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Simultaneous collaboration
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Experts want (must)
work together

Each expert uses
their own software
and wants to
continue using this
software (since he
knows how to use it)

Using a standard
data format for
exchange will allow
them to do so, but
any involved
software must be
extended in order to
import/export the
data format
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Simple (and fast) way to extend software
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Using the conexing
development kit

(CDK) reduces
programming effort

Automatically
prevent loss of data
within the CDK
(especially of data
which cannot be
handled by the
particular software)

No knowledge of the
exchange format is
required

Management of
different versions
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More requirements for simultaneous collaboration
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Handle (partial)
exchange of data,
taking into account
that user may have
different access
rights

Data can be stored in
a standard format,
but there might be
different versions of
the project

What if more than
one person is
working on the same
part?
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I I j Get and work with a project (or components)
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Webservice provides

project data (as well
SQrver as available

components)

}\ { { Browse project or

( }n?a? £ » —‘ search components
DO c,d ﬁ@ad using SOAP or Web-

Ul

Download project;
\/\J w alternatively create a
new one

Saving the edited
project results in a
) (new) local version
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Right management

Right management
(on the web-platform)

Only parts with
appropriate access
rights can be
received

User has complete
access to his local
copy (so he can
modify parts he is not
allowed to commit)

Webserver will
handle re-integration
of the particular part
of the complete
project
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I I 5 Same project with different access rights
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Server creates
individual copy of
project according to
the user’s access
rights

Object without read
access are not
included

If an accessible
object is located
below an
Inaccessible object,
the inaccessible
object is commit as
plain structural
information
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I I 5 Saving modifications and creating versions
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< CAEXFileY | caExFile> ] Using the CDK to
; ; load, modify and
CIED s CIE ChomgeMode =" "> save a project, any
- - change will become
¢ /IES { I1ES marked automatically
</CAEXFile™ </CAEXTFfo™ by the serializer
/——\/ within the
T T~ J corresponding AML
{ document
] | Create a new version
S CAEXFle? i{;o%fn] by a single method
:<: £ call; appropriate

o ‘ references to the
Revision ... (/Revisiony ¢ former version will be

added automatically

LITES
{/CAEXTFileY
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Creating a list of modifications
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List of modifications
of one file can be
obtained just be
searching for
ChangeMode
attributes

Modifications of a file
compared to another
can be by loading
both files, ignoring all
changes and saving
the newer file the
original file;
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Commit a (changed) project

UJ@LD a,-mQ
Pocaﬂ W@

4 & OOV
U

é&ﬂf Ly th
Mnai—biﬁ,cg.(.,m

3&

ok
e
bpﬁo ad |

!
4

7]

mm'ée @ Loy V‘?ﬂ‘_‘s ;CM

Create list with
(local) changes

Check if the user has
all rights to commit
all changes

Check if some other
user has committed
changes the user
doesn’t have (update
is required before
commit)

Upload to server (all
checks are made
again to avoid
security issues)

Merge changes to
new version
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I I j Checking rights to commit a version
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Is the local version
based on the same
version as the
(current) version on
the server?

Does the user have
neccessary access
rights (i.e. writing) on
all modified parts?
Read and write

access can be
granted on

Components
Properties

Type of components
Role of components
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I Ijj Merging (on the server)
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@ 1 Server gets a list with
~E (create) <— modifications
Server rejects
P modification if
@ - E (mmi.‘ﬁ [ commit check fails
o : ./ Server loads current
1 dRepisipn —— .
version and
@ ~ integrates any
- IE (mociiﬁ ) €t modification while
‘ _/ creating a
OFdReyisipn ——— corresponding
OfdRevisipr — revision tag
@) 1 Current version
- B (delete] includes references
OPReisipan — to any version
OfdReisipwn ——— Server may keep all
OfdReisipwn versions
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I Ijj Update local base version
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Update may be
required before
commit

Create two lists with
modifications: local
and current web
version compared to
base

Merge both lists to
one list of
modifications

Merge this single list
with web version to
new local version

Replace local base
with web version
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Resolving conflicts
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Entries occurring in
both lists yield to
conflicts (since those
objects are changed
by (at least) two
persons

Conflicts cannot be
solved automatically;
someone has to
decide which
modification should
be used

Resolve conflicts by
deciding to use one
of the two versions
(of the particular
object)
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I Ijj Conclusion and future work
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The development kit
may be used to

—\;{ Yeool /L —te data read/write data

exchange data
(together with the

_— —

e"d‘a""‘é’& cata web-platform)
merge data
We"’ﬁe dota Future work

Modifications with
denied permission
must be handled
somehow
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Thank you for your attention!

TU Dortmund University The research and development project
“conexing” is funded by the German Federal
Institute of Production Systems Ministry of Education and Research (BMBF)
Professorship in Industrial Robotics within the Framework Concept “Research for
and Production Automation Tomorrow’s Production™ and managed by the
Project Management Agency Karlsruhe
www.|PS.DO (PTKA). The author is responsible for the

contents of this publication.
Matthias Bartelt
<matthias.bartelt@ips.tu-dortmund.de> www.conexing.de

www.|PS.DO Institut fiir Produktionssysteme - TU Dortmund



	Virtual Commissioning in a heterogeneous Software Environment��Exchange data, merge and create versions using the conexing development kit
	Simultaneous collaboration
	Simple (and fast) way to extend software
	More requirements for simultaneous collaboration
	Get and work with a project (or components)
	Right management
	Same project with different access rights
	Saving modifications and creating versions
	Creating a list of modifications
	Commit a (changed) project
	Checking rights to commit a version
	Merging (on the server)
	Update local base version
	Resolving conflicts
	Conclusion and future work
	Thank you for your attention!


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



