TJAY CARIK

WOSA/XMC MCAPI and MCSPI
DESIGN SPECIFICATION

ROY-G-BIV CORPORATION

Revision: Second Draft EXHIBIT 2021-5
Author: Dave Brown

Date: Friday, July 1, 1994 ABB v ROY-G-BIV
Project: MOTION. 100 TRIAL IPR2013-00062

Project Location: \\rgbsrvi_2\mastericmpnt

Document Name: \doc\des\des_2\design.doc

Description: This document describes the software design of the WOSA/XMC MCAPI/MCSPI Motion Control
software component.

Revision History: 4/15/94 (DB) - First Draft. Initial writing.
7/1/94 (DB) - Second Draft: Split design off small business plan, incorporated suggestions.

ROY-G-BIV Corporation Confidential

© 1994 ROY-G-BIV Corporation. All rights reserved.

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.

A TEXHIBIT D _
Nannn av\‘rn (‘ CI 4 M



walkp
Typewritten Text
ROY-G-BIV CORPORATION
EXHIBIT 2021-5
ABB v ROY-G-BIV
TRIAL IPR2013-00062


https://www.docketalarm.com/

v WOSA/XMC MCAPI and MCSPI Design Specification

This is a preliminary release of the documentation. It may be changed substantially prior to final commercial release. This
‘ document is provided for discussion purposes only in strict confidence and subject to the non-disclosure agreement executed

between ROY-G-BIV Corporation and Compumotor, a division of Parker Hannifin, dated May 19, 1994.

ROY-G-BIV, WOSA/XMC, MCAP1, and MCSPI arc trademarks of ROY-G-BIV Corporation.

Microsoft, Microsoft Visual C++, Microsoft Visual Basic, WIN32, and Microsoft Excel 5.0 are registered trademarks and
Windows, Windows NT, WIN32s, WIN32¢, and OLE are trademarks of Microsoft Corporation.

Borland and Borland C++ are trademarks of Borland International, Inc.

Printed in the United States of America.

ROY-G-BIV Corporation Confidential. 7124194
© 1994 ROY-G-BIV Corporation. All Rights Reserved.

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

v WOSA/XMC MCAPI and MCSPI Design Specification Table of Contents
‘ Table of Contents
TABLE OF CONTENTS i
1.0 OVERVIEW 1
1.1 DESIGN GDALS ......ciiiiiiririeerireniaitreteeserasesitesitansestenseeseessesesesarsestesissntsisessanassasserssessasasssnsssessesssassassssasaras 1
1.2 DEFINITIONS .....coviveveetirereierseresessasesesssessssesessssssssastsssssrenesesessrsessstssesesssenssssssssasesasessatasssasssssonsssonssssasmessesares 2
1.3 TARGET PLATFORMS ....eveviveuiaeieneassesestnsessasessssssssssestosessssesesesssssbsssss issssssmsnsse sessssatsssssesssssasssasssasasassasassons 3
1.4 MAJOR CHANGE LIST ...cvccviveriermenerisiressiecmseresesemasssrssesssnise sissssesssssassssnsssssesanessssssesessenssssnsscassesesessonases 3
2.0 OVERALL DESIGN 5
2.1 INTERACTION-MAP DESCRIPTION ......corriiitiinierernisrseneretoisesiessisessestesiassasassssssssssesssesnenssonnsscosiaresassssssns 5
2.2 MAIN INTERACTION-MAP = LOCAL SEVER .......ccevvitrrereeerenrmsisisisinissimsssisnsessnssseraasessssnsssasssssrsnsssssonsons 6
2.3 MAIN INTERACTION-MAP - REMOTE SEVER [FUTURE FEATURE]......ccoocviinimiiiiniincrnreriirenrnreeene 7
2.4 MODES OF OPERATION ....vitivuersrieseiresiesssiesessessesssassesesesosssessestsnsssstssssssasassssesssssassntorsstass ihesessneatsssuesssassnnins 8
3.0 SCENARIO MAPS 9
3.1 SCENARIO-MAP DESCRIPTION.....c.o.cvenee eeeveeeet et et et st s A e asa s e R ea R na et et et e ta s bR s
3.2 INITIALIZATION (CORE MCAPI) ..c.ooirtiiriirrereninninirectininisesrars e ssss et s s st st sansn st snssbssnsanss
3.3 INITIALIZATION TUNING (CODE GENERATION MCSPI)......c.cciiiiminiininnninissesescncenessciissnassinnes
3.4 SERVO PID TUNING (EXTENDED AND EXTENDED UI MCSPI).......ccocvimnnniiinncsiiiiiiiens
3.5 MOVING ABSOLUTE (CORE MCSPI) .......covvrriiiiimninicieecrnieenncsiones
3.6 MOVE RELATIVE USING A VISUAL BASIC APPLICATION. .........coveeveeennns
3.7 MULTI AXIS LINEAR INTERPOLATED MOVE (EXTENDED MCSPI)
‘ 4.0 C/C++ SUPPORT 17
4.1 € SKELETON ...cooovetiterieeeresersesensssasissassssssesssestssesesiscasessesseseseessassessstssessasibesasestasssssussssnssessansnsstrsssssssssssnas 17
VB I (117707 11 7.07 11 (o) < SO OO OpP O P R OO PO PP PP PRSPPI 17
4.1.2 Create The Motion Control COMPORENL .............ooucevvrenniiivininienmsisisass s insssies e snacasasas 17
4.1.3 Use the Motion Control COMPORNENL.................cvcuiiimiimisiniisianisssaes et 18
4.1 4 ENd OLE 2.0 SESSIOR .......cocvovevvvveiirivessateaaesseeeseeiereseseossessss s st as e r st s bat s bk e en ot st 19
4.2 C++ SKELETON [FUTURE FEATURET] .....ooeiiiiiimiinmciinie e ettt 19
B. 2.1 TRULQLIZAEION ...ttt ee e e etk r et a b s sas s b sa s b b e b aa s s e et sk sa e n s r o n bt 19
4.2.2 Create The Motion Control COMPORNENL................cccooovniiiiinicininmeneniie s 19
4.2.3 Use the Motion Control COMPORENL..................cccovvimeminieieisiiniies e s 20
4. 2.4 ENA OLE 2.0 SESSI0N ......c.covvvovtveiverereeeesesiersiessnesassssssasaessatssntssnsssiasssestsessnstassasasinesesnersarasissssisness 20
5.0 VISUAL BASIC SUPPORT 21
5.1 OLE AUTOMATION .....oecuiimierterreressiressressssesersssseressens sessssesssssssastatssessssmesesssssistssessastssssssassssssensansarsssas 21
5.2 AUTOMATION EXAMPLE......ccoiviteririverereseressesesasassstrsessessmesssssesssmsssssssssssssnsassssssssonesttessienessssesinrensasasenanes 21
5.3 OLE CUSTOM CONTROL [FUTURE FEATURE] .....ccoitiriirminieriinmsiisinnesssissssis s sessessasesees 22
6.0 STANDARD OLE INTERFACES 23
6.1 TCLASSFACTORY INTERFACE ....ivvecuiviesrestrorieessesaresssscsseotonsistoserarsissssasnsesesssesstssmsssassestassssansassasassnessasons 23
6.2 IDATAOBIECT INTERFACE ....covevieeninincrirereessseesssisesssstssssnisesessssestssiass sessmesessssossistssos s sesssssssasssssnanessssess 23
6.3 TDISPATCH INTERFACE .....vevversreeiteiosssssssiaessnssestssestsessserssnmnsasssiassssasesessenmosssssssssssnesssssasasssntansassnsssunsssass 23
6.4 IMARSHAL INTERFACE [FUTURE FEATURE] .....ccoivomnieiiniintimirnsnessssistininssssnsn s ssssassnssensssnssns 23
6.5 TUNKNOWN INTERFACE ......veveuiiverereersesetssessssssssssssssssmressessabassssamsrasstssssssssssatstasesensbssssssssssstansussessnsasiasans 24
7.0 DRIVER ADMINISTRATOR MCAPI OLE INTERFACES 25
' 7.1 STANDARD OLE INTERFACES «....vvveveveeeeermessesssesssesesessssssssssssssssssssssssssessesssssssssississsssessssssssssssasssssssssassase 25
7.2 CUSTOM OLE INTERFACES ...cvruierietsveriaseinssesessesesismestssesesstossssessansssstsassesssssonssssstsssansms e rssasasssansssansosess 25
ROY-G-BIV Corporation Confidential i 7124/94

© 1994 ROY-G-BIV Corporation All rights reserved.

R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

v 3 WOSA/XMC MCAPI and MCSPI Design Specification Table of Contents
7.2.1 ICOMPONERLERNY .........cocviiiiieieiirietereeece sttt st et ettt s st s as s s e s en st sonesne e neas 25
. 8.0 MOTION CONTROL COMPONENT MCAPI OLE INTERFACES 26
8.1 STANDARD OLE INTERFACES .......ciuvtniiieiitenisiise st sessstsse et eee e st sasasensnssbassansssstsesesssastsssasssnns 26
8.2 ATTACHMENT RELATIONSHIPS.....c..cvievtiriierteeriseriessersisiesessessnsseesssssssssassessossassssmensensosssssssssssensesesseossoens 26
8.3 CUSTOM OLE INTERFACES = GENERAL........oiiuieimienmineeesosossisnsreniessensassssatesesssessassesessensassssssossssssesisasans 28
8.3.1 IBatch Interface [FUTURE FEATURE].......c.ccoucooiieimiriniintiees st eassss e sn s 28
8.3.2 JCOUNLEr INICIJACE ...ttt e a st sess sttt ettt as et ssenseteeanea 28
8.3.3 JCUPrentSIate INErface............vccuiveiiiirnseeriiiincisintersesssor s esrssasassssese et ssesesssssesessssssesssrssatosesees 28
8.3.4 IDisplay Interface [FUTURE FEATURE]...........occcoouoimmomecenniisiiissesniissssinsssessssssensassnssesessnens 29
8.3.5 IENCOMRr INIEIfACE. ...ttt bbb st sr et a bttt et r s 29
B.3.6 IINterrupt INIErface................ccoooviuiuiiiniiiiecciect ettt ettt ettt 30
B.3.7 JIO INMEITACE ...ttt ettt s et b bbbt be s 30
8.3.8 JJOYSHCK INLEIfACE. .........oveveevrrenierieerenias st sssansa st as s b ases s s s rasasasaeaesssssaatsssasatensssasarssenes 30
8.3.9 ILImits IRLEIFUCE ..........cooueurieiieieiricisieceie ettt ettt bbb h bbb et e b ae bt
8.3.10 IMotion Interface
8.3 11 ITImeEr INEITUCE. ...ttt et ettt s bt sb st st ees
8.4 CUSTOM OLE INTERFACES - CODE GENERATION ....couviuimiirmmiincrenisissaseessesssnsescssnisnsenseneaneeseonmcnssesces 32
8.4. 1 ICONAItIONGL IREITACE .........coocvevieirisiveeiiiieee ittt e es s s e bt s et a bt e ben b sans 32
8.4.2 JOPCIQIOE INIEEIACE. ........o.ocveereivieiisteree st eb st b bt st b s aas s e b e bt st ata s bem et essasasatbans 33
B.4.3 IProgram INIEITACE................ccocovreccciieericiiiiscoeit ettt ot et et sa st st e et ebans 34
8.4.4 IProgramMgmt INterface...................ccocoviiiiiiiiiiiciiiiiiiniiceitcee et sttt 34
8.4.5 ISUBPOULING INIEITACE. ...ttt v s bbb ss bbbttt et tses s 34
B.4.61Variable INIErface ...................occoveiriiinisiecreirenee ettt et st e en et a et ea b 35
8.5 CUSTOM OLE INTERFACES = DIAGNOSTIC ......cvovmvuivemeiiseerenseenmcssiosssnesnesanesssessssesesssassssssssssansnssssessessnns 35
8.5.1 IDEBUZ INLEITACE. ...ttt bbbt 35
. 9.0 MOTION CONTROL DRIVER MCSPI OLE INTERFACES 36
9.1 MCSPI CATAGORIES ...cviiiiiititimirincsiretirenisresessesissstssssenssstsssas s s s ins ssssrassssessssresssssmsessassssestsrsssssssssssnses 36
1.1 €OPE MUSPI ...ttt et e ekt e e skttt na e ettt st ne et en e 36
9. 1.2 EXtEnded MOSPL...........ooeoiioeiieiectte ettt et st ssbabase s seasser st s p st eae e s bea s ass 36
9.1.3 Extended UI MCSPI ..........cccovmrvcuvecnces
9.1.4 Extended Code Generation MCSPI
9.1.5 Extended Vendor Specific SPI .......................
0.2 INTERFACE MAP......... ottt vbsessins e et asaesaass e st st eese st s b e ns st sbae st stasnssasensiassabesesstensssemssassantasnsonnes
9.3 STANDARD OLE INTERFACES .........cccotiieieruirnierieriessenersrersrssmersesasessasstasessssassasssssssesnsassssasesssesssasssssesnares
9.4 CUSTOM OLE INTERFACES = CORE ......cuotoureiirmirctnsinisintres st sisiresissss et st snebsasasbs b ensssssnssssssssenenas
9.4.1 IDrvCore_AnaloglO INEIfACE. ........ ..ottt asb e e
9.4.2 IDrvCore_CurrentState IMErface.................cooveiiieivnniiniciiiiiie s s
9.4.3 IDrvCore_DigitallO Interface :
9.4.4 IDrvCore_Encoder Interface.............ccocouimiiiiiiiiiiiiiiiiciviccc et
9.4.5 IDrvCore IO INterface...............cooviiiimiiiiiiiinininiiiii s
9.4.6 IDrvCore_Limits INIEHJACE ...........c.coovecueeieiiieiirieiiieeet et et e e e
9.4.7 IDrvCore_MOotion INLErface..............c.vimiiniim e s
9.4.8 IDrvCore_Servo TRIErfaCE............ccccocccvineiiciniiiiiiii st
9.4.9 IDrvCore_Stepper INerface ... s s
9.5 CUSTOM OLE INTERFACES = EXTENDED.....coveiiiiiiirininninisisisssesessssss s s s ssssssssessssssnssonsssses 42
9.5.1 IDrvExt_Counter INIErface...............c.cvcvvniinincivionmiineiinisitsies s st sssssssssisin 42
9.4.2 IDrvExt_Debug INterface (Private) ..............ococccocuvvniiiiniiniiniiciiiniseesississsssassssss st sesssanes 42
9.5.3 IDPVEXI_DiSpIay IRIEIfaCe.............c.orueeiveeicenicesereriiniiinis sttt ssisas s as s 42
9.5.4 IDrvExt_Encoder INErface.................cnviviiciiiiniiiiiinscicc s ses e e 42
9.5.5 IDrvEXt_INterrupt INLEYTACE..............ccoeouemriniiiiiiiiniiie ettt bt 43
‘ 9.5.6 IDPVEXE IO IR ACE. ......ouo.e oottt ettt aee e 43
9.5.7 IDrvEXt_Joystick INIErfaCe...............ccooooiiiiiiniiieiiiiities i b b 43
ROY-G-BIV Corporation Confidential fi 7124194

© 1994 ROY-G-BIV Corporation All rights reserved.

DOCKET
AL A

L R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

;e ) oat

v ¢ WOSA/XMC MCAPI and MCSPI Design Specification ‘ " Table of Contents
9.5.8 IDrvEXt_Limits INIRIfACE...........cccooouvriririiiiriniiice et bbbt 43

‘ 9.5.9 IDrvEXt_MOLION INEIACE ...t 44
9.5.10 IDrvExt_Timer INErface .............ccovvevececcciiiinintitiet ettt e 44

9.6 CUSTOM OLE INTERFACES - EXTENDED Ul....cciiiirtieiinnisincenarsnnniiisenieismreieesesmmmermmesess e 45

9.6.1 IDPVExtUI_AnaloglO IRLEIfaCE............cccovvrireireeieieieriicninisnitre sttt ran s 45

9.6.2 IDrvExtUI_CurrentState INIErface. ...ttt s 45

9.6.3 IDrvExtUI_DigitallO INIErface................couvuiriciiiniiiiiininianeies s e st sess s 45

9.6.4 IDrVEXtUI_Servo IRIEITACE. ..........covveieriiieiiicieictit et e 45

9.7 CUSTOM OLE INTERFACES - CODE GENERATION ....cc.civiuiuiiniiueriiiisestssisie s sassstssssonsrestsssssitsionrannsnsas o 45

9.7.1 IDrvEXtCG_Conditional INLErfice ..................ccvvecccciiiiiiiniiiiririeiniisisiis s 46

9.7.2 IDrvExtCG _Operator IRErface.................ooiiiviiiiineineiees s s 46

9.7.3 IDPVEXICG _Program IRLErface. ...t 47

9.7.4 IDrvEXtCG _Subrouting INLErface. ............couviiiiiiniiminimninisinisisiensiscsss st 47

9.7.5 IDIEXICG _Variable IMErfaCe. ...t e st sttt 48

9.8 CUSTOM OLE INTERFACES = VENDOR SPECIFIC ....c.cucvmiiniernsssniesmiasmsssersssrenssssessucmisisssimistissasssranssses 48

APPENDIX A 49

A.T UNRESOLVED [SSUES.....ccot ittt csssssare st sesesasssstsssestssstsosssasssrsness ostsananssssssssasastanssnans 49

A2 REVIEWER FEEDBACK ....coviireininiireeeeiiirisresiines s eresi st e sta et e st se st bssasatsharassssbsas sansnansbanasnunnssyaneseensss 49

A.2.1 COIreSPONAENCE ..........cccucmiiniiiieieieerciie et s e bbb e e 49

ROY-G-BIV Corporation Confidential iii 7124194
© 1994 ROY-G-BIV Corporation All rights reserved.

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




