during the first
month included in order that the database contains nothing but the data recorded during the last year. Possible
external storage locations for the measurement data of the excluded month are either archive databases or
Q-DAS ASCI! files. Users are always able to access the data stored in archives and to apply them again in Q-DAS
software products.

Automated Data Migration

Database Archive
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Q-DAS® WEB SOLUTIONS
FLEXIBLE DISPLAY OF RESULTS

We provide web solutions for Q-DAS software products that do not have to be installed on a computer but run on an
Internet browser. There is more than just a single web solution since we separate functionalities based on the primary
field of application. Their flexible use is one of the major benefits of web solutions since their licence is only locked in
use. Q-DAS web products are also provided in all the languages offered by Q-DAS standard products. Users switch the

graphical user interface to the language they need.
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Q-DAs® WEB SOLUTIONS EGEGBG

solara.MP Web

The web component of solara.MP is the perfect choice to perform measurement system analysis tasks. Just like solara.MP,
the web application includes MSA studies and the calculation of statistics based on corporate guidelines. Users may look at
already conducted studies and navigate interactively through the web interface. They open individuals and summary graphics
and show, move or scale them as individual elements.

qs-STAT Web

Similar to the classical qs-STAT software, it focuses on sample analysis functionalities for machine performance studies and
the range of functions required for continuous process capability analysis. Users load the data to be analysed from the Q-DAS
database by applying filters and selection criteria. They generate and use statistics, graphics and reports interactively in a
web environment.
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O-QISWEB

0-QIS Web gives priority to data visualisation. The respective measurement information is already available in the Q-DAS
database. O-QIS Web visualises and updates it cyclically benefiting from some database functionalities as the example below
shows.

A manufacturing process includes five machines. The user has to detect deviations at a facility such as the violation of
tolerance limits. 0-QIS Web displays the hall plan with these five machines. Next to these machines it shows five traffic lights.
These traffic lights access the alarms in the Q-DAS database. As soon as an alarm occurs, the light turns red indicating a
problem to users of O-QIS Web. Clicking on this light, users get detailed information at the next website, e.g. about value
charts of the part’s characteristics causing the problem, or it just shows the characteristic causing the alarm. Updating the
view cyclically, users always load and visualise current measured values from the database.

The configuration of the single levels and the visual design is very flexible to design in O-QIS Web.

HEXAGON | Q Q-DAS qs-STAT Benchmarking QM-Dashboard
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Q-DAs® WEB SOLUTIONS EGEGBG

M-QIS WEB

M-QIS Web is the tool of choice for the display of statistics and graphics based on statistical analyses, e.g. compressed
information (benchmarks, charts of statistics, etc.). A flexible structure allows for individual configurations based on
additional data. However, what does this actually mean? The structure of an analysis reflects reality as closely as possible.
As an example, there are three halls, each of these halls accommodates different production lines and each line requires
different operations at various stations and applies machines having individual tools. All these levels provide quality
information also including the information of lower levels. Users navigate through the displayed graphics top down to identify
appropriate measures and room for improvement. The M-QIS Web tool creates and extends the structure of the single

websites and generates these sites dynamically according to the defined structure.

Benchmarking QM-Dashboard

Gesamtbeurtedlung nach Linke
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3D CAD VIEWER
VISUAL SUPPORT

A CAD model specifying product requirements is an essential starting point for many quality processes. CAD models
form the basis for the creation of measurement routines for measuring instruments or test plans intended for semi-
automated or manual measuring stations recording test data. Additionally, it offers users visual support in performing
inspection tasks. The integrated reporting system uses the CAD model to illustrate test and evaluation results.




3D cADVIEWER T

3D CAD PROVIDING THE BASIS FOR TEST PLANS

Users select and import features interactively into the CAD model for test planning purposes in Q-DAS software products.
The import supports established CAD formats (*.igs, *3DXML, *.stl, *.cad, *.cto, *.CATPart, *.0bj). Functionalities like zooming,
rotating or bending the model are designed to facilitate the selection.

If required, users add additional information about features or characteristics, such as specification limits, characteristic
classes etc. They may select a different view for each characteristic, e.g. parts of the workpiece or the entire workpiece from a
different perspective. The software stores the respective view and links it to the associated characteristic.
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Applying Q-DAS products already including a test plan and recorded measured values, users select characteristics and
allocate them to the CAD model.

The parts/characteristics list makes it easy to display single features/characteristics in the CAD model. Selecting respective
features/characteristics from the list, users show all characteristics, only characteristics of specific features or individual
characteristics in the software.
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SUPPORTING DATA RECORDING

0-QIS and procella are suitable for manual data input but they also record data via serial interface. Approved as tools for real-
time visualisation of results and SPC alarm control, they are now even designed to show characteristic-specific views in the
CAD model. The combination of these functionalities guides the operator perfectly through the measuring task. This increases
safety and minimises the risk of faulty insertions.

Part number 105 ) Part description CAD_PP1

Char.No. 2 Char.Descr. lenght 1 LsL 19,950 usL 20,050 Unit mm
ﬁam— ' - 9IS et h 8] |
20,009
Char.Descr. ﬂ.ﬂl

When the measurement data are not recorded by Q-DAS software products but by measuring instruments, e.g.a CMM, the
CAD model serves as a programming basis during the creation of the measuring program.

Many measuring instruments already transfer data in the Q-DAS AQDEF data format to Q-DAS products for visualisation
and statistical evaluation. Due to an integrated CAD model, Q-DAS software products like O-QIS visualise the measuring
instrument’s measurement results in real time. The application requires measurement results and an available CAD model
but also a description file allocating the features / characteristics in the CAD model. Most types of measurement software
support these files.

Without any description file available for the allocation of features / characteristics, users once have to allocate these
features / characteristics in Q-DAS products.

36 HEXAGON MANUFACTURING INTELLIGENCE



3D cADVIEWER T

REPORTS INCLUDING 3D CAD

The CAD models serve their purpose in many fields of statistical analysis; they can even be used in reports. Individual and
customised reports refer to the respective CAD model. Since the features / characteristics are allocated to the drawing, the
report automatically shows the relevant characteristics in the CAD model together with associated evaluation results.

The 3D CAD Viewer provides users with a rich set of features they may use in all Q-DAS software products. Users apply it for
test planning or data recording purposes but it also facilitates evaluations.
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FORM DESIGNER
REPORT AND MASK DESIGNER

All Q-DAS products provide users with report templates. These are best practices recommended by Q-DAS. Reports
contain test plan information, additional texts, calculated statistics and graphics. After loading a data set, the software

shows the respective contents in the selected report template.
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FORM DESIGNER

REPORT CONFIGURATION

Users needing to adapt report templates use the Form Designer to modify them or to create individual templates.

The Form Designer creates report

templates for all Q-DAS products.
Reports are able to show any kind

of output point available in Q-DAS
software products, e.g. texts, statistics,
formulas and graphics. They also
integrate jpg and BMP graphics or

CAD models directly and link them

to characteristics information. The

recipient of a report easily understands
how statistics and graphics relate to
the respective product. Users position

output pointsin a report template by

using drag & drop functionalities.

The Form Designer is often applied together with M-QIS
Engine in order to create individual reports for different
recipients. Users select and apply the created report
templates in Q-DAS products.
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TRAINING AND CONSULTING
EFFICIENT APPLICATION OF Q-DAS SOFTWARE

Numerous open training courses, in-house seminars and consulting services help you apply Q-DAS software efficiently.

Q-DAS trainings cater to the different quality assurance tasks in a company and may be adapted to your individual
requirements.




TRAINING AND CONSULTING

TASK-RELATED SOFTWARE APPLICATION TRAINING

Q-DAS provides specific software application training for different target groups based on Q-DAS software products. These
training courses include classical hands-on seminars and the education of product experts, but also training for software
administrators enabling them to maintain and manage Q-DAS software.

Q-DAS never stops enhancing their software products to best support users in their individual tasks. The software application
training we offer perfectly suits specific tasks or user groups.

Legend:

Statistical methods

Process capability and
measurement uncertainty
according to VDA 5

Process capability
analysis

Measurement system

Machine performance Measurement system

analysis according to
AIAG'‘s Core Tool MSA

studies capability analysis

Introduction into technical statistics based on qs-STAT/destra
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MEASUREMENT SYSTSEM ANALYSIS IN solara.MP/destra
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MACHINE PERFORMANCE / PROCESS CAPABILITY IN qs-STAT
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Itis crucial to master statistical methods and suitable software to perform

machine performance studies and process capability analyses efficiently.
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This seminar teaches you how to conduct machine performance studies
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and process capability analyses in gs-STAT. You gain necessary background

knowledge of efficient data storage and will are to comprehend evaluation
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strategies and associated evaluation results.

procella KEY USER

procella facilitates data recording. A qualified procella key user is thus

necessary to configure the software in a way that it best meets the

requirements of your individual applications and measuring tasks.

This seminar offers in-depth knowledge of data recording. You learn how

= to configure a task-related graphical user interface including required

e — functionalities. It also explains how to handle databases, apply the user

e - management and use the Q-DAS ASCII transfer format.

42 HEXAGON MANUFACTURING INTELLIGENCE



TRAINING AND CONSULTING T

ADDITIONAL Q-DAS SOFTWARE APPLICATION TRAINING

We also offer advanced training courses focusing on specific software products or on specified tasks, such as
» qs-STAT key user
- evaluation strategies in qs-STAT
- evaluation strategies in solara.MP
+ Form Designer in gs-STAT, solara.MP and destra

« queries and databases.

Visit our website for detailed information.

PROFESSIONAL, INDIVIDUAL AND EFFICIENT CONSULTING SERVICES

You benefit from a broad variety of consulting services due to an extensive network of experts in different fields and
industries. Here is a selection of topics we cover.

» We advise you on the introduction of SPC, the implementation of Q-DAS statistical software included.
« We support you in developing a company-specific evaluation strategy in qs-STAT.

» We support you in creating GPS-compliant technical drawings and in tolerancing aspects.

« We support you in performing measurement system analyses and in tolerancing aspects.

« We advise you on the design, introduction, maintenance and development of management systems and teach you how to
apply them efficiently (ISO 9001, IATF 16949, EN 9100, ISO/IEC 17025, 1SO 14001, ISO 50001).

« We support you in performing potential analyses to optimise processes.

« We advise you on the implementation of process improvement strategies, especially Six Sigma.

- We support you in creating company-specific and industry-specific audit concepts and audit programmes.

« We support you in conducting internal and supplier audits in compliance with industry standards.

« We support you in undertaking the tasks of an external management representatives for quality and/or environment in SMEs.

International offices, distribution partners and subsidiaries of Q-DAS and Hexagon Manufacturing Intelligence make these

services available worldwide.
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INTERFACES

There are different ways of transferring measurement data to Q-DAS software. Most frequently, data are transferred from
portable measuring instruments or multiplexers via serial interface or via data interface in the Q-DAS AQDEF data format.

Data available in a different format are transferred to the Q-DAS software by means of a converter. Due to interfaces to
ERP CAQ and MES, Q-DAS software can be implemented in an existing IT landscape.




INTERFACES D

AQDEF®: ADVANCED QUALITY DATA EXCHANGE FORMAT

The AQDEF (Advanced Quality Data Exchange Format) data format is specified
for the standardised exchange of data between measuring equipment and
Q-DAS software products. The AQDEF industrial work group defines the contents

of this data format and always considers basic customer requirements. Its
C E H T E D members thus guarantee that the data format offers a representative scope and
a uniform interpretation and application of key fields.

The result the work group provides is a standardised catalogue of data fields that are relevant to many users. This catalogue
lays the foundation for a quick and clear evaluation based on the acquired data in order to reach smart and reliable decisions
without any time-consuming and error-prone data conversion.

Q-IF INTERFACES CONNECTING PORTABLE MEASURING EQUIPMENT
AND MULTIPLEXERS

Users transfer measurement data directly to Q-DAS software products via serial interface (RS-232 or USB). Our products
currently support more than 150 measuring instruments and multiplexers by default. There are various interface packages
available connecting these devices to the software.

Our packages offer interfaces for the communication between
different types of portable measuring equipment, measuring
instruments having a RS-232 interface, various measurands
and multi-channel multiplexers connecting several

measuring devices and the software. Using boxes connected
to external signals or automated facilities, you may control
the transfer of data through PLC. Interface packages for data
loggers / data collectors support the integration of mobile

data recording devices.

Q-SAP INTERFACES TO SAP R/3 QM VIA STI AND IDI

The interaction of Q-DAS software products with SAP QM offers a comprehensive solution for the joint application of both
systems. While SAP serves the optimisation of central business processes, Q-DAS products provide users automatically with
a complete overview of measurement and test processes and evaluate these processes based on statistical methods.

The QM module of SAP R/3 offers two interfaces to external systems — the “statistical data interface” (QM-STI) and the
“inspection data interface” (QM-IDI). This is how users transfer relevant data such as inspection lots, characteristics and
measured values. Depending on the respective application, users store measurement and test data permanently in SAP
QM or Q-DAS products transfer the compressed results back to SAP QM. Both methods ensure the consistency of the
SAP system. For statistical evaluations, data are either stored in the Q-DAS database or SAP QM transfers them to Q-DAS
products via QM-STI.
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Q-DAS CAMERA® CONCEPT

The Q-DAS CAMERA Concept implements performance measurement systems efficiently for quality assessment in
industrial production. It provides innovative software tools and procedures designing a well-structured and dynamic
performance measurement system. Users can perform process analyses quickly in all phases of quality data flow.
Task-related software packages offer practical solutions.

The Q-DAS CAMERA Concept does not only consist of Q-DAS software products but it is closely linked to a range of
services supporting companies in introducing, implementing and maintaining this system. We advise you on any

statistical issue from the definition and calculation of statistics through to the configuration of an evaluation strategy to
process optimisation.




Q-DAS CAMERA® CONCEPT

PHASES OF THE Q-DAS CAMERA CONCEPT

The Q-DAS CAMERA Concept consists of different phases in the context of (automated) data recording. The collecting phase
integrates systems processing quality-relevant data based on the Q-DAS AQDEF data format or via interfaces to measuring
instruments, PLC controls or superior systems such as ERP, CAQ, MES etc. The software visualises recorded data in real time and
controls them statistically in assessing. It immediately informs users as soon as any SPC alarm criterion is violated.

Central data storage and maintenance are key aspects for the management of data in the managing phase. The data are subject
to automated statistical evaluations according to defined specifications (standard, corporate and association guidelines) in
evaluating. These specified evaluation strategies form the basis for the reproducibility of results and the supply of information to
the planning and management level.

The reporting phase of the Q-DAS CAMERA Concept documents these evaluation results. Q-DAS software products show
results in manually generated result reports, automatically sent reports, dashboards or at websites etc. The archiving phase
mainly focuses on applying available mechanisms to make huge amounts of data permanently accessible without any loss
of information or performance.
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BENEFITS OF THE Q-DAS CAMERA CONCEPT

- Standardised interfaces to various systems

« Comprehensive analysis through integration of quality and + Modular system

process data « Standardised implementation processes and extensive
- Validated statistical evaluation implementation experience
» Automated evaluation and user-specific display of results « International network for global support on site
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eMMA SOFTWARE SUITE
MANAGEMENT OF 3D MEASUREMENT DATA

eMMA Software Suite offers an integrated data management system for the entire process of 3D metrology from the
planning of 3D features and their tolerances along the assembly sequence to quality control in production processes.




eMMA SOFTWARE SUITE

eMMA MDM - WELL-STRUCTURED MANAGEMENT FOR DIMENSIONAL
MEASUREMENT DATA

Brief start-up periods for the introduction of new products, consistent product quality and solid manufacturing processes
are keys to success. Consequently, many manufacturers use systems for graphical measurement planning, measurement
programming, as well as for measuring and analysing product quality. These various systems are often not interconnected.
The required data are only available to a limited user community in a series of decentralised quality and process information
repositories. The solution: the eMMA product family for a data management based on standardised interfaces and a central
database.

Count on global collaboration in the quality assurance: eMMA MDM is an enterprise solution to structure and centrally
manage all 3D measurement data. Coupled with CAD and PDM/PLM systems, eMMA facilitates the synchronisation of
design processes and quality assurance processes. This guarantees that current measurement results will be analysed in

real-time against the appropriate specifications.

Your added value with eMMA MDM

- Transparent and global collaboration in the 3D measurement technology

« Standardised interfaces to all systems of the quality assurance process

« Change management, release status and revision control

« Secure interconnections to CAD and PDM/PLM

+ Consistency from single part up to the complete product along the assembly sequence

+ Supplier integration into the workflow

Compelling features:
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eMMA ANALYST - 3D ANALYSIS AND DOCUMENTATION

The challenge: Single part, assembly, final assembly; injected, welded, lacquered - you have to evaluate measurement
results in all construction stages as well as in all process steps and along the assembly sequence.

eMMA Analyst enables the easy and fast documentation of measurement results. Analysis reports can be automatically
generated by using standardised and illustrated PDF templates with different layouts. With a 3D application the
measurement results can be analysed interactively. Besides historical records and trend analysis charts, graphs displaying
statistical information such as x, Cp and Cpk values or process control charts are also available.

L g T e — - = N
e wi kel B i
Al EE cHgad A O wEE ~F w0 e F g P iy T = 8

- -/ | at E:

Your added value with eMMA Analyst
+ 3D analysis and documentation of measurement results
+ Standardised evaluation algorithms and uniform reports across the global enterprise
» Consistent and transparent processes for root cause identification, verification, prevention and correction
» Standardised import and export formats for measurement plans, measurement results and CAD data

- Fastoverview of the manufacturing quality over time

Compelling features
« Well-structured analyses in 3D scenarios
+ Streamlined quality performance evaluations for different tolerances in different applications and product life cycles

« Functional studies with local alignments

Virtual analysis of assemblies and installation studies

 Process evaluations along the assembly sequence
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eMMA SOFTWARE SUITE

eMMA REPORTER — MONITORING OF MANUFACTURING QUALITY

Quality assurance at the production line requires the detection of tolerance deviations in real time and the identification of
the cause of such deviations. This is the only way to fix weak points and stabilise processes as soon as possible.

Monitor enterprise-wide the manufacturing quality of various components across production facilities with eMMA Reporter.
Tolerances defined within the product design data are used as the basis for the evaluation of different production and
construction stages.

eMMA Reporter updates evaluations automatically and detects deviations in real-time. In this case, the system sends

customisable warning messages via e-mail or SMS to authorised users. eMMA Reporter also supports issue tracking and
root cause analysis. Various charts are available to show deviations and trends in every assembly step of the product life
cycle. For example, users can see at a glance, the percentage of the measured values that are out of tolerance.

Your added value with eMMA Reporter
 Transparent enterprise-wide benchmark of manufacturing quality
« Leverage collaboration independent of manufacturing sites
+ Overview about the progress of the manufacturing quality over the course of time
« Information portal for metrology, management and design

- Stabilisations of the manufacturing processes

Compelling features

[T TR I
« Real-time error detection Py e e —— i ———— " g I —
« Alarm monitoring with warning l 2MM A Repartar
message via e-mail or SMS .

. . |-
Standardised evaluations and | st e
analyses across business units

i,
« Validations of necessary process i . S
corrections T

« Evaluations of measurement results
in all assembly stages by considering
local alignments, product maturity
and tolerances

+ Modern user administration with
policies and access rules




Q-DAS® SERVICES

Our broad range of services supports customers in applying Q-DAS software in an optimal way.




Q-DAs® SERVICES D

PROJECT MONITORING

As a qualified and experienced team, the Q-DAS system integration centre supports the introduction of Q-DAS software
products and the implementation of the Q-DAS CAMERA Concept. We assist you in all phases of the project, from design and
specification to the maintenance of the running system.

WORKSHOPS

We discuss the respective details with respect to installation, configuration and initial operation of Q-DAS software in the
course of a workshop. The first step is to define and analyse the current situation in your company. The understanding of
process structures and operations offers important information to build a system fulfilling your individual requirements.

INSTALLATION AND CONFIGURATION

The practical implementation of the Q-DAS CAMERA Concept starts with the installation. We install the respective software
components according to your system specification and configure and adjust them to your field of application.

UPGRADES

Do you want to upgrade your software version to benefit from an advanced or extended range of functions? Together we
define an individual upgrade strategy, determine requirements and discuss the system configuration.

PRODUCT TRAINING COURSES

We recommend you conduct an individual training programme meeting the demands of your company already during or after
the installation. Depending on the topics concerned, these practical seminars are provided by experienced TEQ trainers of
Q-DAS GmbH. Please find a selection of training courses on p. 40. The comprehensive training programme is available on our
homepage.

SYSTEM MAINTENANCE AND OPTIMISATION

We support you in maintaining the installed system even after a successful implementation. Regular maintenance ensures
long-term system stability. Maintenance includes the optimisation of data management and the definition of archiving
strategies to improve system performance even when you process a huge amount of data.

WEB SUPPORT

We perform remote maintenance and provide the option of desktop sharing for a quick and easy support regardless of
location. Depending on the question you have, we access your system via Internet to save costs and time.

SYSTEM DOCUMENTATION

Comprehensive system installations require an individual technical program documentation helping users operate and
maintain the system.

HEXAGON MANUFACTURING INTELLIGENCE 53



%4 HexacoNn O aDAs

MANUFACTURING INTELLIGENCE

Hexagon Manufacturing Intelligence helps industrial [
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