I| m GEA Farm Technologies

CONDOR as Job Queue Management
for Teamcenter 8.x

7th March 2011
313000 Matthias Ahrens

GEA Farm Technologies / GEA Farm Technologies GmbH




The issue
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To support a few automatic document converting and handling
mechanism inside Teamcenter a Job Queue Management solution is
required, which can perform operations in background processes.

Such background processes have to be included into Teamcenter
EPM workflows.

Type of background processes:
Update of NX CAD UGPART drawing files
Converting NX CAD UGPART drawing files into TIFF formats
Upload TIFF drawing files into SAP archive

Render product representation images for sales tools with UGPHOTO
Run numerical solvers for FEA, CFD in the background
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The Job Queue Principle
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To collect multiple process requests into a list of jobs, which should
be performed.

Select a job from the queue and assign it to an execution process /
machine.

Get the output / response from the execution and store it back into the
system, which generates the call initially (e.g. Teamcenter)

Inform the initial system that this specific job is completed
(e.g. Teamcenter workflow approve — perform sign off)
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The Job Queue Software Solutions
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CRI - Create Image Server

This is part of the Teamcenter PLM — Easy package, which was
developed and offered by the German subsidiary of UGS / SIEMENS.
It was shipped in Germany with the Teamcenter 2005SR1 releases. It
IS not a part of the Teamcenter core development roadmap. The
availability for future release of Teamcenter is undefined.

TSTK Translation Solution Toolkit (former ETS)

This is the standard tool, shipped with the Teamcenter installation
package. It is the core mechanism developed and supported by the
Teamcenter development.

CONDOR

Condor is a development project, managed by the University of
Wisconsin (USA). The intent is to provide a reliable system for High
Throughput Computing (HTC) on large collections of computing
resources.

http://www.cs.wisc.edu/condor/
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Why not using the PLME Create Image Server?

5

The development strategy of this is not transparent to the customer
base.

We have utilized this in our Teamcenter 2005 SR1 installation an
have made experiences with it.

The system is limited to 2Tier server based nodes / executors

The implementation of a new job type (e.g. render video sequences)
requires an entire copy of an existing CRI instance.

The different CRI instances are not linked together. Therefore each
pipe has its own CPU consumtion.
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Why not using the TSTK standard solution?

6

The TSTK requires for each translator type a separate JAVA class
programming for the PRE- and POST- actions (e.g. export of files and
Import of files).

The JAVA classes have to be integrated into the core Teamcenter
installation. This requires multiple system shutdown and start
operations during the implementation phase.

The TSTK dispatcher is not able to negotiate between multiple
available nodes to assign specific nodes to the jobs, based on its
criteria.
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Why using CONDOR?
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CONDOR provides the capability to classify the available nodes by
customized criteria (e.g. NX node, 4Tier or 2Tier node, Server or
Client node, Location of the node, etc.).

Each CONDOR job can be submitted with individual job requirements
(e.g. a special job type has to be performed in every case on a server
node while other job types can be performed on 4Tier clients).

The jobs can be managed within the job queue with various command
line tools. (e.g. a specific job type can be set to a higher priority)

Multiple jobs can by linked together via the CONDOR DAG (Directed
Acyclic Graph) mechanism (e.g. A workflow perform sign off job has
to be performed on a server node while the previous render job can
be preformed on a 4Tier client node)

The system provides a high flexibility on the job type definition and
node definitions (e.g. A job for a drawing update has to be performed
on an execution node, which is located near the original file volume).
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Disadvantages of CONDOR within Teamcenter G=A

* There is no direct interface between Teamcenter and CONDOR,
which can be installed and configured out of the box.

* The interaction between Teamcenter and CONDOR has to be
programmed.
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The interface concept

G=A

* To connect CONDOR with Teamcenter the following interface

concept is tested.
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1. Export from Teamcenter G=A

* To export data from Teamcenter within a workflow two standard

action handlers (EPM-export-to-plmxmlfile & invoke-system-action)
are used
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|5 Somelc
'3 00 UGPART_UPDATE_TIFF = 1;! Skip Argurme.., Value(s) {dd)|
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1. Export from Teamcenter — The target objects

G=A

* The EPM-export-to-plmxmlfile handler exports a lot of information for
the attached targets as XML file. Which data are exported are defined
In a special PLMXML transformation rule

=% ClosureRule

Trawversal Fule Mame:

scope of Traversal:

Cutput Schema Format:

Description:

@ Export

PLMML =

) Import

GEA_EPR_UGPART_UGKMMASTER

N\

Frimary 0.  Primary O... Secondary.. ZSecondary.. RelatNHelate
CLASE ItemRewvizion |[CLASS Iter ATTRIEUT iterrs_
CLALE ke CLASS Form RELATIONP... M
CLASS IternPewvision |CLASS Form RELATIOMNP... Ik 1
CLASS TternRevision |CLASS Dataset |RELATIONP...*
CLAZE Dataset CLASE IrnanFile :PRDF‘ERT\" [ref_list
CLASE IrnanFile CLASS * ATTRIBUTE  walurm,
CLASS Dataset CLASS Form PROPERTY  |[ref_list

Lzed for the WGPART UGMMAETER properties export in @ workflow

X XML Notepad - \110.224.158.170\temp\epm\g1K134tg10X ot CARAAAAAAAAAAA\EPM-export-to-... [ = || (=) |
File Edit View Inset Window Help

A= 4 & B3 XHH == DX otCAAAAAAAAAAAAN EPM-export-to-plmxmlfile.xmifikd
Tree View | XSL Qutput
& xm1 wverzion="1.0" encoding="utf-g" -~
& #comment GENERATED BY: PLM XML SDK 7.0.2.173
=) PLMXML
& zmins http://www.plmxml.org/Schemas/PLMXMLSchema
& zchemaVersion 6
& language en-us E
& date 2011-03-06
& time 20:29:12
& author Teamcenter V3000.3.0.20100916.00 -

+---|=) Header
#---[) ProductRevizion
= |

& id idé
& name 7777-8000-777 Condor Update 2
& accessRefs #id3
& =subType Item
& productId 1055003

4§ Description 1055003

#l-J) ApplicationRef

+---IJ) AzzociatedForm i

| Error List | Dynamic Help|
Description File Line Column
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1. Export from Teamcenter — The job objects G=A

* The invoke-system-action handler exports the major information for
the job to another XML file. The structure of the XML file content is
Teamcenter internal standard, which can be addressed by a PERL
script, which is executed automatically as follow up. The customized
PERL script creates a unique job folder and copies the two XML file

Into it an calls the VBScript.

Nﬂ AML Motepad - \\10.224.158 170\ ternphepmi gl K134tgl0Xot CAAAAAAAAAAAA M invoke_system_..

File Edit View Inset Window Help

DEH &4 Ea X H @ & # | W0.224.158.170kemplepmig1K134ig1

Tree View | XSL Output

= & TC_Proc_XML Definition

+- i TC_Proc_ XML
£ TC Proc XML
£ TC Proc XML
£ TC_Proc XML
& TC Proc XML
& TC Proc XML
& TC Proc_XML
) TC Proc XML TaskGenealogy

95 _UGPART UPDATE TIFH
perform-signoffs
ahrens.ma

=)

Buthor CAD

Starten

1] E-E-F - F-E

ZHeader: D:\tc83wl9h&“srchd

-tiff=y

— _ g | -workpath=d:\temp\epm
TC Proc XML Pr
TC_Proc XML reference_attachme

er+++++L-

Mame = | Grﬁﬁel Typ |
|2 EPM-export-to-plicrmlfile. xml 14 KB #ML-Dokument

@ invoke_system_action.log 6KE LOG-Datei

|22 imvwoke_systern_ackion,xml 10KE  #ML-Dokument

-system=GEA ZFM CONDOR_SUE!

|7 \\10.224.158 170\ugs\TcB_PL1\bin\GEA_EPM_CONDOR_SUBMIT_pl.bat - Notepad++ [=| =]z
File Edit Search View Encoding Language Settings Macro Run  TedtFX  Plugins Window 7 X
a = 2 o @ & [ i |thBg| 2 x| BE|= '—J|° .

[ GEA_EPM_CONDOR_SUBMIT pl bat |

155 = execute_command { Vi
158 &printlog( "o |
g v &printlog( "
158 EfitEEEEEEE
5 ?t copy - the  pre -
] n 3
length : 13887 lines:308 Ln:1 Col:1 Sel:0 Dos\Windows AMNST INS
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2. Transform data for CONDOR job (5=F

[ -y

* The core implementation development is made on the VBScript,

which captures information from the two XML files and convert them
iInto CONDOR job descriptions.

* It starts with the invoke-system-action XML file and gets additional,
related data from the EPM-export-to-plmxmlfile XML file
(e.g. UGPART-ATTR data like page size, etc.)

|7 \\10.224.158 170\ugs\Script\EPM\Condor\EPM_Condor_Submit.vbs - Notepad++

=8 E0E =5

File Edit Search View Encoding Language Settings Macre Run TedFX Plugins Window ? X

e e &l k- Tl | [ tg| 2 x| BE|= LJ‘. ] | &2 av2gmny
5] EPM_Condor_Submi vbs |

Dim xml!

length : 51754  lines: 967 Ln:1 Col:1 Sel:0 UNIX ANST NS
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2. Transform data for CONDOR job

gl:;
e 4

* Based on the job type it creates multiple CONDOR specific files. An
BATCH file, which should be executed on the node and a CONDOR

submit description file.

File Edit Search View Encoding Language Settings Macro Run  TedtFX  Pluging  Window 7
sOEGRGE 4Dkl e/l @ EE

= EPM_Condor_Submit vbs

A \\10.224.158 170\ugs\Script\EPM\ Condor\EPM_Condor_Submit.vbs - Notepad++ EI

X

S1ERIEENREE - >

e e e e e o e e e e e e e o o e o o e e

The .bat
execution file

T e perscR S, o | =
Ti-ESurch - Vew: Encodng - LangusgeSeings W Rum-Tasf .-l Widow 1
Pl =Ry =1 an] N7 B IR | =2

=) CONDOR 6 _FERFORM_SIGNGF?_EXECUTE bat |

ECHD USERDGHATH - 5
ECHD Borking Direstery
= e

length 13174 lines 162 Ln:1 Col:1 Sel:0 DesiWindows AN 3

The .condor
Job description
file

-
' Function to write a CONDOR submit file for the perform SIGNOEFF task
e e e e e e e e e e o o o e e e e e e e o o e e e ok ek ek
ElFunction condor_jobfile_submit_SIGNOFF (ByVal StoreDirectory, ByVal PerformSignOffTaskTag)
" Build the FileName for the Job execution file first
Dim JobFullFileName
JobFullFileMame = StoreDirectory & "“CONDOR JOE
' -Delete a previous version if it exists
chkFile (JobFullFileName} = 0 then DelFile{JobFullFileName)
e e e el ol o e e e e e e e o e o e e e e el e e e
' Open the local setup environment file
e e e e e e oo o e e e e e e e o e o e e e e e e o o o e
£75 Dim cbjFileSystem, oFile
&76 Set cbjFileSystem = CreateObject ( pting
€77 Set oFile = objFileSystem.CreateTextFile (JobFullFileName, TRUE)
578 e e e e e e e e e e e e e e e
€79 ' ‘Write local setup environment file
&80 e e e el ol o e e e e e e e o e o e e e e el e e e
681 oFile WriteLine ("EfEE e e S ESEES R R EE PP EREEEEtEEEeREEaERaREREEEEE™
€82 oFile WriteLine (" Condor  Job subm
€83 oFile WriteLine (" ener i
€24 oFile.WriteLine (" ubmit
€85 oFile.WriteLline ("£"} 3
€88 oFile.Writeline ("# It i to
€87 oFile.Writeline ("£"}
€88 oFile.Writeline ("# D=t==" & Date)
€83 oFile.Writeline("# T
€30 oFile.Writeline ("%
€91 oFile WriteLine ("%
€92 oFile.WriteLine ("
€93 oFile.WriteLine (" ")
€94 oFile.Writeline ("
€35 oFile.Writeline ("UNT
€96 oFile.Writeline ("OU
€97 oFile.Writeline ("
€98 oFile.Writeline ("LOG
€33 oFile.WriteLine (") i
‘.-.l-. R __...‘..______ e e e i :
Visual Bas length : 51754 lines : 967 Ln:129 Col:33 Sel:0 UNLX AMST INS

| 10224158, JOB_PERFORM_ 6. = || = (i)
File fdt Sewch View Encoding language Settmgs Maco Run TedfX Puges Window i

cHEHR @ 4Dkl e @it x|l =1[B0| -
= CONDOR_J0B_PERFORM_SIGNOFF_EXECUTE_SUBMIT conder

Clumsar) 3 (Process) TCTASKTAG=gLXIIdngio

£

= PIeXec.aKe, TC_TUR_Jurnil BAT, TeST. v
FILES = nast.vk

® Dafine raguizements on th
AERUIRENENTS = machine ==

length 1599 fines :47 Ln:1 Col:1 Sel:0 DestWindaows  ANSI 3

14  Text Uber "Einfigen Kopf- u. Ful3zeile" einfiigen

GEA Farm Technologies




2. Transform data for CONDOR job

G=A

* If multiple processes are required (e.g. Update on a 4Tier client and
follow up perform signoffs confirmation on a 2Tier server) it creates an

over DAG job dependency file for CONDOR too.

The .dag file, which defines the job
dependencies for CONDOR

o= =} eLgllﬂa'E:I | |Iﬁbﬂ|% :'a|~—"|.‘1_'l.|§'+' *—J|.

(5 CONDOR_JOB_UGPART_UPDATE_CHAIN_SUBMIT dag |

[0 \\10.224 158170\ temph epm’\ g1 K134t g1 0X ot CAAAAAAAAAAAAA\ CONDOR_JOB_UGPART UPDAT... [ = |[ = | == |

File Edit Search View Encoding Language Settings Macre Run  TextFX  Plugins Window 7

O it i ittt
Zz $ Condor Job Chain (DAG) submit File

] Generated zutcmatically by EPFM Condor Submit.vbs
Submit File is used by condor submit dag.exe

It is-used to submit a UGPART UPDATIE Job chain

£
£
£
£
£
§ Date=07.03_2011
£ Time=05:41:13
£ GEA Farm Technologies
£ 313000 Matthias Ahrens
12 £
15  PEEP PP E PRI E R PP P e PP PP E e PP E PR S E PSP EEEEEEREEEEEEEE
14 JOB T1 CONDOR_JOB I055003 001 DEW 01 USDRRT UPDRTE EZXECUTE SUBMIT.condor
15 JOB PS5O CONDOR_JOE PERFORM SICGNOFF_EXECUTE_ SUBMIT.condor

& BARENT T1 CHILD PS5O

length : 577 lines: 17 Ln:1l Col:1 Sel:0 Dos\Windows AMSI
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2. CONDOR job submit

Finally it submits the jobs to the CONDOR queue management
system

M o | CAWINDOWS system32h cind.exe

D:stempepmrcondor_status

Hame OpSus Arch State Activity LoadAv Mem ActvtyT ime

SU42264B0OE?178@ WIHNTS2 INTEL Claimed Busy A.AAaA 3583 G+0A:B0:-88

PC42264B0OES553 .eme WIHNTG1 H86_64 Unclaimed Idle B.AAA 8125 @+61:46:-49
Total Owner Claimed Unclaimed Matched Preempting Backfill

INTEL-WINNTS52 1 5] 1 i a
AB6_64-UINNT61 1 5] 5] 1 i a

Total 2 5] 1 1 a a

WD :“tempsepm>_

o | O3 WINDOWS system 32 cmd.exe

=
=
=

= & & =
o &=
kol oo )
& &&=

o & &
kol oo )
o = R ]

kol oo )

kol oo )

o W 00
=
=
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2. CONDOR job submit G=

* The advantage of CONDOR is that each job can be prepared with a
requirement string, which defines the attributes of the needed

resources.

44 § Define regquirements omn t he executor

45 REQUIREMENTS = (GER Location == "BOE") && (GER TC Access = "Z2Tier™) && ((Rrch == "INTEL") || (Rrch = "HEB& €4")) && ((OpSys = "WINNT&l") || (OpSys = "WINNTSZ"))
48 § Ldd to gueue

47 QUEUE

5 REQUIREMENTS = (GEA_Location == "GAL"™) && (GER_TC_Access == "4Tier") && ((Rrch == "INTIEL") || (Rrch == "H8&_¢€4")) && ((OpSys == "WINNT&l"™) || (OpSys == "WINNI5Z"))

4g £ Add to queue

44 § Define regquirements on the executor
47 QUEUE
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3. CONDOR Teamcenter interaction back link

When a job is done by CONDOR a few post — processing actions are
required (e.g. import files, approve task)

For these actions a server based CONDOR job is defined, which uses
standard Teamcenter 2Tier command line tools like:

Tc_workflow postprocess.exe => to approve the perform-signoffs task

Import_file => to upload the results (e.g. TIFF exports) into Teamcenter
TCX-delete-dataset workflow handler => to delete previous versions
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