ot
SCIOPTA
<«

High Performance
Real-Time Operating Systems

SCIOPTA Kernel Manual



Copyright

Copyright (C) 2018 by SCIOPTA Systems GmbH. All rights reserved. No part of this publication may be
reproduced, transmitted, stored in a retrieval system, or translated into any language or computer language,
in any form or by any means, electronic, mechanical, optical, chemical or otherwise, without the prior writ-
ten permission of SCIOPTA Systems GmbH. The Software described in this document is licensed under a
software license agreement and maybe used only in accordance with the terms of this agreement.

Disclaimer

SCIOPTA Systems GmbH, makes no representations or warranties with respect to the contents hereof and
specifically disclaims any implied warranties of merchantability of fitness for any particular purpose. Fur-
ther, SCIOPTA Systems GmbH, reserves the right to revise this publication and to make changes from time
to time in the contents hereof without obligation to SCIOPTA Systems GmbH to notify any person of such
revision or changes.

Trademark

SCIOPTA is a registered trademark of SCIOPTA Systems GmbH.

Corporate Headquarters

SCIOPTA Systems GmbH
Hauptstrasse 293

79576 Weil am Rhein
Germany

Tel. +49 7621 940 919 0
Fax +49 7621 940 919 19
email: sales@sciopta.com
wWww.sciopta.com

Document No. S09332RL1



Table of Contents

Table of Contents

1. SCIOPTA Real Time Operating SyStem ......cccccueeeccssnreecssssssessssssssssssssasssssssssseses 1-1
1.1 TOETOAUCTION ..ttt ettt e et e et e et etteeetbeeaseeesbeesssesseaesbesssesssaesssenssaesseanssesnssesssennsaens 1-1
1.2 CPU FAMUIIES .....veiviecerieeie ettt etee ettt ette e beetteestb e b aeeteaesbeasaaeesseabaesssaestesassessseaasbesnsaesseennses 1-2
1.3 SCIOPTA KEINEIS.....eeuteieieiietieiieeete et eieste st et ee e ste e e e esaes e ese et aesessassessessansassessensaseassesssseasessessensens 1-2
1.4 ADOUL thiS MANUAL......c..iiiiiiiiieciiiei ettt et te et e e tbe b aeeteeessbe s aesseessbeessaesssesssaesssaesseanns 1-2
1.5 SCIOPTA SyStem ManUALS. ......cc.coverteuiriieeterietintee ettt sttt eebeete st et ter et eve bt e saese e ensensenees 1-2
2. SCIOPTA ArChiteCtUIe. . ..uueeiiecesruriecssssrreccsssnricssssnssossssassesssssssssssssssssssssssssssssssssssss 2-1
2.1 TNETOAUCTION ...ttt ettt ettt et e st et teesaesbesseansen e ansenseenseaseensessensaessensesnsensennes 2-1
2.1.1 SCIOPTA KEIMEL V2 ..ottt ettt et et et et ete e ese e eneneenen 2-2
2.2 IMOQUIS ....cv ettt sttt et et s te et e be et esteesees st e e eseene e s ee e sseesaesseesbeeseensenteeneenseaneenne et eeseenees 2-3
2.2.1 TNETOAUCTION ...ttt ettt ettt et e et es e esaesbesseessesseessenseensaseens et eensansaensesssessenene 2-3
222 SYSTEM MOAUIC. ....c.eeeieetieie ettt ettt st ettestees et et et eseestessaessessesssesseessenseeneensean 2-3
2.2.3 IMOAUIE PIIOTIEY .. vvinitieeiietieie sttt ettt ettt st e te ettt ea e et e b e e aessessaesseesbesaeessensesaeanseaneensesnsensennees 2-3
2.2.4 N 11 10 3 (0 15711 101 4 TSRS 2-4
2.2.5 SCIOPTA Module Friend CONCEPL. .....ccueiureirrieiirietirtiestesteestestaeeieeeeeseeseesseseesseeeessesssessesssessesssens 2-4
2.2.6 IMOAUIE CIEAtION. ......eevieieeiiesieeeietieeteeeie et eetee et et et eete st eesaesseesaessesssesseessensesssansessanseensanseensessenseesses 2-5
2.2.6.1  Static MOAUIE CrEALION ........ecveeuieiieeeieeee et estee st esttesteseaesteettesteseeessesseessesseenseeeessassaessaessessesssensenses 2-5
2.2.6.2  Dynamic MOAUIE CIEatiON ..........ccuiecviruierierietirtiesteeteesteeteesiessteseesseessesseessesseessessaessassaessesssessesssensesses 2-5
2.2.6.3  Module SYStem Calls .....c.ccveeieeeieie ettt ettt e st eaeesteeetesse s e e et et st e e s aesee e esaenneenes 2-6
2.3 PTOCESSES ..ttt et et ettt et e bt et st e et et tesat e et be bt en bt e bt et eesabe et tenneeenbeanne 2-7
23.1 3L (016 L Te o) 1 TSP 2-7
2.3.2 PTOCESS SEALES ..ecueiieuiiiiie ettt ettt ettt et st et te et e e sue e s b te st e et be et b sateesate et enbeennbeenne 2-7
2321 RUNDNINE ..ottt tetiesteettesteetteste et este et e ee st e st eeseesaesseesaessesssensesseansenseansesserseensesanssessanssessenssensenses 2-7
TR A . Td 2SS 2-7
TR T T VU1 =PRSS 2-7
233 STALIC PIOCESSES ... veeuvriritietetieriestiettesttestesteestesteansesseeseesseesseeseesaessessesssessesssensesseansessensesnsessenssensanns 2-8
234 DYNAMIC PTOCESSES. ..o cueiuiiiiiietirtieriestiesteettettesteeeteeteeste e et et ess e see s essaesseessessesssessesseassesseensenseansennen 2-8
2.3.5 PrOCESS IACIEILY . ..veueeeeeeeiite ettt ettt ettt e te et e et et e e s e s e s eesaenseessessesseessesseensenseensennean 2-9
2.3.6 PriOritiZEd PrOCESSES .uviuiiiiiieiiitieciestiesieetiete et ete et ettt ettt e e ee s eesaesseesaesteessestesseanseaneensesneensennees 2-9
2.3.6.1  Creating and Declaring Prioritized PrOCESSES .......c.evvererrieieeeieieeeeieeetet ettt seaeeae e ensenneas 2-10
2.3.6.2  PrOCESS PrIOTIICS .. eouvivieieeeieeieeeieiie et eeie et ettt et ese e tesseesaesssesaesseensanseensensanseensesseesaessaessesaeessenseas 2-10
2.3.6.3  Writing PrioritiZed PrOCESSES ... ..cueieeiierieeiieiietit ettt sttt saestbeee et e et ense e eese s e eeseesaesneesne s 2-11
2.3.7 TNEETTUPE PIOCESSES ...eeuvveiniie ittt ettt ettt et sttt et e sae et et e et beenteesaeee s benneeesseensae s 2-12
2.3.7.1  Creating and Declaring Interrupt PrOCESSES........ccuvvviiriiiriiriieciieiie et ettt s 2-12
2.3.7.2  Interrupt ProCESS PrIOTIEICS .. .ceeuieeietietitiesiestietieeteetiesteeetee et e et e et e ee s eeseesaessaenaessaensesseensenneas 2-13
2.3.7.3  Writing INtermUPt PrOCESSES . .cviiieviitieitietiesieetieiieetieee et ettt et sae e e ssaesaessaessesteessensesssenseeneenseaneas 2-13
2.3.8 THMET PTOCESSES ...viuviiuviiiestiiiestietiesteetiesteetteste et et et es st e e e st eessessaessessaessesssensesseansesssensesneesesnsessensanns 2-16
2.3.9 Creating and Declaring Timer PrOCESSES .......eeveiueeiieiiiriitieiertiesiesetetiestteeieseesetesae e eseesee e senseens 2-16
2.3.10 TIMET PrOCESS PIIOTIICS .....viiuietieiiesieciie ettt ettt e e etaesaestaes e ssbentesseensenseensesneesesnaessensanns 2-16
2.3.11 WIItING TIMET PIOCESSES ...vveuviiieeiiriieiieiestietiesteettesteetteeie et esteese e et ese et eseeseesseesaesaesssesseessensesnsanns 2-16
2.3.12 IIEE PTOCESSES . ..t eutinieitieee st eeie sttt stesttesteetbes e et e e et e e et e s eeaessaessessaesse et benseeseansenssensenseensennsesensanns 2-17
2.3.12.1 Creating and Declaring Init PrOCESSES .........cceueierieriieiiiiieiiet sttt sttt st seeenbeneesnteneeeneeseeneas 2-17
2.3.12.2 100t PrOCESS PIIOTILICS ....ecvieevieiiiiieiietietiettestesteetieetteeieseeeste e et e esaeeaesseesaessaessesaeessenseensenseensenneenees 2-17
2.3.12.3  WIIting INIt PrOCESSES ..veeuieueieiiiieietiet it ie e st ietteetteetesteeetese e e e ese e ee s e see s eesaessessaessesssensesaeensensean 2-17
2.3.13 DIACINONS ...ttt ettt et ettt et she e e steea e e et be et e sae e e sh b et e ea bt e bt et e ehbe et tenne e st s 2-19
2.3.13.1  Process DACIMONS .....ueeiuiiiiieiiiiie ettt ettt ettt et et sttt et eabe e tesateess e et en e esnteenntesasennees 2-19
2.3.13.2  Kernel DACMION ......ccueeuieeeieiieeieeieeet et te ettt et eeaesaesttesseesses e esean e st e seenseseesesseessesssessesseensenseas 2-20
2.3. 14 PrOCESS STACKS ....vecueeiieiieeeeie et e et et ee et te e sttt e estesteseeassesseenses e ansaseesseeneensassaessesssessesssensesaeensensean 2-21
SCIOPTA - Kernel

Kernel Manual Version 5.0 |



SCIOPTA
«

2.3.14.1
23.14.2
23.15
23.16
2.3.16.1
2.3.16.2
2.3.16.3
23.17
2.3.18
24
24.1
242
243
243.1
244
245
24.6
24.6.1
24.6.2
24.6.3
24.7
24.7.1
2438
249
24.10
24.11
24.12
24.12.1
25
251
252
2521
2522
2.6
2.6.1
2.6.2
263
264
2.6.5
2.7
2.7.1
272
2.7.2.1
2722
2723
2724
273
274
2.74.1
2.7.5
2.7.5.1
2752

¢

Table of Contents

Unified Interrupt Stack for ARM ATCRItECTUIE. ......c.eovvievierieciieiie ettt e 2-21
Interrupt Nesting for ARM ATCRILECTUIES .......eevevieiieeiieeie ettt sr e s esae e eee 2-21
STACK PTOTECLOT ...ttt sttt ettt sttt et eb bbbt bbb e st et es e st eneenes 2-21
AAIESSING PrOCESSES....cuviiiiiiieiietiisieetiettestietiesteeetes e etbes st et e e e s eetesseeseessesssessesssessesssassesseassenseansenns 2-22
INETOAUCLION ...ttt bbbttt e st eb bttt ebe bbb b se et es e see e eneebeeb e 2-22
Get Process IDS Of Static PrOCESSES. . .uiiviruiiriirieiirtieiieriestesttetiesteetaesteeetese e eseessesseesseesaesseeseesaesnes 2-22
Get Process IDs of DyNamic ProCESSES .......ccviriiiiriieriiirierie st etieie e ete e et se e sr et ssaesseeae e 2-22
ProCess Variables .........coueieuiiiiieiie ettt ettt ettt et sttt e st sttt et et ea et 2-23
PrOCESS ODSEIVALION. ....ceiuteiiiiiieie ettt ittt ettt et ebe st st st et es e st et ese et e et e bt ebesaensenbentens 2-24
IMLESSAZES .o euvvevreereenitietieantteeuteesttes s eenteeestesaneesebeenseen st aesaeanate seseesaesateeebe et se bt eesbeeat e sreeenbaen st eenbeennee s 2-25
INEEOAUCTION ...ttt et et et e b et ebe bt e et b sttt s bbb st et entebee e ne s 2-25
IMESSAZE SEIUCTUTE .....eevieieieeetiestieetteie ettt e teseteestbe e eesteessteeanee sttt abaesaeessbeasnseenseessbeansee sabessssannsensseas 2-25
IMIESSAZE SIZEC....vveiveeereeieeeieieeee e et e eetesseesteesaesaessaesaeessessesteessesseassesseassessaasseseessaasaessesssessenssessenseanns 2-26
251111 o) LTSS 2-26
IMESSAZE POOL ...ttt ettt ettt ettt e et eb e e e eheeebeeraesaeeteesbeeseentenseennenne 2-26
IMESSAZE PASSING .....eviiiiieiieiiiiiet ettt ettt ettt steetbes e ettes e ese e e e s eesee s eeseesaesssessesssessesseasseeseensenseansens 2-27
MESSAZE DIECIATALION .......veuvieeeieiieieiiet ettt tte st etbesteeabes e esbes e eseessee e e seessaesaessesssessesssessenseenns 2-28
MESSAZE LACIIEIIET. ... .cuieeiiii ettt ettt ettt ettt sa e e eseesaesaessbesbe et banseeseanes 2-28
IMESSAZE SEIUCTUTE .....eevvrevieeeeiestieet ettt etteete sttt s stbe e eesteeeteesaeestbeesaesaeessbe e sseenseessbeanseesebessssanseessseas 2-29
IMESSAZE UNIOM ....eiuiiieiiiieieitieteetteeteetteetestaestesteestes e esses e asseeseesseessesssessessesssesseessesseessansesssensenssensenns 2-30
Message Number (ID) OrganizZation..........c.ecveeeverreerieriieiesreeeieieeeresieeseseseeaessessaessesssessessasssessessns 2-31
Global Message Number Defines File..........cceveivieiiiiieieie ettt st 2-31
251111 o) LTSS UT SRS 2-31
MesSages ANd MOAUIES ........ccvieiieiiirie ettt ettt ettt esaesaaesbesesesseeseasseeseansanseansans 2-32
REtUINING SNt IMESSAZES ....ecueeureeireiiiietieterteetesteeteesteesbesteessesaeessesseeseassesseassaessasasssenssessesssnssessesens 2-33
Message Passing and SChedUIING ...........ccocvvvierieirieiie sttt sr s e st sbessseenesee e 2-34
Message Sent to UNKNOWIN PTOCESS .......ccevviirieieiieie ettt ettt saee e sraesaesreetsesteessasseeseanes 2-35
251111 o) LTSRS 2-35
POOIS .. e h et e he et she ettt a e st et eae bt bbb sae et bt 2-36
IMESSAZE POOL SI1ZE ....eeuiiiieiiiiiet ettt ettt ettt et sb e esaesaeesbesbeesbenseeseenseeseensaeneasaans 2-36
CTEALING POOIS ....cuiitiecie ettt ettt ettt ettt e sbesabe e esbesseeseasses e essaessassaessesaessesssessensesnne 2-37
StAtiC POOL CTEALION .....euiuitiue ittt ettt et e sttt et eb bbbt e be st e et enee 2-37
Dynamic POOI CIatiON. .......cc.eeviieiierierrieieetietie e eeieeete e et e ee st eesaesseeseessessaessesssessesseassesssansesssansenns 2-37
HOOKS .t ettt e bttt e be sttt e ettt eb et e be bbbt b sh et en bbb 2-38
INEEOAUCTION ...cce it et ettt e h et b bttt b st et es bbb et et enteb e b 2-38
EITOT HOOK ...ttt e st sttt ettt bttt bt e eea et 2-38
IMESSAZE HOOKS ... .eiuiiiiiiiieiiit ettt ettt ettt ettt ettt e s et e s eeseesaeessesbeessesseeseanseessansanssansenns 2-38
PrOCESS HOOKS ....ccuiieiec ettt et et sttt et eb ettt e ettt 2-38
POOT HOOKS ...ttt e e st sttt ettt et eb ettt ebesa et et 2-38
SyYStemM Start ANA SELUP ...cveeieerierieetieie et ce ettt ettt reesseesaesaeessesseessesteaseasseessansaenseesaensesees 2-39
STATT SEQUETICE. ....cuveeeeiietieteeit e eteette et te et eeste e te ettt ettesaeeesse et aenseaesteansaeenseesssensseesseennsesnseesssennses 2-39
RESEE HOOK....ceeeeieie ettt et sttt ettt et b ettt ebe e een et 2-40
N4 117 OO OO R O SPPRR PRSP 2-40
PATAIMETET ...ttt et ea et ettt ettt sttt ea e s e 2-40
RELUIN VALUE ...t ettt et sttt sttt eb bt eaeen st 2-40
LLOCALION ...ttt ettt ettt eb et bt ettt ke s bt es et et ee et s et e et eaeen bbb 2-40
C SHATEUD ettt et ettt et ettt ettt e st e st e st be et es bt e e besaseesbbe e st saeeesbeanate sebeasbesaneesheeenseenbeeesbeennee s 2-41
Starting the SCIOPTA SIMULALOT .....ccviiiiiiiiieieiieiie sttt ee e e s sraesbesraessesaeenes 2-41
Module Data RAM ..ottt ettt sttt et sttt s st es b et et ea et 2-41
SEATE HOOK ...ttt ettt eb bbbt b bbb st sttt es e et eb b 2-42
STIIEAX 1.ttt euiteeeieettet e et esteeitestbeestteeueeesteesaseesbe et aeeateeesten st aense et beansteesbee s ben st eesae e nteenseesnbeanteeeneaenteanns 2-42
PATAIMETET ...ttt e bbbttt e et e et st st eb e e e 2-42

SCIOPTA - Kernel
Version 5.0 Kernel Manual



Table of Contents

2.7.5.3  REMUIM VAIUC ..ottt sttt ettt s ae st esbe st es e esees e st e seessaseesseessesae sssesseseeessenseas 2-42
g B S 7o T 15 10 s ST ST TSRS 2-42
2.7.6 TNt POCESSES . o.vveivreiteeieeiiiit ettt te e st estesbtettesteetbeeteesses e eseesseess e seessaessesaesaessesesesseessassesssansenssesenns 2-42
2.1.7 Module Start FUNCLIONS ........cceivieieiieceie sttt ettt sttt srestaesaestaesbessbesteeseassesssesesseessassessensaens 2-43
2.7.7.1  System Module Start FUNCHON.........c.cccuiriierertieieetieie e ciee et e ettt eesaesaesseesaesssessesseessenseas 2-43
2.7.7.2  User Module Start FUNCHON ........cccviriiiiiriiiiestietiestietie st etieie et et ee s e seessessaesbesssesaesssensesseenseanes 2-43
2.8 SCIOPT A TIIGEET ..cvveveeeeiieeieetesteeteesteeteestesttesteessesseeseassesssassesssasasssesseessessanssessesssessesssensesseensensees 2-44
2.8.1 DIESCIIPLION «.cvietieieit ittt st eteetteitesteetbeetees b e e ese et et eeseesseesaesseesaesaeessesseesbasseassanseenseseenseesaessesseessens 2-44
2.8.2 USING SCIOPT A TIiGEET .. ccuveuvieereiiieeietirteestesteestesseesaesteessessesssessesseasseassesseessessasssesssnssesssessessesses 2-44
2.8.3 TrIZEEr EXAMPIC....c.uiiiiiiiiiiiei ittt et et et e e et e s aesee s aesaesaesssessesseasseessansanssarsanns 2-45
2.9 TIME MANAZEIMENL ....vecvveeirceiiie ettt ettt e stesteesaestaesaesteesbeeteastesseaseeessarseeseesseesaessesssessesssessesseanns 2-46
2.9.1 INEEOAUCEION ...ttt ettt ettt ettt steeebeeteestes e ess e e essaessessaesseessessessesssasseeseassesssansanssensenns 2-46
2.9.2 SYSTEIM TICK ...t tevtitiesieetietie ettt ete et ettt et e e et e st e et e steessessesssessesseassesseansesseassanssessaensensaessensesnns 2-46
2.9.3 Configuring the SYStEmM TICK ......c.ccuiriiiiiiiiiiiet ettt et et ese e et ss e ae s aesae e eeee 2-46
2.9.4 External Tick INterrupt PrOCESS. ....ccuviiiriiiiriiiie sttt ettt e et sb e saesrae b ssaenseeeeenes 2-46
2.9.5 TIMEOUL STV .....viuviieieiietieiet et ie e ettesteettettesteesbeeaeesse e et e e essaessessaessessaessessesssassseseasseessanseessessenns 2-47
2.9.5.1  INEOAUCHION ...ttt ettt ettt ettt sttt e et ettesteetbesaeesbes e essassaess e seessasaessesssessesssessesseessenseas 2-47
2.9.5.2  USING the TIMEOUL SEIVET ....ccviiuiiiiiieeietiesieetietieettettesteertesteestes e essesaeseestessaessessesssessesssessesseessenseas 2-47
2.10 EITOr HANAIING ....vviviiieiieit ettt ettt st ettt et s e e e s aesseebaessesaeessesseeneansaessansaessesanns 2-48
2.10.1 INEEOAUCTION ...ttt ettt ettt ettt steetbeeteestes e ess e e esseeseessaessessaessessesssesseeseasseessansanssessenns 2-48
2.10.2 Error Sequence KerNel V1 ..ot sttt sa b e saesraesae s senseeeeenes 2-48
2.10.3 Error Sequence Kernel V2 and V2INT .......ccooooiiiiieiiieiece ettt s sr e e 2-48
2.10.4 Error HOOK KEINEl V.....oooiiiiiciieiie ettt sttt st e stbes e sae et es e e e esaesaesneesae s 2-49
2.10.5 Error Hook Kernel V2 and V2INT ........ccoiiiiiiniiiieiecie ettt ee et ss s sseesaesaesssenne s 2-50
2.10.6 Error INTOrMAtION .....oovviiieiiiecie sttt ettt ettt sr et saestbes e et bes e eseenseeneesseesseeseesaesseesnens 2-51
2.10.7  Error HOOK REGISTEIING ........cccieiiriiiiiieitiesiectietiesteetiesteeetesieestes e et e s aesaaeseessassaessesssessesssensesseansenneas 2-51
2.10.8  Error Hook Declaration Syntax Kernel V1 ........cccooeoiiiiiiniiiiieiiee e 2-52
2.10.8.1  DESCIIPHION ..c.veviesieetieeieeteeete et et e et e et eeseestessaessesbaessesteassasseassesseerseeseessaessessesssesseessessesssenseansensennses 2-52
2.10.8.2  SYNEAK.1eueuieteietetetitetit ettt et tetes et tetesteses e estenenteneeteneeteneetene s ene et ene ek eae s en et en bt en bt en st en e ne st enen e nenbene 2-52
2.10.8.3  PATAIMELET......eitieeiie ittt ettt te et e et e e ste et eeabe et e eabeesebe e s benseeesbe e nteentee et be s aenneeenteenneeenbeentes 2-52
2.10.8.4  Error HOOK EXAMPIE .....ociiviiiiiiiiiriieiietie ettt sttt et sae et ss e saesbaessesaeessenssessenseansenseenss 2-53
2.10.9  Error Hook Declaration Syntax Kernel V2 and V2INT.........ccccoviiviiiiniine e 2-54
2.10.9.1  DESCIIPHION ..ot etieiie et eeieete ettt et et esseesaesseessesbaessesseassasseassesssarsesseesseessessesssessesssansesssenseensensesnses 2-54
2.10.9.2  SYNEAX.eeueuieteieteeetitetit ettt ettt et estetes e ses e ses s eses e neeteneeteneehene et eae s ene b ene s en bt en bt en bt en s en s nen e nensenensene 2-54
2.10.9.3  PaTAIMELET......eitieeiieeiieetie e ste et ete st et e et e e te et eateabaeeabeessbea s benseeesbeaantesabee et bennseenseeanteenneeeebennses 2-54
2.10.9.4 Kernel Error MeSSage StIrUCLUIE. ......c..ovvirvieriesiietieeiveeieeeeeteieeteseesseesaesseessesseessesseessesseassenseensessesses 2-54
2.10.9.5  SHrUCTUIE MEIMDEIS .....cuveeviieieeieeeiiie ittt eestesteetaesteeetestesebesteestesseessessaesseeseessesssessesssensesssansesssensesnees 2-55
2.10.9.6  HEAAET FIlES ..ooviiieiieiie ettt ettt st et et e e e e et et e b e s aeebeessesteeesenteereanseanees 2-55
2.10.9.7  Error HOOK EXAMPIE .....cciiviiiiiiiiirtieeietiesie sttt ettt etee ettt eae e ss e saesvaesaesaeessensesssenseansenseenes 2-56
2.10.10  Error Hooks Return Behaviour Kernel V1.........ccoooveiiiiiieiiciie e s 2-57
2.10.11  Error Process Kernel V2 and V2INT ........ccocooiieiieieie ettt eese e v s saaessesaeesvenee s 2-58
2.10.11.1 Error Process REGISLEIING.......c.ccvrviriiiriiriiiriestietiestieeieeteeetesteestes e esteeaesseesaessaesaessesssessesssensesssensesnes 2-58
2.10.11.2 Example of an EITOr PrOCESS......ccuiioiiiieiiieiit ettt sttt ettete e et e et as e aessaesaesssessesseessennnas 2-58
2.10.12  The Error Proxy Kernel V2 and V2INT .......ccooiiiiiiiiie ettt sre e s s 2-59
2.10.12.1 EXAMPLC...ciuiiiieiiieieciieiie ettt ettt ettt ettt st et aesbaes e steesbesteessesseaseessaessaeneessaesaessesssenseessenseeneenseanees 2-59
2.10.13  The 1m0 Variable .....cc.cciiiieeiiiii ittt sttt eeveste et ese e e s e e s aesaesaesssensesssensesseenseanes 2-60
2.11 DIStIIDULEA SYSTEIMS ...uviviieiiiiieiietiesieetie sttt eeeie et e et et ee st e s aesaessaes e essessessesssasseessasseassesaessensanns 2-61
2.11.1 INELOAUCLION ...ttt ettt ettt ettt es e st e st et e staesbesteessesseesseesearsaensessaesaesseesaesaesssensens 2-61
2.11.2 COMMECLOTS. .. .ttt et eueeete et eette et eateestte st eesbeessteeaste et banastes st eenseeaste sssaensaeseseesseanasesnneesssesnsassseensesnnn 2-61
2.11.3 Transparent COMMUNICALION ..........cceevereeretrereeseertesseessesseessessaessesssessesssessessesssesssessesssessesssessessanns 2-62
2.11.4 UNKNOWIL PTOCESS .....eiviitieiieceieiit ettt et ettt sttt svaetbesteeebestesstesseaseasseasseeseessesseessessaessesssessesseanns 2-62
SCIOPTA - Kernel

Kernel Manual Version 5.0 1]



SCIOPTA
«

3.1
32
3.3
34
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12

4.

4.1

4.2

421
422
423
424
425
4.2.6
43

43.1
432
433
434
435
43.6
4.4

44.1
442
443
444
445
44.6
4.5

4.5.1
452
453
454
4.5.5
4.5.6
4.6

4.6.1
4.6.2
4.6.3
4.6.4
4.6.5
4.6.6

¢

Table of Contents

System Calls Overview 3-1
INEEOAUCTION ...ttt ettt eb et bt bttt b et ea bbbt et eb bt s beenes 3-1
A S oSN S 153 0 1 1 T 3-1
Process SYSLEM CallS ......ooviriieiieiieeie ettt ettt ettt sraetaesae e teeteen et et et e s e e e eneenaeeees 3-3
MOdUIE SYStEM CallS .......eiiieeieiieiieeie ettt et e taesaeesteereesse s ane e e e esseeneesseesaeeees 3-6
MeESSAZE POOL CallS ....eiiiiiiiiieiiiiee ettt ettt a et s e ste st benteeneenteene e ne e eneenees 3-7
Safe Data TYPE CallS .....oeiieieiieieiieiieeie sttt ettt ettt ea e seesseesaesseessesseessenseensenseaneaseensenns 3-7
THMING CALLS ..evieivi ettt ettt e ettt este et e e et e e see s e st aesaessaessesssensesseanseaseansesnsensesnees 3-8
SYSLEM TICK CALLS ....vveuvreeiiiieeiiee ettt sttt st tese et et et e et e sa e es e e eseesaesaessaessesssensesseensenneenes 3-8
Process Trig@Er CallS .......cccviviieeiiriierie ettt ettt sttt s ae et sae s esseeneenseeneenneeneeeseenees 3-9
CONNECTOR Process Calls.........cccceivieieiiieieeieeeieieeieeeteesteseesstessessaessesssessesssessesssassesssssssssessessses 3-9
Miscellaneous and Error CallS.........ccooevieiieieieeieie ettt sttt sraente et ene e e esseenees 3-9
STMUIALOT CALLS ..ttt ettt e sttt et b et ebe et e eae e e enee 3-10

System Calls Reference .........eieccverescsricssnicssnnissnncssnncssnnscsssnssssncssssscssssscssnsecces 4=1

INEEOAUCHION ...ttt ettt et ettt et ettt et e et e et e eseesbesbaesseessesbesteessesseasseseerseeseesseensessessaessesssans 4-1
SC_COMMNECTOTREZISTET .....vievveieeieie ettt ettt ettt et ettt ste et este e besseese e seese e see s eeseessesseessesssesnessnansens 4-1
DIESCIIPLION . ...tevtete et et eeiete ettt e te st et ee st eeteesbe et besbeesbessesseessesseessaessassaessessaessesssessenseessesseansenseensensees 4-1
N 117 OO RO O PP URTRT 4-1
PATAIMETET ....eoiiiiiie ettt ettt et ettt et e esbe e e be s e teesbbeenbeesaeeebe et eesbeetaesneeentes 4-1
REUITI VALUC ...ttt ettt ettt et e et et e e s e b saaesbesssesbeeseanseeseensesneersennees 4-1
251111 o) LTSRS 4-1
EITOTS oottt et ettt e s te et sa bt e sa e et e sheeesbeea st e et be et e sneeeebbenneeenbeensaesnee 4-1
SC_CONNECtOTREMOLE2L0CAL. ... ...ciiiiiiiiiei ittt ettt ettt et se e eseesaesraeeaesrsesaeesnansens 4-3
DIESCIIPLION . ... evtetectieeteeeieite et ettt ettt ee st eeseesteestesbeesbessesseessesseassassassaessessaessesssessesseessesseessasseensensenn 4-3
4 117 OO T PSPPSR 4-3
PATAIMETET ...eoieeiiie ettt et ettt et et sa e et e st e e sbe e saeeasee st besaseesaeeanbesnneeesbeansaeeneeentes 4-3
REUIT VALUC ...ttt st ettt ettt ettt e s e s e aessaesbesssessesaeesbesseassesseensannees 4-3
251111 o) LTSRS 4-3
EITOTS oottt ettt et sttt e e s te et st be et sat e e she et e bt et beeat e she et e enbeeebbeenree e 4-3
SC_CONMNECIOTUNIEGISTET ....vvevvetieiesrietieeteeeieeteete e et et et eetesseesaesseesaessesssessesssesseaseassesnseseensensenssensanss 4-4
DIESCIIPLION . ... eveeveetie et eeieiie et et et ettt et ee s eeseesteestesbeessessesaeessesseassesseass e ssessaessenssessessesesessesssasseessansens 4-4
SYIIEAX 11ttt et ettt ee et eeteetestbe et teeaeeeste et eeabeesbeeateeesbeaassen st aesbeenaeeasee et s enns e eaeeente et esbeentbeenraeeneenntes 4-4
PATAIMETET ....eeie ettt ettt et et te et e st e e ste e steea e et besabeesae e nbesnneensbeentaesneenntes 4-4
REUIT VALUC ...ttt ettt ettt ettt e e s e e ae s aesbessaessesseensesseassenseensannees 4-4
2511110 ) LT TSR TU TP 4-4
EITOTS ittt ettt sttt e b st b e st she e e sbe et et bt e b e eat e e she e bt en e e esbeenree et 4-4
SC IMHSCOIC 1.t eveeutesireeieitest e te st eetesseeseesseesaesaeessesseassasseassasseessarsaensaesaesseessesse sssesseeseassenssessnnssansensennsanss 4-5
DIESCIIPLION . ... evieteetieeteeeieiieeteeeie et ettt et ee e et eetesseesaeessessesaeessesseassasssassasseessaessenseessessesssessesssessesseansens 4-5
SYIEAX 1.ttt eeieettet e st erteettestte et eeeteeestees st eeubeasteeaeeeesbenassen st eesbeensae sssee s benss e eaeaanseeanteesbeansbe et eeeseentes 4-5
PATAIMETET ..ottt ettt et et e st e et e st e e te e steeabe et b sateesbeennbesaneesbeensaeereennnes 4-5
REUIT VALUC ..ottt ettt ettt s te et e e e ess e sae s eesbesbaesbesseesbesseessenseensanseen 4-5
EXAIMPIC ..ottt ettt ettt st ettt e et e s e stees et e et e b e b e s eebeesaesbeeaeenbeereensenseeneenees 4-5
BITOTS ottt et ettt ettt st b et she e e nbe et et be e bt sae e e ebe et e s e e nbbeeneeeeaes 4-5
SC_ MISCCICCONTA ....eiviiiiiitieiet ettt et et steetbe e et es e et e e et et e e s eeseessesssessesssesseeseassasseessenssensanseensenss 4-6
DIESCIIPLION . ....evieiiestieeteetietieeteeeie et eate e et ee e eeeestesseesaeeseesaesaeessesseessanseasearseessaaseenseeseessesssessesssesnesseansens 4-6
STIEAX ot euiteetiet et ee st et ettt et te et eeeteeeteeanteesbeensaeeaeeessbanaseen st eesbeense ssbee s senseeeebe e ntesaneeesbeensaesneeenbeennnes 4-6
PATAIMETET ..ottt ettt et st e st e e e et e s beeateesebe et e sateenbe et sebeenbbesataeereennes 4-6
REUIT VALUC ...ttt ettt ettt s te et e e et ess e e e s aessessaessessesesesreessenseeseanseas 4-6
EXAIMNPIC ..ottt ettt ettt ettt e st et etbe et b esbestees b et es et e st et e s ae st e esaesbeeaeeebeereenbenseeneennean 4-6
BITOTS ittt ettt ettt ettt et et st e b she e et et b e et e eae e e ebe et e et beetaeeneeeetes 4-6

IV

SCIOPTA - Kernel
Version 5.0 Kernel Manual



Table of Contents

4.7 SC IMISCUIC32 1.vveniietieeieetieiieeete e ettt e e et et eesbeetaesbesasesseeseasteaseasseesseseesseesaessesssessenseessesseansenseersennes 4-7
4.7.1 DIESCIIPLION ...ttt ettt ettt et etae s te et besbeeteesteess et et eseesseesee s sseessesssessesteessanseaseenseaneeaseensensennses 4-7
4.7.2 N 117 D' GO ST PRSP SURURTRR 4-7
473 PATAIMELET . .....ecueiiiiet ettt ettt et st e e be st e eabe et besatee st be st aenseessbeantaesabe et bennneenbeanns 4-7
4.7.4 RETUITI VAIUEC ...ttt ettt sttt s v et sae st e s e et besbesseessaessanseensanseensesseesaesnes 4-7
4.7.5 25 11110 ) (< T U STRT TR 4-7
4.7.6 BITOTS ottt et ettt sttt e te et sa bt et eat e e she et e en e e et be et e saeeeetben e eenbeannaeenne 4-7
4.8 SC_ MISCCIC32CONTA ...ttt ettt ettt ettt e te et e st e et e sb e e s e ebaesaeesaesbesaeessesseansesseensenneas 4-8
4.8.1 LD TeTed | 013 o) s TR ST TP 4-8
4.8.2 SYTIEAK -ttt ettt ettt sttt ea e st ae bttt ebe et b n e et en s et ebe bttt ebe et et et 4-8
483 PATAIMELET.......ecueieiiet ettt et ettt et e s te e e te st e et beantbeeueeessbe b eenseessbeenbaessseensbennnaenbeann 4-8
4.8.4 RETUIT VAIUEC ..ottt ettt ettt et sae b et staesbesteesbesseeseesseaneeeseenseesennses 4-8
4.8.5 251111 o) LTSRS ST TR 4-8
4.8.6 BITOTS et ettt et et b e et s ae e et e st e et beea bt b be et e en et et e et sebeeetbennee s 4-8
4.9 SC MISCEITIIOGET .....eevevieiie ettt ettt ettt ettt e teestestees et esb e e s e s eesaeesaessessesssesseessanseansenseas 4-9
49.1 DIESCIIPLION ....vve ettt ettt ste e taesteetbetbesteesteeteesse st esseeseessaeseesseesaesseessesteessessesseanseaneensesseensennes 4-9
49.2 SITEAK - vttt ettt sttt eh et e he bttt b ettt s et et e s e b et bt ettt she st et ente 4-9
493 PATAIMETET ... ...ecveieiiieie ettt ettt et ettt et e ste et sateeesbeensaesueae s ben e eesseansbesaseesssennssenseeesseanns 4-9
49.4 RETUIT VAIUC ..ottt ettt ettt et sae b ebae s b tbesteesbesteeseesseaneesseensensennss 4-9
4.9.5 EXAIMPIC.....ui ittt ettt st et tbesteetteeteeste e est et et e see s e s ae s eesbeebeesbesteeaeenteeneenseneenseanes 4-9
4.9.6 238 () £SO ORI 4-9
4.10 SC MISCEITIOSET. ....eeiviciiiit ettt ettt et et ese et ea e et e sseesaesaessaesaeessesseeseanns 4-10
4.10.1 DIESCIIPLION ...ttt ettt sttt eeteesteetbeste et besteeeeesteese e see e essaesseesaessesssessenssessesseassasseensesseensenssessensanns 4-10
4.10.2 SITIEAK - et ettt ettt ee et e ae bt b ettt s e et ea bbb et b bt b et enee 4-10
4.10.3 PATAIMETET ... ..cecueeiiieiiteetie ettt et ettt st e e ste et se e etbesateeste et tenaeaesbeansaesaeaensbensneenseansee s 4-10
4104 RETUIT VAIUC ...ttt ettt sa b sae st ses e et es e sseasseeseese e e essaeaesrensaens 4-10
4.10.5 EXAMPLC.....ui ittt et sttt st e e et e et et e et e s eesbeesaesbeesbesbeereenbenseene e seenseenaesaesaens 4-10
4.10.6 BT OIS -ttt sttt et st et st e s be ettt bt e bt eat e bt e e bt en e ehbe et e e be e b bennneenbeen 4-10
4.11 e 101 o] 25 4 (o) TSP 4-11
4.11.1 DIESCIIPLION ...ttt sttt sttt testeetbesteetbestestees st ese e see e asaessessaessessaessesssessesseansesseensesseessanssessensanns 4-11
4.11.2 SITIEAK - ettt ettt e sttt eh et e be bt e b ettt ea st ettt es b et ebe st et b st et enee 4-11
4.11.3 PATAIMETET......coveiiiieiie ittt ettt ettt ett e e ste et sa e et besateesbe e nsteaseassbeensaesaeaenssenneeesseansae s 4-11
4114 RETUIT VAIUC ...ttt sttt st et sbe st ses e et bes e eseassesseensesnnessaensessensaens 4-11
4.11.5 EXAMPIC.....ui ittt sttt ettt st e te et e et e b ee b e b aeteesaesbeesbesbeereentenseene e se et e naesaesaens 4-11
4.11.6 25 () £ OO RRSR 4-11
4.12 el 101 Eed 25 4 () o/ TSRS 4-12
4.12.1 DIESCIIPLION ..ttt ettt e steetbesteetbesteeteesteeseesseaseesaessesaessesssesseessessesseassasseensensesnsenssessensenns 4-12
U122 SYMEAX ettt ettt ettt e e et a e eh et ebe bttt b et ea st e e eaees bt et ebe bt sttt she st et enee 4-12
4.12.3 PATAIMETET......coviiitieiie ettt ettt et ettt ettt e e ste e tesebe et besateesbe et eenseaesbeensaeese e s senneeesseansee s 4-12
4124 RETUIT VAIUE ..ottt ettt eb e se et sbe st aea e et b s e eseestesseensesseessaenaesseesaens 4-12
4.12.5 EXAMPIC....viieieii ettt et ettt ste e teete e et asbee s e s aebeesaesbeesbesbeereesbenseeneense et e saenseeraens 4-12
4.12.6 2 () £ OO U PR UR RS 4-12
4.13 SC_MISCEITOTHOOKREGISTET ......viiviiiiiiiiitictie ettt ettt s st sreeebesbeeeeenes 4-13
4.13.1 DIESCIIPLION ..vvvr ettt ettt testeetaesteetbestesteesseeseesseaseassaessesaessessaessesssessesseessasssensasseensanseessensanns 4-13
1312 SYMEAX ittt ettt ettt et et h e eh et ebe bttt b sttt ea bt et eae bbbt et ehe et b et sae st eaeenee 4-13
4.13.3 PATAIMETET......cevieiiieiieeetie ettt ettt ettt ste e e te st sa e et tesaeeesbeenateenseansbesnseesreannsaenneeesseansee s 4-13
4134 RETUIN VAIUE ..ottt ettt ettt sa e b e b st aea e et bes e seeesteseensesseessasnaesseesaens 4-13
4.13.5 EXAIMPIC.....vi ittt et ste ettt ste et teete e et et et e s aete s aesbeesaesbeereesbenteeneanseens e saensasaens 4-13
4.13.6 2 () £ OO RUS 4-13
4.14 SC_ MISCFIOWSIZNALUIEGEL. ... c.uiiiiiieieieietietie sttt ete et eeee e te e et e et s e e eessessaesaessaesaeessesseeseanns 4-14
4.14.1 DIESCIIPLION ...ttt ettt e steettesteetbeetesteesaeeseesse e esseessessaessessaesseessessessesssasssensasseensansanssensenns 4-14
U142 SYMEAX ittt ettt ettt sttt e e et h e eh et bt eh et b sttt ea bbb et eae bbbt et ehe et e bt sae st eaeenee 4-14
SCIOPTA - Kernel

Kernel Manual Version 5.0 Vv



w» Table of Contents
SCIOPTA

L 3 [

4.143 PATAMELET ...t ettt et e e eabe e e sttee e beeeeabae e e steaeetbesenasaesetaraenraeeenns 4-14
4144 RETUIN VAIUE ...ttt ettt et ettt eete e e eve b e ette s evaesabeeeabeeesaenneeenreen 4-14
4.14.5 251101 o) LTSRS 4-14
4.14.6 BITOTS ottt e e ettt e et ae e eatbeeeeteae s aaeaeeabaeaetaeaeebaeeesesaeeetts s e ntaeeenneaans 4-14
4.15 SC_MISCFIOWSIZNAUICINIL .....ecvvieiiiiiiieictee ettt ettt ettt ess e e s e ae s aesaesaeenne 4-15
4.15.1 DIESCIIPLION . ... evieieetieeteetieiieeteeete et etes e et et et eete s aesaeeseessesseessesseessesseeseansasseassaansarsanssenssessenssnssenseenne 4-15
4.15.2 STIEAX 1.veeuvietiesieetietieetteie et eete e e et et eestesseesaessaesseeseesseseeessesseaseasseens e see s et ee s eesse et essenteessenteeneantenees 4-15
4.153 PATAIMELET ...ttt e bt e e e aae e e staee e be e e eteae s e steeeebbeeenasaeeeateeenraaeenns 4-15
4154 RETUIN VALUE ...ttt et et et e et et aeete e e eveeeabeetaesebaeeaseeeabesesaenneeessees 4-15
4.15.5 251111 o) LTSRS 4-15
4.15.6 BITOTS ottt ettt e ettt et ae e eaebeeeteaeeaae e easaeaetteaeebaeaetesaaeatbe e e nraeeeanneans 4-15
4.16 SC_MISCFIOWSIZNAtUTEUPAALE ......ocvvieiiieiiieieieieeectie sttt ettt eb e sae b e b srsesaeeeeenee 4-16
4.16.1 DIESCIIPLION . ... evieieetieeie ettt eteeeteeeee e et et et eeste s eesaessaessesseessesseessesseeseansasseassaansarsanssensaensenssnssensesnne 4-16
4.16.2 SPIEAX 1.veeuvietieieeteetieetteieeeete e estes e et eeeessaesaesseesbeeseesbesseessesseaseasseessasseensasae s et aease et senseessenneeneenseneas 4-16
4.16.3 PaATAIMELET ...ttt e b e e e ttte e stbee e beaeeteae e e steaeebbeaenasaeeeareaenraeeenns 4-16
4.16.4 RETUIN VALUE ...ttt ettt et eete e e eve et e eaaesesaesaseeetbessaenneeesae s 4-16
4.16.5 251111 o) LTSS SR PSR 4-16
4.16.6 BITOTS o ettt ettt et e e eatte e bt eeebe e etbaeeetteaeebae e ettt aaeetbe e e ntaeeeanneens 4-16
4.17 SC_ MOAUIECBCRK ....couiiiiiie ettt st ettt bes e e st e e e e se e s e esaesaesraesaesssesneeseanns 4-17
4.17.1 DIESCIIPLION . ... evieieetieeieeteetteeteetteeteete e et et et eestessaeseesseessessesssesseessessesseansesseassassansanssensaensenssnssensesnne 4-17
4.17.2 SPIEAX 1.veeutietieiestietieetteieeteetes e estes e et eeee s aesaessaesseeseesbesseessesseeseasseessasseensasee s eesaeaseessenseeesenneeneensennean 4-17
4.17.3 PaATAIMELET ...ttt e bt e e e ttae e stbee e abeeeetaaeaesteaeebbeseaasaeaatbeeenraeeanns 4-17
4.17.4 RETUIN VALUE ...ttt et et e et et eete e e eveeabeetaessaeeaeeeesbessaenneeessees 4-17
4.17.5 251111 o) LT TSP S RS PRT 4-17
4.17.6 BITOTS oot ettt et e et e e et taeeete e e etaaeaeeteaeeaaeaeeaaaeaetbe e e saesenntaaeetaaeanns 4-17
4.18 SC_IMOAUICCICALE. ... eeueevievieereetieeteetreieeer et et ettt etee e eeseestesseesaesseessesseessesseessanseansanseensenssensessessesses 4-18
4.18.1 DIESCIIPLION . ... evieieetieeieetietieeteeeteeteestes e et et et eestessaesaesseessessesssesseessessesseansasseansassansanssensaessesanssensesnns 4-18
4.18.2 STNTAX 1.vvietienieeeeieteste st et testesttesteetbesaesteesseeseesseseassaessasaessesssesseessessesseessanseassesseansaessensaensenseessenseeene 4-18
4.18.3 PaATAMELET ...ttt e e et e e ebbeeeabeeeeteae e beaeebbeeeaasaeeatbeeenraeeanns 4-19
4.18.4 RETUIN VALUE ...ttt ettt et et e et e et eete e e eve et e etaesesaeeaneessbesssenneeeseeen 4-19
4.18.5 2511110 ) LT TSP UT PSRRI 4-20
4.18.6 BITOTS ot ettt ettt et e e et e e ae e e etabe e e eteaeeabeeeeaaaeaetbeaeanaeeeantaaeetaaeean 4-20
4.19 SC_MOAUISCIEALE2 .......eevieviesieceie et eeteie ettt et et et e s eesseesaesbestbesseesbesseeseesseese e seenseesaessessaessesssessesseanns 4-21
4.19.1 DIESCIIPLION . ... evieieetieeieetietieeteeete et eies e et et et e see s aesee s eessessesssesseessessesseassasseessanssansanssesssensenssnsaensessns 4-21
4.19.2 SPNLAX 1.evievtenieeeeieteste et ee st e et testeettesbesteesseeseassasseassaassassaessesssesseessessesseessenseassesseansaeseensaessesaessenseenne 4-21
4.19.3 PaATAMELET ...ttt te et e e ettt e e bbe e eaabe e e eteaeeabeaeeabbeaetasaeebbeeenraeeanns 4-21
4.19.4 RETUIN VALUEC ...ttt et et e et et e e eae e beeeaseesaessaeeaseesssesnseenneeesse s 4-21
4.19.5 Module Descriptor BIOCK MAD .......ccooviiiiiriiiie ettt st s e 4-22
4.19.6 SEIUCTUIE IMEIMDETS .....eviicviieie ettt ettt ettt ettt e et b e e e eteeebeeaeeeetteaesaeeaseeesseensaensesesseeeseeas 4-22
4.19.7 Module AdAress and SIZE ........ccuviivieiiiiie ettt ettt ettt et e et e eae s ette s etae s eeeabe e s s eneeenre s 4-23
4.19.8 SEIUCTUIE IMEIMDETS .....eviicveieie ettt ettt ettt ettt e et e s e eteeebeeaaeeetteasaeeaseeeseeenssensesesaesaseeas 4-23
41909 EXAMPIE c.ooiiieieciieiie ettt ettt b et st ettt et s e e se e st et e e et e s ae b aesaeese et benteeebenteeneensenees 4-24
41910 EITOTS «.uoiiiiiiie ettt ettt e et ettt e e e vt eeaae e e etsaeatbeeeeasaeseaasaes et besesssseeeasae s sbaesnseseassaesessseesnssesennses 4-24
4.20 SC_MOAUICFTIENAAAA.......c.eiiiiciie ettt et se e eb e sae b aesbessbesbeeaeenes 4-26
4.20.1 DIESCIIPLION . ... etieieetiesieetietieeteeeieeteettes e et e e et e see s eeseesseessessesssessesssessesseessesseessanssansaessensaessensanssessenses 4-26
4.20.2 STNLAX 1.vveevtenieereiieteste et teste et testeessessesteesseeseassesseassaessasaessesssesseessessesseessesseassesseansaseensaessensanssensennne 4-26
4.20.3 PaATAMELET ...ttt e et e e ettt e e bbe e etabe s e etsae e beeeeabaeaeaasaeebbeeennraeenns 4-26
4204 RETUIN VALUEC ...ttt ettt e v et eeae s aeeaasaesaessaeeaeeeessenssenneeesae s 4-26
4.20.5 BITOTS oottt et et e e st e e ete e ettae e e eteaeeabeeeetaaeaetaeaensaesentraaeattaeean 4-26
4.21 SC_MOAUICFTIENAALL .......ooviieiiceie ettt et et be sttt e e e e e ss e s aesaesraesbe et senseeneanes 4-27
4.21.1 DIESCIIPLION . ....euveeiieetieieetietieeteetteeteetese et e e et e steseaeseesseessessesssessesssessesseassasseassanssansanseenseessensansasssenses 4-27
4212 STNLAX 1.vvievieiieeieeietesee e et et e st testeeseessesteesseeseassasseassasssassaessesssesseessessesseessesseessasseansarseensaensensaesaenseenne 4-27
SCIOPTA - Kernel

Vi Version 5.0 Kernel Manual



Table of Contents

4213 PATAIMELET. ... .vieceieie ettt et e e et e et e e e aaae e eteeeeabeaesaeaeetbeeenbaeeeaaraeatbeeeans 4-27
4214 RETUIN VAIUE ...ttt ettt et aeeateeetbe s s eaassesaesnaeeeteenssennees 4-27
4215 EITOTS ettt et e et e et ae e et b e e et et e aae e eaateseetaae e beeeeasaeeetreaeebaeeennraeanns 4-27
4.22 SC_MOAUICFTIENAGEL ......voviiiiiiiiiiieie sttt ettt ees e s e esaesaesraesaesseesseeseansasnensanns 4-28
4.22.1 DIESCIIPLION «.vietieieitiette sttt ste et teitesteetbeeteestes e eseee e et e eseesseesaesseessesae et sesseesbasseassanseenseseensessanssesseessens 4-28
4222 SYINEAX .1ttt et ettt ete ettt ettt et e e te st eetaesseesaeste et besteessesteaseessese e seens e s eebeeseeaaeessesbenteeebenteentenseeneenseaneen 4-28
4223 PATAIMELET. ... .vieceiiiie ettt ettt e s st e e et b e e eaabe e eteaeeabeaeeasaeetbeeenbaeeettraeatbeeeans 4-28
4224 RETUIN VAIUE ... ettt ettt tae et aeeateeetbe s s eateeetaesenaeeereeessennnes 4-28
4225 EITOTS ettt ettt e et e e ettt e e et as et ae e eaaaeseetate e beaeeasaeeetreaeebbeeereraannnns 4-28
4.23 SC_MOAUIEFTIENANONE ....c.vviiieiiiiieie ettt ettt ettt ees e sbaesaesbeesbessesseesseessansnensesanns 4-29
4.23.1 DIESCIIPLION ...ttt sttt et tetteeteetbeetees b e e ese et et e eseesseebeesseesaesbe st sesseesbasseaseanseensesennnessanssessenssens 4-29
4232 SYIEAX .. .veetvetieeteeeieeeeetes ettt et e e te st eetaeebeesaeste et besseesbesseateassesseesseeneaseeaeaseeseessesbeeteesbenteensenteeneenneanees 4-29
4233 PATAIMELET. ... vvieceiieie ettt ettt e e e e s st b e e et b e e staae e beaeenabeaeeasaeebbesennraesetaraentbeeeans 4-29
4234 REMUIN VAIUE ...ttt ettt ettt eate e etbe s s eaaeeesaesanaeeeteensaennnes 4-29
4235 EITOTS ettt ettt e et e e ettt e e et te e et be e eatteseetaee e beaeeabaeeetteaeebbeeernraennns 4-29
4.24 SC_ MOAUICFTIENARIM ......uiviiiiiiiiiic ettt er e s b saa et saees e ereessensnaneenns 4-30
4.24.1 DIESCIIPLION ..vierieiie ittt sttt ettt steetbeetees e e ese et et e e see s eesaesseesaesaeessesbeesbesteaseanseensesensneesanssessensaens 4-30
4242 SYIEAX ...t evvetteete ettt et etes e ettt e e te st eesaeeseesaesseessesseessesseeseassesseessea st et eesae s ae s s eesbenteesbenteenbenteeneensenees 4-30
4243 PATAIMELET . ... .iieeeieie ettt ettt e et e e et b e e s aaae e beeeesabeaesaeaeebbeeennsaeeetteaentaeeaans 4-30
4244 RETUIN VAIUE ...t ettt et ev ettt et e ete e et be et e eate s etaesataeeereeessennnes 4-30
4.24.5 BITOTS ottt ettt e e ettt e tae e saabe e e et taeeateeeeasbeaeeesaeebbeeenesaeeetas s e nnaeeernnaans 4-30
4.25 SC_ MOAUICIAGEL ..ottt ettt et et ees e sbeesaesbesssesaeeseessesseansasnansanns 4-31
4.25.1 DIESCIIPLION ...ttt ettt et tette st etbeste e besteese e e et e e e e s eeseesseesaesbesssesseessasseaseansesssenseensensannsessenssens 4-31
4252 SYIEAX ...t evvetteeteeete et ettt et et et este st eesaeeseesaesse et besseessessesseassasseanseseesseesse s aense s aesbe et esbenteenbenteeneansenean 4-31
4253 PATAIMELET. ... .vieceeieeeiee ettt e e et e e eab b e e e taae s beaeetabeaeeteaeeabbeeennsaeeetteaenrbeeaans 4-31
4254 RETUIN VAIUE ... ettt ettt ettt et e e tte e et be s e eate s etaesataeerbeessennees 4-31
4255 EXAMPLC....uiiiiiiiiiie ittt ettt e te et et e st et e eb e e sb e b aesbe et ses e et ben e ereente st et e et eesaeaennaesaens 4-31
G.25.5. 1 BITOTS..uuiiiiieieeetie et ettt e ettt et e e ettt e e etteeeaeaeettae s eteaeeasaeaeeesaeasassennsaesessssennsseesanbeeeesssesanreaeensaees 4-31
4.26 SC_ MOAUICINTO ... .eevieiie ittt ettt s e b b eraesre s benbeeeeenes 4-32
4.26.1 DIESCIIPLION ...ttt st te et tette st etaeste et besteese et et e e e e s eeseesseesaessesssessesssasteeseansesssensesnsensanssessensaens 4-32
4.26.2 SYIEAX ...t evtetteeteeeteeteeete e et et et e te st et ae s eesaesse et sesseessesseeseessasseessesseess e ste s aenae s aesbe et essenteessenteeneenseneen 4-32
4263 PATAIMELET. ... .vieeeeiitiee et ettt ettt e et e e et b e e s ttae e beeeetabe e steaeenbbesesnsaesetreaenraeeaans 4-32
4264 RETUIN VAIUE ..ottt ettt ettt ettt et e et e e etae e s s eaaeeetbessaeeateeesbensaensees 4-32
4.26.5 MOdUlE INTO SEIUCTUIE ......vviiiie ittt ettt ettt ev e et et e e tte e etae s eeetbeeesseaneenae s 4-33
4.26.6 SEIUCTUIE IMEIMDETS ...ttt ettt ettt et et e b e ate e e steeaaeetteesbaenseesaesenneeareesees 4-33
N T ' V111 o) (<SSR 4-34
4.26.8 BITOTS oottt ettt e e ettt et e eabe s e et beeeeateeeeesaeaaeteaeeaaesetnsaeetaeeennaeeeanaeans 4-34
4.27 SC MOAUICKIIL ......iovieiii ettt ettt ete s et ese et ea e e eesseesaesaessaesaessbesseereanns 4-35
4.27.1 DIESCIIPLION ...ttt ettt sttt et eetaesteetbesteeebesteese et eseessee s eesaesseesaessesssesbesssasseeseansesseensenssessenssessensaens 4-35
4272 SYIEAX ..o vvetteereeeteeteette e et et et e te st et ae s eesaesbe st sesseessessesteessesseessesseasseeste s aense s aesse et eeses s enbenaeeneansenneen 4-35
4273 PATAIMELET . ... .iieeeeiet et ettt e e tte et e e et e e e e taee s abeseesabe s saeaeebaesesnsaestteaenraeenans 4-35
4274 RETUIN VAIUE ...ttt ettt ettt ettt e e etbe e s s eateeetbeesaeeebeessbensaensees 4-35
4.27.5 EXAMPLC.....uiiuiiieciie ittt ettt ettt ettt et et e b e e e e s eesbe et sesbe et besbeereantense et e neesaenaenseesaens 4-35
4.27.6 BITOTS ottt ettt e e ettt et e eabe s e et teeeebeeeeabaeaeeteaeebae e etesaeetaesennaeeeanneans 4-36
4.28 SC_ MOAUIENAMEGEE ......veevveevieeie ettt ettt et etaesteetbeetesebesteeseasseeseasseessassaessesseessesssessensesnns 4-37
4.28.1 DIESCIIPLION ...ttt ittt sttt st eettesteetbesteetbesteesees st ese e seenseesae s eesaessesssessesssesseeseassasseensesseensasssessensanns 4-37
4282 SYIEAX ...t vtetveeteeereeteeetee et ee et e te st et ae s eeseessesstessesssessesteessasseessesseass e seessaenee s aesse et essesseeesenseereennennean 4-37
4283 PaATAIMELET . ... .iieeeeiet et ettt et te et e e etat e e taeesabeseetaae s aeaeeasaeeesnsaeesbeeennraeanns 4-37
4.28.4 RETUIN VAIUE ...ttt et et ettt et ettt et earee st be e s s eatesetaeesaeeeteessbenneense s 4-37
4.28.5 EXAIMPLC.....uiieiiiiciie ettt et sttt ete et e e et e et et ee s e b aesae et aesbe et besbeereenbesseene e neeseenaensaesaens 4-37
4.28.6 BITOTS ottt ettt e et e b ae e ettt e et be e eabe e eteaeeabeeeeabaeaette e e baeeennnaeeataaeean 4-37
4.29 SC_ MOAUIEPIIOGEL ......eenvievieciieiie ettt ettt v e sae et sbeesbesaeessesseess e sae s eeseensaesaesseseee 4-38
SCIOPTA - Kernel

Kernel Manual Version 5.0 Vi



» Table of Contents
SCIOPTA

<« [ ]

4.29.1 DIESCIIPLION . ... evieieetieeteeeieiteete et et ettt et ee e et eesaessaesaeesaesbesseessesseassasseaseassasssasseensesanssenssessenssessenseanne 4-38
4.29.2 SIIIEAX .ttt ettt et et e ae et et et e h et e sttt eh bt ehe bbb e bttt es e se et st eb et et enn 4-38
4293 PATAIMETET ...eeoviiiie ettt et sttt e s bt e te ettt e st be et eeeaeeesbe et eesbeabbesnneessbeensaenneensbeen 4-38
4.29.4 REIUITI VALUC ...ttt ettt st e st et este st ese e se e e e e e e s aesaesaessaesse st senseseeanne 4-38
4.29.5 251111 o) LTSS 4-38
4.29.6 EITOTS oottt et ettt e s te et et e bt et e ebe et et e s be et e sheeebaen st eenbeennee s 4-38
4.30 SC_ IMOAUIESTOP ...ttt et eete ettt et ettt e e e st eetaesseesbesbeesbesteessesseasserseeseeeseesaesaesaessaesaeessensesseanes 4-39
4.30.1 DIESCIIPLION . ... evieieetieeteeeieite et eee et e et et ee e et aesaessaesaeesaesbesseessesseessesseaseassesseesseensasaessenssensenssessenseenne 4-39
4.30.2 SITIEAX .ottt ettt ettt e ae et ettt e st et eae sttt ehe ek b bbbttt es e ne et s et ee et ebeenen 4-39
4.30.3 PATAIMETET ....eoviiie ettt ettt ettt et e ettt esb e et eesaeesbe et eesbeansbesntee st beansaenneensbeen 4-39
4.30.4 REUIT VALUC ...ttt ettt st e st st es et e st e sa e s e e e e s aesaessessaessesssesseseeanns 4-39
4.30.5 251111 o) LTSRS 4-39
4.30.6 EITOTS oottt et ettt et e te et st be e bt eat e e sbe et se bt e ebbeent e she e et aen e eesbeennee s 4-39
431 SC IMSGACUITE....uvevieieerietteeteeeteeteesteeeaseesseaseeseesseeseesseessessesssesseessasssassensesssssssessessenssesssessesssessesseanes 4-40
4.31.1 DIESCIIPLION . ....evieieetieeteetieeieeteeete et e et et et et eesae s aesaeeseesbessesssesseessesseeseansesseassaansansanssesaensenssessenseenne 4-40
4.31.2 STIAX 1.veeutietiesieeteetieetieie et ete e e et et eeee s s aesaessaesbeeseessesaeessesseaseesseess e st e s eesee s eesaeeseesbenteessentesreensenees 4-40
4313 PATAIMETET ...eeoviiiie ettt ettt e s te et e sttt e st be et eesbeeenbeansteesbeansaeenneessbennseenneenstean 4-40
4314 REUIT VALUC ..ottt sttt e st ettt es e e e st e e s e see s e s aesaessaessesssessesaeanns 4-40
4.31.5 251111 o) LTSRS 4-40
4.31.6 EITOTS oottt ettt et ettt et e te et st be et sat e e sbe et e bt e b aeeat e she e b een e eetbeennee s 4-41
4.32 SC MSGAAAIGEL ....vviiieiieiie ettt ettt ettt sbe st b s be et besbeeseasseese e seenseesaeaessaessesssessenseanee 4-42
4.32.1 DIESCIIPLION . ... evieieetieeieetieiteeteeeteeteete e et et et eeste s eesaessaesbessesssesseessesseeseansasseassaans et aessensaessenssnssensesnne 4-42
4322 STIEAX 1.veentievierieetietieetieie et ete e estes e et eeeessaesaessaesseeseesbesaeessenseaseasseess e seessaesee s eesaeaseesbenseessenteeneensenees 4-42
4323 PATAIMETET .....eoviiiie ettt ettt ettt e e te et e et be et beeabeesbe e nbeenseeesbeansbesneeessbensaenneenste s 4-42
4324 REUIT VALUC ...ttt sttt e st et e e st e ese e e e e sae s aebaessessaessesssessenaeenne 4-42
4.32.5 251111 o) LTSS 4-42
4.32.6 EITOTS oottt ettt et sttt e s te et st be et e sat e e sbe et ee bt et aesat e she e b een e e esbeennee s 4-43
4.33 SC MSGALLOC. ... ittt ettt ettt et s e saesbeesaeesaesaesteesbesseessanseensaseenseenee s aeseenae enee 4-44
4.33.1 DIESCIIPLION . ... evieieetieeieetietieeteeeteeteete e et et et e ste st aesaesseessesseessesseessessesssansasseassassansanssensaessenssnssessesnns 4-44
4.33.2  SYNEAX turiiiiiiieieetietieettetieeteeetes e este e et este s aete s aesaeateesbeeteeebesteerean st ene e see st esaens et aeseesbenbe et senteeaeensennen 4-44
4333 PATAIMETET ....eeoieiiie ettt ettt ete et e et be et besateesae e ntesaseeesbeansaesneaesssennneenseeseen 4-44
4334 REUIT VALUC ...ttt sttt st st te st e e ese e e e e e e s asaessessaessenssesseneeenne 4-45
4.33.5 2511110 ) LT TSP UT PSRRI 4-45
4.33.6 EITOTS oottt ettt et et sttt s he e e te et sa bt et aeeae e ehe e et e e st e b beanbeesebe e ehbenneeenbes 4-46
4.34 SC MSGAIIOCCIT ...ttt ettt eb e sttt beetb et e seeesse e esseeneesaessessaesesssessenseenns 4-47
4.34.1 DIESCIIPLION . ... evieieetieeieetietieeteeete et eies e et et et e see s aesee s eessessesssesseessessesseassasseessanssansanssesssensenssnsaensessns 4-47
4342 SYNEAX tuviiiiiiieiestietieettetteeteettesteestes e et este s aete s eestesseasbeeteessesaeesees st ereessaans et aens et aese et senbeessenaeeaeensennean 4-47
4343 PATAIMETET ...eoie ettt ettt e et et e et be et besateesbe e sbesaseeesbeansaesneeenssennneenteesae s 4-47
4.34.4 REUIT VALUC ..ottt ettt e st et e st e s e ese e e e e e ssabaessessaesensaessenseenne 4-47
4.34.5 2511110 ) LTSRS PR 4-47
4.34.6 BITOT e ettt sttt eete et st e e bt eat e ebe et et et beeat e sheeebeen e eenbeennee s 4-47
4.35 SC MSGAIIOCTX 1ottt ettt ettt ettt et e es e stesbeesaessaesaesteessesseessasseansarseensaeseensanseenssnes 4-48
4.35.1 DIESCIIPLION . ... eutieieetieieetietieeteette et ettes e et e e et e see s aeseesseessessesssessesssessesseessasseessanssansanssensaessensenssessessns 4-48
4352 SYIEAX ctiieeie ettt ettt ettt eh et e he bttt b ettt es et et e st eb b et bbbt eaeeen 4-48
4353 PATAIMETET ..ottt ettt et st e st be et teeateesbe e stesaseeesbeenseesaeeesbennneenseansee s 4-48
4354 REUIT VALUC ..ottt ettt et et e s e esees e e es e s assaesae s aessessaessesseenne 4-48
4.35.5 EXAIMPIC ..ottt ettt ettt ettt sttt esbe et es e et b es e e st e et e et abaete s aeese s aesseneeenne 4-48
4.35.6 BITOT et ettt et ettt et et st e bt sae e e ebe et et e b aesat e she e b een e e etbeennee s 4-49
4.36 SC_MSEDIAtACTCDIS. ..ceuveevievieiieceie e ettt et ettt et e e ees e e stesbeesaeesaesaesteessesseassanseansarseensaessessensanssesses 4-50
4.36.1 DIESCIIPLION . ....euvieiieetieieetietieeteette et eteste et e e et e stessaeseesseessessesssessesssessesseessasseassanssansaseesseessensensanssenses 4-50
4.30.2  SYNEAX 1ttt ettt ettt ettt e ettt et eh et ehe bbbt b et et ea st et eates b b et bt es et seeeen 4-50
4.36.3 PATAIMETET ..ottt ettt et e s te st e st e et e sateesbeansaesnseaesbeenbeesaeeesaennneenteensee s 4-50
SCIOPTA - Kernel

Vil Version 5.0 Kernel Manual



Table of Contents

4.36.4  REMUIM VAIUC ..ottt sttt ettt s ae s taesbe et bes e esees e ss e seessasaessesssesaesssessesaeessenseas 4-50
4.36.5 25 11110 ) (<SSP 4-50
4.36.6 2 (0 OO OSSR UPTUURRURRIN 4-51
4.37 SC_ MNSEDATACTCGET...uvieiviiitieiieiit ettt sttt ettt et sttt st esbe e tesabeeebbe st eesbeeetesaneessbeaseesnneens 4-52
4.37.1 DIESCIIPLION «.cuitieieitiette st stte et et tetteeteeebeeteestes e ese e e eseeseesseeseesseesaesaeessesseesbasseassanseensensennsessanssesseessens 4-52
4372 SYTIEAK -ttt ettt et ettt et et sttt eh b et ehe bttt ket bea e sttt eh et ebe b een e 4-52
4373 PATAIMELET . .....ecueiiiiie ettt ettt et ste e e te et e et beebaesaeee st be b eeabeeebbeeaneessbeansaenneeenbeen 4-52
4374 REMUIM VAIUC ..ottt ettt ettt s te st estestbes e eseessaeseasseessaseessesseesaesssessesaeessanseas 4-52
4.37.5 25 11110 ) (<SSP 4-52
4.37.6 BITOT ettt ettt et sttt sae e e be et e bt e ebte st e sbe e e tesaneeetbeenbeesaeeens 4-53
4.38 SC_ MNSZDIATACTCSET ...euvieieiiitieeeee ettt sttt et sttt st e s sbe e tesabeesbbesaeeesbeeseesnneessbeaseesanens 4-54
4.38.1 DIESCIIPLION ...ttt et sttt ettt steetbe et et e e ese et et e eseesseeseesseesaesbe st sesseesbasseaseansesnsesennnessensesseessens 4-54
4.38.2 SFTIEAK -ttt ettt ettt et ettt sttt eh bbbttt bt b s e et eae b et ebe b en e 4-54
4.38.3 PATAIMELET.......ecueiiiiee ettt ettt et eeste e e te et e et beeseaesaeee st be s eesbeetbeennaessbeansbenneenstean 4-54
4.38.4  REMUIM VAIUC ..ottt ettt ettt st st esbe et e s e eseas e seasseessarseeneessaesaesssessesaeessanseas 4-54
4.38.5 2511110 ) [OOSR 4-54
4.38.6 25 (o) OO TP SPRUPRUURRPRRP 4-55
4.39 SC MSEFINM ..eiieiiieie ettt ettt steetbe e e e te st et et esseesee s aesseesaesseeaeesbesaeeneesseeneensaensasaens 4-56
4.39.1 DIESCIIPLION ...ttt ittt ettt ettt st etbe s te et es e ese et et e e see s eeseesseesaesseessesbeesbasseeseanseeneerseenseasanssesseessens 4-56
4.39.2 STIEAK -ttt ettt e ettt et sttt eh bt ebe ekttt bt ea e et eae b et b et en e 4-56
4393 PATAIMELET.......ecuiiiiiee ettt et ettt e et este e e tesa e e et beaataesaeee st se s eesbeansaeeaeeeesbennsaenseensteen 4-56
4394 RETUITI VAIUEC ...ttt vt sttt ste s e e esse st essaesaesseesaeeseesaesaeessenseas 4-57
4.39.5 EXAMPLES ..vecviinie ettt et sttt ste et et e e et e b e e s e b aesae et sesbe et besteereantenseent e seensannaensaesaens 4-57
4.39.6 EITOTS et ettt et ettt et sae e et e et et e et ea e b be bt en bt e s be et eebeesaennees 4-57
4.40 SC_MSEFIOWSIGNAtUrEUPAAte.....c.eouiiiiiiiiieiiiet ettt sttt ste e eae e e e s e ss e ae s aesae e eeee 4-58
4.40.1 DIESCIIPLION ...ttt ettt et eete st etbeste et esteese et et e et e s eeseesseesaessesssesbe et besteeseansessenseensensannsessensaens 4-58
4.40.2 SITIEAK - ettt et ettt et sttt s et et eb bbbttt ettt es e et eae b et ebe st es e 4-58
4.40.3 PATAIMETET.......ecueiiiieie ettt ettt et ettt e et eeste e tesate et beaaeeesaees s sen e aesbeansaesaseensbennseenseasbe s 4-58
4404 RETUIT VAIUEC ...ttt sttt sa et sae et e s e et bes e aseasseeneeeseesseeseesaesneesnens 4-58
4.40.5 EXAMPLC.....uiieiiiiiiie ettt st ettt ettt et et et et et e eb e e ss e s aesbe et sesbe et besteeteentese et e ne et eenaensaesaens 4-58
4.40.6 25 () SO OSSO U PR PRSP 4-59
4.41 SC IMNSEETEE ... ettt ettt et e e be et ettt te et e sbe et eateeetbeenaesaeean 4-60
441.1 DIESCIIPLION ...ttt ettt et eetae st etbesteeebesteese et eseessee s eesaesseesaessesssesseesbasseeseansesssensesseesannsessensanns 4-60
4412 SITIEAK -ttt et ettt st es e sttt bttt ebe ettt eh et s bbbt ebe bttt b b s enee 4-60
4413 PATAIMETET.......ecueiiiiee ettt ettt et ettt et e este e tesa e et be st eesae e st benaeaesbeansaeeneae et bennneenseansee s 4-60
4414 RETUIT VAIUEC ...ttt ettt ettt sttt bt sae st e s e et bes e eseenseeneenseenseesaesaesneessens 4-60
4415 EXAMPLC....uiieiiir ittt ettt te ettt et e se et e b ee b e b aesbe et aes e et besteereantense et e neeseentensaesaens 4-60
4.41.6 BT OIS -ttt ettt et sttt et e sae e ste ettt e et be bt b e e bt ea et et be et e sabeeehbe e eenbees 4-61
4.42 SC MSEHACKECK. ......eiiiiiiiiiciiit ettt ettt eee ettt e et s e e eesseesaesaesssesreessesseeseanns 4-62
442.1 DIESCIIPLION ....vevt et ettt e et eetaesteetbeste et besteese e st ese e see s e s eesseesaessesssesseessesteeseansesseensesseesennsessensanns 4-62
4422 SITIEAK -ttt et ettt e et e ae bttt e be ettt a e ea et st eb et ebe bttt b et enee 4-62
4423 PATAIMETET ... ...eeueiiiieit ettt ettt et ettt st e e ste et sa e et e eateesaeee s senseeesbeansaeeaeae st bennneenseansee s 4-62
4.42.4 RETUIT VAIUEC ...ttt ettt st et sttt sae st bes e et bes e e seesseeneesseeseeesaesaesseesse s 4-62
4.42.5 251111 o) LT TSRS T PRSPPI 4-62
4.42.6 BT OIS -ttt ettt et sttt et e st e ste ettt ettt e b e et tea et b bt et it sebeeeabe e eenbees 4-62
4.43 o 115750 3 (010 4 RT3 11 1< USSP 4-63
4.43.1 DIESCIIPLION ...ttt sttt sttt e st etbesteeebesteesees e ese e see s eesaessessaessesssessesssesteseeansesseenseseesanssessensanns 4-63
4.43.2 SITIEAK -t ettt e st sttt eh et e a e eh et e ebe ettt s e et es bttt ebe bt b st et enee 4-63
4433 PATAIMETET ... ..ceueiiiieie ettt ettt ettt ettt este e tesa e et e sateesbe e s benaeaesbeansaeeseaesbennneenseansee s 4-63
4434 RETUIT VAIUEC ...ttt ettt sttt st b st ses e et bes e eseasseeneese s e eesaesaesseesae s 4-63
4.43.5 EXAMPIC.....ui ittt sttt ettt et e e et e et e b e e s e b eesbe et aes e esbesbeereentesseent e neesenntenseesaens 4-64
4.43.6 BT OIS -ttt ettt et sttt et sae e e s be ettt e e bt st e bt e e bt en et eb e et e sebe e s be e eenbe s 4-64
SCIOPTA - Kernel

Kernel Manual Version 5.0 IX



» Table of Contents
SCIOPTA
<« [ ]
4.44 SC_ IMNSZOWINETGET ....eeviiiie ettt et ee sttt ettt e et eeetbe e tte e eeabe e sbeesbeestsennsaesaeassbeannnesaseaseesnnassseanns 4-65
444.1 DIESCIIPLION . ... evieieetieeteetieite et ettt et ettt et et et eeaesseesaeesaesbesseessesseessesseeseansasseasseensarsaessenssensenssessenseenns 4-65
4442 SITIEAX 1.ttt ettt et et ettt ettt et et e st e ae btk ehe kbbb bttt es e st es ettt b enen 4-65
4443 PATAIMETET ..ottt et ettt e bt et eea e e st be et eesae e e be et eesbeansbeenneessbeanseenneeesteen 4-65
4444 REUIT VALUC ...ttt ettt st e st et est et st e se s e e e e s aesaesse st aessesssensesaeanns 4-65
4.44.5 251111 o) LTSS 4-65
4.44.6 EITOTS oottt ettt et ettt et este et sttt e bt eat e e ebe et se bt e ebbeeat e she e e b aen st eesbeennee s 4-66
4.45 SC_MSGPOOIIAGEL .....ccuieeeiiiesie ettt ettt ettt sabesteseeesbe e es e seasaesae s aesessaessenseenns 4-67
4.45.1 DIESCIIPLION . ....evieieetieeieetietteeteeete et ete e et et et eeste s eesaesseessesseessessesssessesseassasseassaansansanssensaessenssnssensesnne 4-67
4.45.2 SYSLAX ...ttt ettt et ehe ettt e st sttt eb bbbt ee e ea e et e bbb et eh bt be b sttt sae st et enee 4-67
4453 PATAIMETET ....eeoviiiie ettt ettt e te e te et te et beeateesbe e nteanseeesbeansaeeneeesssennsaenneenste s 4-67
4454 REUIT VALUC ...ttt sttt e st et esb e e ese e e e e see s aesaesaessaesse st sessesaeenns 4-67
4.45.5 251111 o) LTSRS 4-67
4.45.6 EITOTS oottt et sttt e te et st be et e sat e e ebe et e bt e ebaesat e she e e b eenbeeesbeennee s 4-68
4.46 SC IMSZRX .ttt ettt et ettt e e e ea et be b eeeaeeete e nteeabeanbaesnneeeteanns 4-69
4.46.1 DIESCIIPLION . ... eveeieetieeieetietieeteeeteeteeste e et et et eeste s aesaesseessessesssesseessesseeseassasseassass et anssensaessensanssensesnns 4-69
4.46.2 SIIEAX .ttt ettt et ettt ettt ea e st et ae bttt ehe ekt s e bt ea b es et st en et b nnen 4-69
4.46.3 PATAIMETET ....eeoiiiiie ettt ettt ettt et e e te e e et be et te st eesae e nbeenstaesbeansaesneeesssennseenseensten 4-70
4.46.4 REUIT VALUC ..ottt ettt st ettt est e teese e e e e e e s e b aesaessaessesssessesaeenns 4-70
4.46.5 EXAIMPIES. ..o vttt ettt ettt ettt sttt besteetbes e et b es st ese e e e s e se et e eseesaeeheeebeessesaeereesbeereenteseennenns 4-70
4.46.6 EITOTS oottt et et sttt s ae e te et sa bt et te et e ehe e et e en et eb e enbeesabeeebben e e enbe s 4-71
4.47 SC MSGSIZEGCE ... eevviiieetietiesteeeieete ettt ettt et e et et eebeesseesaesbe st besseesbesseeseanseese e seenseesaessessaessesssesseereanes 4-72
4.47.1 DIESCIIPLION . ....evieieetieeieetietteeteeeteeteetes e et et et aeste s aesaesseessessesssesseessesseeseansasseassassarsanssenssessensanssessesnns 4-72
BUAT.2 SYNEAX wtiiuiitt ettt sttt ettt et ettt st bt eh et et e he bttt b ettt en e st en bbb e et bbbttt eaeneen 4-72
4473 PATAIMETET ....eeouviieiie ettt ettt et e e et e et be et besateesae e nbesaseeesbeansaesneeesssennseenseesten 4-72
4474 REUIT VALUC ...ttt ettt e st et est e e ese e e e e e e s asaesseesaessenssessenaeenne 4-72
4.47.5 2511110 ) LTSRS 4-72
4.47.6 EITOTS oottt et ettt s he e e be et sa bt et b eae e she et e en e e b beanbee sabeeebbennneenbe s 4-73
4.48 SC IMSGSIZESEL ..e.uvevviiieitietiesteetteeteettete et et et eetesseeseesseesaessessbesseessesseaseansesssesseansaasanssessaessesssessesseanns 4-74
4.48.1 DIESCIIPLION ... evieuieetieete ettt eteeeteeeete e et et et e see s aeseesseessessesssessesssessesseassasseassassansaessensaensensensaensessns 4-74
UAB.2  SYMEAX wtiuieue ittt ettt ettt e ettt eh e et he bttt b ettt es e ettt en bbb et eb b eb e st eaeneen 4-74
4.48.3 PATAIMETET ....eeuvi ittt ettt e e et e st be et e sateesbe e sbesasteesbeansaesaeeensbennneenbeesee s 4-74
4.48.4 REUIT VALUC ...ttt ettt e st et eab e aeese e e e e e e ssabaessessaesessaessenaeenne 4-74
4.48.5 EXAIMPIC ..ottt ettt ettt ettt ettt ettt esbe et b e s e es b e s e ere e et e e et ebaete s aeese s aenseeaeenne 4-74
4.48.6 EITOTS oottt et et et sttt s he e te et sh bt et e sae e bt e bt en et ebbeenbee sabeeebbeneeenbe s 4-75
4.49 SC MSGESTIAGEL ....evviiiectietie sttt ettt ettt ettt st e st e sbe st besbe et sesseeseasseeseasseenseesaessessaessesssesseseeanns 4-76
4.49.1 DIESCIIPLION . ... eveeieetiesieetietieeteeete et eetes e et e e et e see s eesee s eessesseessesseessessesseassasseassanseansanssensaessensenssessenses 4-76
4492 SYNEAX 1ttt ettt ettt et ettt eh et ehe bttt b et et ea s e et eates b eh et eb et e st saeeen 4-76
4493 PATAIMETET ..ottt e ettt ettt et e st be et saeeesbe e stesaseeesbesnsaesseeessen s eenbeensee s 4-76
4.49.4 REUIT VALUC ...ttt ettt st st et e e e se e se e es e ssansaesaessaessensaessenseenne 4-76
4.49.5 EXAIMPIE ..ottt ettt ettt ettt sttt ettt e st et e s e st e s e e st e et e et abaete s aeebe et aessenaeenne 4-76
4.49.6 EITOTS oottt ettt et sttt st e ete et sh bt et sae e ehe et e n e e b beanb e eabe e b benaeeenbe s 4-77
4.50 SC IMISZ X cute ettt ettt et ettt ettt e et e et e et te et a e e ea b ea e ek be et b en b eeeae et enneeeabeenteeeaeeeteanns 4-78
4.50.1 DIESCIIPLION . ....evieuieetieieetietieete e et etes e et e e et e stessaeseesseessessesssessesssessesseassasseassanssansaseanssessensensaessesses 4-78
4.50.2  SYIEAX 1ttt ettt et e e sttt eh et e be bttt b et ea bbb e et eates bbb et eh et et eeeen 4-78
4.50.3 PATAIMETET ..ottt ettt ettt st e st be et saeeesbe e saesaseaesbesnseesaeeesaennneenbeensae s 4-78
4.50.4 REUIT VALUC ...ttt st st et s e esees e e es e ssaasaesse s aessenssessenseenne 4-79
4.50.5 EXAIMPIE ...ttt ettt ettt ettt b et ettt e sttt e s e es b e s ae e st esse st e e et e b aete s aebe s aessenreenne 4-79
4.50.6 EITOTS oottt ettt et ettt st e e te et sttt et she e e he et e en e ebbeenb e shbe e b tenneeeabe s 4-79
4.51 SC MSETXALLAS. ... eeuviiietietiesieetie et etiete et et et e et et ee b ees e sbesssesseesbessesseansesseasseansesanssessaessesssessenseenns 4-81
4.51.1 DIESCIIPLION ... cuvieiieetieieetietieeteetteeteettete et et et e tese et eessaessesesseesseessessesseessasseassanseansanseenseessensensesnsesses 4-81
4512 SYNEAX ttiieite ittt ettt et ettt eb et e he bttt b et et ea bbb et eat e bbb et eh et saeeen 4-81
SCIOPTA - Kernel
X Version 5.0 Kernel Manual



Table of Contents

4513 PATAIMELET. ... .vieceieie ettt et e e et e et e e e aaae e eteeeeabeaesaeaeetbeeenbaeeeaaraeatbeeeans 4-81
4514 RETUIN VAIUE ...ttt ettt et aeeateeetbe s s eaassesaesnaeeeteenssennees 4-81
4.51.5 25 11110 ) (<SSP 4-32
4.51.6 EITOTS ettt et e et e et ae e et b e e et et e aae e eaateseetaae e beeeeasaeeetreaeebaeeennraeanns 4-82
4.52 SC POOICBCHK .....viviiiiiiietieie ettt ettt ettt e et et et e b e e sbessaesseebsesbeesesssasseeneasseensasaessensanns 4-83
4.52.1 DIESCIIPLION «.vietieieitiette sttt ste et teitesteetbeeteestes e eseee e et e eseesseesaesseessesae et sesseesbasseassanseenseseensessanssesseessens 4-83
4522 SYINEAX .1ttt et ettt ete ettt ettt et e e te st eetaesseesaeste et besteessesteaseessese e seens e s eebeeseeaaeessesbenteeebenteentenseeneenseaneen 4-83
4523 PATAIMELET. ... .viiceeiiie ettt et e e e e et b e et b e e e aaae e eteaeeabeaeeasaeetbeeennsaeeetaraeatbeeeans 4-83
4.52.4 RETUIN VAIUE ... ettt ettt tae et aeeateeetbe s s eateeetaesenaeeereeessennnes 4-83
4.52.5 25 11110 ) [ TSP 4-83
4.52.6 EITOTS ettt ettt e et e e ettt e e et as et ae e eaaaeseetate e beaeeasaeeetreaeebbeeereraannnns 4-84
4.53 SC POOICTCALE ... vevieieetietieetieete et esie e ettt eestesbeebesseesbesaeesbestesssesseaseasseaseesseessesaessesssessesssessenseanne 4-85
4.53.1 DIESCIIPLION ...ttt sttt et tetteeteetbeetees b e e ese et et e eseesseebeesseesaesbe st sesseesbasseaseanseensesennnessanssessenssens 4-85
4532 SYIEAX .. .veetvetieeteeeieeeeetes ettt et e e te st eetaeebeesaeste et besseesbesseateassesseesseeneaseeaeaseeseessesbeeteesbenteensenteeneenneanees 4-85
4533 PATAIMELET. ... .vieciiiie ettt ettt et e s st ee et b eesaaae e beaeenabeaesasaeatbesennsaesetasaentbeeaans 4-85
4534 REMUIN VAIUE ...ttt ettt ettt eate e etbe s s eaaeeesaesanaeeeteensaennnes 4-86
4.53.5 25 11110 ) (<SSR 4-86
4.53.6 EITOTS ettt et e ettt ee et ae e ettt e e et te e b be e ettaeaeetaee e beaeersaeeetteeeebbeeesnraeannns 4-86
4.54 SC_POOIDETAUIL .....vieviiiiieiiet ettt et ettt et e st sb s e ebaesbesbeesbesseeseenseens e saensesaens 4-88
4.54.1 LD Teed |13 o) s TSRS 4-88
4542 SYIEAX ..o evveeteeteeeteeteete e et et et e s te st eesaeeseesaeste et sesseessesseeseassesseesseassesseesse s eeseesaesbenteesbenteenbenseeneenseanees 4-88
4543 PATAIMELET . ... .iieeeieie ettt ettt e et e e et b e e s aaae e beeeesabeaesaeaeebbeeennsaeeetteaentaeeaans 4-88
4544 RETUIN VAIUE ...ttt ettt ev et et ae et eete e et be et s eatesesaesaaaeetreenssennees 4-88
4.54.5 251111 o) LTSRN 4-88
4.54.6 BITOTS ottt ettt e e ettt e tae e saabe e e et taeeateeeeasbeaeeesaeebbeeenesaeeetas s e nnaeeernnaans 4-88
4.55 SC_POOTHOOKREEISTET ......ovvevieeiecieeiieiie ettt ettt ettt et estesebesaesseestesseesseseessaessessaessesssessessesnne 4-89
4.55.1 DIESCIIPLION ...ttt sttt et tette st etbeste et besteese et eseeesee s eeseesseesaesbesssesseessasseeseansesnsensesnsensannsessensaens 4-89
4552 SYIEAX ...t evvetteeteeete et ettt et et et este st eesaeeseesaesse et besseessessesseassasseanseseesseesse s aense s aesbe et esbenteenbenteeneansenean 4-89
4553 PATAIMELET. ... .vieeeiii ettt et ettt et e e eb b e e s aaae s beeeeaabeaeeaeaeebbesesnsaesetteaenrbeeaans 4-89
4554 RETUIN VAIUE ...t ettt ettt ettt ettt e et eetb et e eate s etaesataeeebeessennees 4-89
4.55.5 51111 o) LT T PRSPPI 4-90
4.55.6 BITOTS oottt e ettt e e ettt et ae e eabe e e ettee e aeaeeasaeaeeasaeebaeeetasaeeetaesennaeeeanneans 4-90
4.56 SC POOILAGEE ...ttt ettt ettt sae e tae e teetbes e eeees e ese e e eseaeseessaeseessessaessesseesseeseenseseaneenns 4-91
4.56.1 DIESCIIPLION ..ttt ettt et eettesteetbesteeebesteese et et e e see s eeseesseesaessesssessesssasteeseansessensesnsesannsessensaens 4-91
4.56.2 SYIEAX ...t evtetteeteeeteeteete e et et et e te st eesae s eesaesseessesseesbessesteessesseensesseesseeste s aenae s aesseeseesbenseessenteeseenseneen 4-91
4.56.3 PATAIMELET . ......eieeeiii ettt e e e e et e e et b e e s aaae e sbeeeetabe e saeaeebbeeesnsaeeetteaenraeeaans 4-91
4.56.4 RETUIN VAIUE ...ttt et ettt ettt et eav e ette e s s eaaeeetaeesaeeeteessbenseensees 4-91
4.56.5 EXAMPLC....uiieiiiiiiie ittt st ettt et te et e e et e e et e b e e sa e b aesae et ses e et besteereente st et e e eseenaenreesaens 4-91
4.56.6 BITOTS oottt ettt e e ettt et e eabe s e et beeeeateeeeesaeaaeteaeeaaesetnsaeetaeeennaeeeanaeans 4-91
4.57 Lo o001 1 111 2o T USSR 4-92
4.57.1 DIESCIIPLION ...ttt ettt sttt eete st etbesteea b esteese e e eseeesee s eesaesseesaesbesssesbe st sasteeseansesseensesssesennsessensaens 4-92
4572 SYIEAX ..o vvetteereeeteeteette e et et et e te st et ae s eesaesbe st sesseessessesteessesseessesseasseeste s aense s aesse et eeses s enbenaeeneansenneen 4-92
4573 PATAIMELET . ... .iieeeeiet et ettt e e tte et e e et e e e e taee s abeseesabe s saeaeebaesesnsaestteaenraeenans 4-92
4574 RETUIN VAIUE ...ttt ettt ettt ettt e e etbe e s s eateeetbeesaeeebeessbensaensees 4-92
4.57.5 P001 Control BIOCK STIUCTUIE ......c..vieuviieie ettt ettt et ettt eae e e aeeetae s aeereeeesseaeeseraeensae s 4-93
4.57.6 SEIUCTUIE IMEIMDETS ...ttt ettt ettt ettt et et et e e s eate e e ebeeaaeetbe e s aenseesaesaneenreenses 4-93
4.57.7 P00 Statistics INfO SIUCTUIE. .......ccvieiiiiii ittt et et ev e aneeaae s 4-94
4578 SEIUCTUIE IMEIMDETS ...ttt ettt ettt ettt et et et e e s eate e e ebeeaaeetbe e s aenseesaesaneenreenses 4-94
4.57.9  EXAMPIC....iciiiiiie ettt ettt st sttt ettt ettt et s et b e e te b aetbe et enbenteesbenteeneenseeneen 4-95
A.5T.10  EITOTS . c.utiiiiiieietieie ettt ettt ettt e ete e e ettt e e teeeeabaeeeeaeaeasaesesasaeaeste s e ssseeeassaes sesaesanseseessae s sssaeensaesennnes 4-95
4.58 e o0 o1 3 1 1 TSRS 4-96
4.58.1 DIESCIIPLION ...t ittt sttt st eettesteetbesteeebesteesees st ese e see s eesee s eesaessesssessesssessesseassasseenseseensannsessensanns 4-96
SCIOPTA - Kernel

Kernel Manual Version 5.0 Xl



» Table of Contents

SCIOPTA

<« ]

4.58.2 SITIEAX 1.ttt ettt ettt et ettt ekt et sttt e st ettt eh bt ehe ekt h e e bttt es e se et es b et b enen 4-96
4.58.3 PATAIMETET ...eeoviiiie ettt et sttt e s bt e te ettt e st be et eeeaeeesbe et eesbeabbesnneessbeensaenneensbeen 4-96
4.58.4 REIUITI VALUC ...ttt ettt st e st et este st ese e se e e e e e e s aesaesaessaesse st senseseeanne 4-96
4.58.5 251111 o) LTSS 4-96
4.58.6 EITOTS oot ettt et ettt et e te et et e bt et e e ebe et et e eabeeat e sheeebaen st eenbeennee s 4-97
4.59 SC_ POOIRESEL ...ttt sttt ettt ettt ettt e st b e sbe et bes e essesteeseanse et e e et e s aeae b aeese s aenseereenee 4-98
4.59.1 DIESCIIPLION . ... evieieetieete ettt eteeete et ettt et et et eesae s aesaeeseesbeesesssessesssesseeseassasseassaansansanssesaensenssessenseenne 4-98
4.59.2 SIIAX vttt ettt et et e ae et ettt e st et eae bttt ehe ekt eb e e bttt es et es ettt ebeens 4-98
4.59.3 PATAIMETET ...eeeviiiie ettt ettt e te e e ettt e st te et eesbeeesbeanaseesbeansaeenneesssennsaenneensteen 4-98
4.59.4 REUIT VALUC ...ttt sttt e st ettt est e e e st e e e e e see s e b aesaessaessenssesseseeenns 4-98
4.59.5 251111 o) LTSS UT SRS 4-98
4.59.6 EITOTS oottt et ettt et e te et st be e bt et e e sbe et se bt e bt sat e she e b een e eesbeennee s 4-98
4.60 SC PTOCATEXI c.eivviiiiiietit ettt et etteeteetteeteettes e et et et e see s eesee s aesaesseessessesssessesseensenseassesssessenneans 4-100
4.60.1 DIESCIIPLION . ... eveeieetieetecetetie et et et ettt et eeseesteeseesbeesbesseeseessesseassasseessaseessaessensaessessesssensesssansessean 4-100
4.60.2 SITIAX .ttt ettt et ettt et sttt et eb et e b ekttt ettt en e st et en b b ae e et 4-100
4.60.3 PATAIMETET ....eeiiiiiie ettt et ettt et e teetbe et besaeeesbeasstesaseesbbeansaesaeaensbenneeenteanses 4-100
4.60.4 REUIT VALUC ..ottt ettt ettt ettt e e et e sb e sae b e ssesbaesbesaeenseeseessenseaneas 4-100
4.60.5 251111 o) LTSRS 4-100
4.60.6 EITOTS oottt ettt et sttt et e e sbe et ettt e et besat e she e et aen st e et e entbesnneessbennneenne 4-101
4.61 o o) (0167 A\ 1 5 { € £, OO TS PTUP PRSPPI 4-102
4.61.1 DIESCIIPLION . ... eeveeieetie et cetetie et ettt ettt ee st et eesteeseesbeesbesseeseessasseassasseass e seessaessensaessensesssesseessensesseas 4-102
4.61.2 SITIAX .ttt ettt b ettt et sttt et a e eh et e b ekt b et ettt et en et et en b et et 4-102
4.61.3 PATAIMETET ....eeoveiiie ettt et ettt e st e te e e be st e saeeesaeasstesaseessbeansaesueeenssenneannbeanses 4-102
4.61.4 REUIT VALUC ...ttt ettt ettt ettt et b e e sae s e saesbaesbesaeesseereensenseaneas 4-103
4.61.5 251101 o) LTSS PR PRPRI 4-103
4.61.6 EITOTS oottt ettt et sttt et e e sbe et ea bt et besateesbe e et ten e ees e ennaesebeessbennneenne 4-103
4.62 o o) (1oL O 211 11U 4-104
4.62.1 DIESCIIPLION . ... evieieetiesteeetetie et ee et e et et ee st et eesteeseesbeesaesseeseessasseassasseass e seessaessensaessessesssessesssensesses 4-104
4.62.2 SITEAX .ttt ettt e b e ettt et st ettt a e eh ekt e he ekttt ettt en e et et en et ae e et 4-104
4.62.3 PATAIMETET ....eoovie ittt et ettt et e et e te e abe et besaeeesbe e stesaseessbeansaesaeeensaenneeenbeanses 4-104
4.62.4 REUIT VALUC ...ttt sttt ettt et e sb e e aeeb e e ssesbaesbesaeesbesreessenseaneas 4-105
4.62.5 251101 o) LTSS UTU SRR 4-105
4.62.6 EITOTS oottt ettt sttt et e e ste et ea bt et besat e she e et aen e ees e entaesebeessbennneenne 4-105
4.63 SC_PTOCCTEALEZ ... et eetieiie et ettt eette et eeste e st te et ebbe et te st be e b benaeeesbeasabesabeestbesnseesseeesbesnseesebeasaesneessuean 4-106
4.63.1 DIESCIIPLION . ... evieieetie et eetetie et et et ettt ee e et e e steeseesbeesbesseeseessasseassesseass e seassaessensaessensesssensesssensesseas 4-106
4.63.2 SITEAX .ttt ettt et e ettt sttt et eh bt e be ekt eh et sttt en e st et en b b et et 4-106
4.63.3 PATAIMETET ...eeoveeiie ettt et ettt e et et e et be et e eaeeesbeastesaneessbeansaesaeeensaenneaenbeanses 4-106
4.63.4 REUIT VALUC ...ttt ettt ettt e et e b e e ae b e sbesbaesbesteesseeseensenseaneas 4-106
4.63.5 Process Descriptor BIOCK PAD.........oouiieiiiiiiiiecieieee ettt eneene 4-107
4.63.6 Structure Members Common for all Process TYPES .....ccvevveiiriieriiniierieerieie et seeeeiee e 4-108
4.63.7 Additional Structure Members for Prioritized Processes .......ccccevvivviiriereniieriesiieie e 4-109
4.63.8 Additional Structure Members for Interrupt ProCeSSEs ......ccccuvruieiireiriieieiieiest et seveie e 4-109
4.63.9 Additional Structure Members for Timer ProCesSes. .........ccvererieneiieiieeeeie et 4-109
E R T (I 51 11 ) (<SSR 4-110
403,11 BITOTS tuteeeuiieiieeieite et ettt ettt ste et sttt e et st eesbe e st ees e eesbeeas e st bee s aenseeesbeanntesnseessbenneesreeensesnneens 4-110
4.64 SC_PrOCDACMONREZISIET .....eviiiieieeeiiiiiee ittt e st ettestestaeeaeetbesteeseesteeseesseessaeseesesseessesssessesseas 4-114
4.64.1 DIESCIIPLION . ... evieiectie et ettt et et et ettt et ee s et eesteeseesbeesbessesseessasseansasseass e seessaessensaessessesssessesssanseaseas 4-114
4.64.2 SITIEAX .ttt ettt e b e ettt et sttt et eh et e b ekttt ettt en e st et en b ae et et 4-114
4.64.3 PATAIMETET ....eeiviiiie ettt et ettt e ete e te e e be et tesaeeesbe e stesaseessbeansaesaeeensaenneaenbeanses 4-114
4.64.4 REUIT VALUC ...ttt sttt ettt e et e b e e sae b aesaeebaesbesteesseereansenseaneas 4-114
4.64.5 EITOTS oottt ettt et ettt et e e sbe et sa bt et besat e she e et aenneeesbeanaaesnbeeshbennneenne 4-114
4.65 SC_PrOCDACMONUNTEEISTET. ... .c.uiiuieiieieitietirtierteeteetteettetaesteesbesteessesseeseeseesseeseessaessessesssessesssessesseas 4-115
SCIOPTA - Kernel

Xl Version 5.0 Kernel Manual



Table of Contents

4.65.1 DIESCIIPLION ...ttt ettt ettt ettt et ettt eet e et eeseesaesseesbesssesbesteassenseasseeneerseeneesseesaesseessesseessanes 4-115
4.65.2 SYTIEAK -ttt ettt ettt et et et bttt b et es ek et ae btk ekttt b et e he et es e et eneeheenen 4-115
4.65.3 PATAIMELET . .....ecueiiiiitieie ettt ettt et e st eete st e st be et eesae e et te st e enbeebaesaeee b benneenneetee 4-115
4.65.4  REMUIMN VAIUC ..ocviiie ittt et sttt sttt ste e e e e s et et eeseessaessessaessesbesssesseessenseaseansnans 4-115
4.65.5 BITOTS ottt et ettt ete et sa e st be et e sae e e nbe et e eabe e bt eateeebe et een e e st ennes 4-115
4.66 SC_PrOCFIOWSIZNAtUTEGET ......eevievieiie et et ceiee et ee ettt te st et e steesbestesasesseeseesseensasaessansaesensaeses 4-116
4.66.1 DIESCIIPLION ...ttt ettt et te ettt et e e et et e et eeseesaessaesbesssesbeeteasseseanseesserseessesseesaesssessesseensanes 4-116
4.66.2 SYTIEAK ettt ettt ettt bt ettt et bt b et es ek et ae bbb ekt b bt e he et es e et eaeebeenen 4-116
4.66.3 PaTAIMELET . .....ecuiiiiiitiet ettt ettt et st e et ettt eb e et eesae e et be e e enbe et aesnteeebbenneenneeeeee 4-116
4.66.4  REMUIMN VAIUC ..ccviiiieciieie ettt ettt st tteste e tes e e s et esseesaessaesseessessesseessesseessenseessansnans 4-116
4.66.5 25 11110 ) (<Y TUSTPTT 4-116
4.66.6 BT OTS ¢ttt et ettt e s te e e teea e st be et te e at e e eae et e en e e bt erteeebe et aen e eesaeaneee 4-116
4.67 SC_PrOCFIOWSIZNAtUICINIL ......eevievieiie ettt ettt ettt et eab et eebes e ese e e s e s ae s eesaesseessenns 4-117
4.67.1 DIESCIIPLION ...ttt ettt ettt ettt et e saesteetaesteesbeeteestasseanseesearseestesseesae sssessesseessanseassanseansenseenseses 4-117
4.67.2 SYFTIEAK -ttt ettt et ettt bt bt b et eh b et ae bbb ekt b bt sttt es e et eneebeeten 4-117
4.67.3 PaTAIMELET ...ttt ettt et st sh et bt e e te et sh b et e eae e e sbe et sebeetaesaeeesre s 4-117
4.67.4 REIUIN VAIUEC ...ttt ettt ettt eeb e sae b st sesesbessees e e ansaessansaensensanses 4-117
4.67.5 25 11110 ) (< TUTUSTRPRT 4-117
4.67.6 BT 0TS ottt ettt st e et st e et be e bt e at e e ehe et e ea bt e abesateeshe et aen e eenbeeneee 4-117
4.68 SC_ProCFlowSignatureUPdate ... ...ccceeviirieirieie ettt ettt sre et e eebesae e enteeseanse e ennes 4-118
4.68.1 DIESCIIPLION ...ttt ettt ettt ettt et et e stesteetaesteesteeseassesseansaesearseesseessesse ssaessesseessanseassarssensenseensenses 4-118
4.68.2 SFTIEAK -ttt ettt ettt et ettt b bt b et ea b et ae bbb ekt b bbb et es e st eaeebeenes 4-118
4.68.3 PATAIMEIET ...ttt ettt ettt st sh et she e e te et sh b et e eae e sbe et sebeeenaesan e sre s 4-118
4.68.4 REIUIN VAIUEC ..ottt ettt ettt ettt s s sesesaeesees e e assaessasaensessanses 4-118
4.68.5 25 11110 ) (<RSP 4-118
4.68.6 BT 0TS ottt ettt et e et et st be et et e e ebe et e n e e st enteeehe e et ben e eesbeentes 4-118
4.69 SC_PIOCHOOKREGISIET .....iuviieiiiieiiectietiectietie ettt ettt st e e s esaesbestbesteesbesteeseessesneesseensensensens 4-119
4.69.1 DIESCIIPLION ...ttt ettt ettt et e et e steetaetbeeteesteeseassesseasseessaseessesssesse sssessesseessanseansenssensenneensenses 4-119
4.69.2 SYTIEAX -ttt ettt ettt ettt b bt b et ea bbbttt eb bbb bbbt b sttt es e et ene bt enen 4-119
4.69.3 PaTAIMELET ...ttt ettt ettt et bttt she e e te et sh bt et e sae e sbe et sabeeebbesnn e sae s 4-119
4.69.4 RETUIN VAIUC ...ttt ettt ettt et aes e s b s s st essesteesees e s essaessasaensessaenes 4-119
4.69.5 EXAIMPIC.....oiivieiie ettt ettt ettt sttt s teetteetees et et e e st et e esteebeesae ehaesbeereesbenteeneerseeneaeneeseenes 4-120
4.69.6 BT 0TS ottt et ettt et e e te et et e e bt et e e ehe et e en e e etbeenteeehe e et aennneenbeentee 4-120
4.70 SC PIOCIAGEL ...ttt ettt ettt ettt e st e st etaeeaeesbesaeessesseass e st essaesse s aesaessesssessesnsenseaseas 4-121
4.70.1 DIESCIIPLION ...ttt ettt et eet et esteesteettetaeeteesteeseassassansaessaeseesseessessesssessesseessanseansenssensenneensenses 4-121
4.70.2 SPTIEAK ettt ettt ettt eh et e be bt b b et e ek e st eae bbbt bbbt b et ea e et eneebeenen 4-121
4.70.3 PATAIMELET ...ttt et ettt et bbb she e e be et et et sae e she et snbeeebbeenn e shes 4-121
4.70.4 RETUIT VAIUC ...ttt ettt et et es e s be e s st sasesseeseesse e assaessassensensaeses 4-122
4.70.5 sC_procldGet in INterrupt PrOCESSES. . ccuviviiieiirriiiie ittt sttt st et st besee e e e eesaeeseesae s 4-122
4.70.6  EXAMPIC....ccuiecieieieire ettt ettt ettt e ste sttt shaetbeste et tes e asta st et e e st et e eneeeseesaeebeetsesbeesbenteeseenseans 4-122
4.70.7 BT 0TS ottt et ettt st e e te et e e et e et eeehe e bt en e e st enb e eae e et ben e eenbeantee 4-122
4.71 SC_PTOCINECTEALE ...eeeviiiieeiiiiitie ettt et et sttt sbe e tesabe e sbbeenseesaeessbeanneesebeasaesanessbean 4-123
4.71.1 DIESCIIPLION ..ttt ettt ettt et eetteeteetaesaeeteesteeseassaessansaessassesseessessesssessesssessanseansanssensanssensenses 4-123
4.71.2 SPTIEAX ettt ettt st ettt eh et et bt b e b et ea bbb sttt eh bbb bt eb e h b b sttt ea e et eaeentenes 4-123
4.71.3 PATAIMELET.....cuee ettt ettt ettt st st e bt sae e e s be et sabe et besae e sbe et eebeeebbeenaeeseees 4-123
4714 RETUIN VAIUC ...ttt ettt e sb et ebe e e sbeeabesteesees e s essaessasaesensaenes 4-124
4.71.5 25 11110 ) (<SRRI 4-124
4.71.6 BT 0TS -ttt ettt et ettt et e e te e e ea bt et e et eeete e st et e esbe et aeeae e et aenneenteentee 4-124
4.72 SC_ PIOCITGREZISLEL ..e.vvevieiie ettt cie ettt ettt et e sttt e saestaesaeesbesseeseesseess e saessaesaessesssessesssessessnas 4-125
4.72.1 DIESCIIPLION ..ttt ettt ettt e steetteeteettesaeeteesseeseassaessasaessaessenseessessesssesseeseessanseansanssanseensensenses 4-125
4.72.2 SPTIEAX ettt ettt sttt sttt eb et ebe bbbt b et ea bbb sttt eh bt et Re bt eh e ae b b et ea e et et entenes 4-125
4.72.3 PATAIMETET.....eove ettt sttt ettt et sttt et te et e sheesbe st e ebbeeab e sheeebeenneeetbeebaesaees 4-125
SCIOPTA - Kernel

Kernel Manual Version 5.0 Xl



» Table of Contents
SCIOPTA

<« [ ]

4.72.4 REIUIT VALUC ..ottt ettt ettt e e et e es e saeeb e sbesbsesbesteesteseeansenseaneas 4-125
4.72.5 251111 o) L TSRS 4-125
4.72.6 EITOTS oottt ettt et sttt st e e sae e tesa bt e etbe et e sae e et be st eenbeasteennee st bennnaenne 4-126
4.73 SC_PIOCITQUNTIEGISLET .....vvevveeeeeeieceeeeiiit ettt ee et eesee st e etaesbesebesaeesbesseeseassaassesseensaeseesesseessesssessenseas 4-127
4.73.1 DIESCIIPLION ... eevteeteceie et ettt ettt e st et et ee st eeteestestbesbeetbesteeseessesseanseassesansse s eessesssessensesssessesssenseanens 4-127
4.73.2 SITIEAX ettt b e eb et b bttt e he et es bt eae ekt h bt b bbb en e st st en b be sttt 4-127
4.73.3 PATAIMETET ....eoviiie ettt ettt et et s et e st besateesbeeeabe st essbeansaesaeee st ben s eenbeetee 4-127
4.73.4 REUIT VALUC ...ttt ettt ettt et sa e eb e e sae b e saeebsesbesteesbeseeanseneaneas 4-127
4.73.5 251111 o) LTS PRSPPI 4-127
4.73.6 EITOTS oottt et sttt et e e steesateeaae e et be et e sae e e b ae st een bt anteenneesrbeenntenne 4-127
4.74 o o) £ 1¢2 G 1 | T SE T U U SPPRRUUPRPRTI 4-128
4.74.1 DIESCIIPLION . ... eevieeteeeie et ettt et et et et st e et ee st eeteesbeetbesbeesbesteeseessesseasseassessansse s eessesssessensesssesseensenseaseas 4-128
4.74.2 SITIEAX ..ttt ettt et b e eh ettt b bt ettt es ekt e he ekt eh bt b ekttt en e st et en b be sttt 4-128
4.74.3 PATAIMETET .....eoviiiie ettt ettt ettt et s et e st besaeeesbeesabe st e et beansaeeaeeesbbenteenbeetee 4-128
4.74.4 REIUIT VALUEC ...ttt et ettt ettt e e e es e sae b e saesbbesbesteenteeaeanseseeneas 4-128
4.74.5 251111 o) L USSR 4-128
4.74.6 EITOTS oottt et et e bt et esae e nteea st e etbe et e sae e e b te st eenbeasbeenntessbeennaenne 4-129
4.75 SC_PIOCNAIMEGEL. ... .ve ettt ittt ettt et eeette ettt et e et ea bt e sstesteesaeesntesantessbeansaesaseesseannseenseenssesnnes 4-130
4.75.1 DIESCIIPLION ... eevteeteceie ettt ettt te sttt e et eetaesbeetbesbe st besteeseesseseessaassesansse s aessessaessenseensessesssenseaneas 4-130
4.75.2 SITIEAX ettt ettt ettt ettt eh ettt b bt e he et ea b et ehe bbbt b bbb en e sae et en b be sttt 4-130
4.75.3 PATAMETET .....eoviiiie ettt et ettt ettt et st e s b e sateesbe e s be st estbeansaesaeee st be s eenbeeeee 4-130
4.75.4 RETUIT VALUEC ...ttt sttt ettt a e es e e saesbaesae et sesbesteesbeeeeansenneeneas 4-130
4.75.5 251111 o) LTSRS 4-131
4.75.6 EITOTS oottt ettt et ettt et eesaeesatesa e e esbeanb e sae e et be bt en bt asbe et enbeennaenne 4-131
4.76 SC_ PIOCODSEIVE. ...vevieeieeeieiieeteee et este e et et eeteestestbesbessbesseeseessasseessessarsaessessaessessaessessesssensesssensesseas 4-132
4.76.1 DIESCIIPLION.....eevte et ceie et ettt ettt te st et et e etaesbeetbesbeeebesteeseessesseesseassesaesseeseessesssessenseessessesssenseanes 4-132
4.76.2 SITIEAX ..ttt ettt ettt sttt et bbb bt b st et es ek et eae ekt eb bbbt et en e st st en ekttt et 4-132
4.76.3 PATAMETET .....eoviiie ettt ettt ettt e tesabe e st be st eesbe e e be st e sttt ataeeaeeeebbe e eenbeetee 4-132
4.76.4 REIUIT VALUEC ..ottt st ettt ettt sa e es e e saesbaesaesbbesbesteenbeeneensennneneas 4-132
4.76.5 251111 o) LTSRS 4-133
4.76.6 EITOTS ettt et ettt st e e ste e e ateea e e et e aabaeeae e e s ben b aen bt esbeennteseseennaenne 4-133
4.77 SC_PIOCPAtNCRECK ... .c.eictieiie ettt ettt et e see e et e et e es e e e eseesaesrsesneneeas 4-134
4.77.1 DIESCIIPLION ... vttt ceie ettt ettt te et ee et eetaesbeetbesbe et besteeseessesseesseassesaesse s aessesssessenseensessesnsenseaneas 4-134
4.77.2 SITIEAX ettt ittt sttt et eb et b bttt b et es b et eae ekt eh et b bbb en e sae et enbeb et ebe 4-134
4.77.3 PATAMETET .....eoviiiie ettt ettt ettt et st e s b e st eesbe e e be st estbeasaesae e stbe b eenbeeeee 4-134
4.77.4 REIUIT VALUEC ...ttt st et ettt ettt sa e es e saesbaesae st besbesteesseeseansenneaneas 4-134
4.77.5 251111 o) LTSRS 4-134
4.77.6 EITOTS ettt et ettt st e e sae e e tesa e e et e et e eat e e s be st een bt asbeenntesebeenaenne 4-134
4.78 SC_PIOCPANGEE .....ecviecie ettt ettt bbb e b aesbeeteenbeereesbenaeenes 4-135
4.78.1 DIESCIIPLION ... eevve et ceie ettt ettt ettt et et eetaesbeetbesbesebesteeseessesseessaassesaessessaessesssessesseensessesssenseaneas 4-135
4.78.2 SITIEAX 1.ttt ittt sttt et e ae bttt e be bttt b et ea bt eae bt bt st b bbb en e sae et en bbb sttt 4-135
4.78.3 PATAMETET .....eeviiie ettt ettt sttt ettt e sb e st eesbe e e be st e sttt abaesaeeesbbe s eenbeetee 4-135
4.78.4 REIUIT VALUEC ...ttt sttt ettt et et sa e es e e saesb e sbeebbesbesteesseeseansennnaneas 4-136
4.78.5 251111 o) L TSRS 4-136
4.78.6 EITOTS ettt ettt et st et te st esae e e teea e e es e eabteeat e e s be st aen bt asbeenntesebeenaenne 4-136
4.79 SC PIOCPPIAGET ... cvieeie ettt ettt ettt sttt et tteeteeste e esse st esseesae s eessessaessessesssessesssenseaneas 4-137
4.79.1 DIESCIIPLION ... eetteeieceie ettt ettt et et et ee st eteesbeetbesbesebesteeseessesseesseassesanssessaessesssessesseensessesnsenseaneas 4-137
4.79.2 SITIEAX vttt ettt sttt bbbt b bttt b st et es b et e ae bbb bbb en e st et en b be st ebe s 4-137
4.79.3 PATAMETET ....eoviiie ettt ettt ettt et et sb e st eeste e e be st estbeebaeeaeeesbbe b eenteeeee 4-137
4.79.4 REIUIT VALUEC ..ottt sttt ettt et sa e es e e s e ssaesbe et besbesteesseeseansenneaneas 4-137
4.79.5 251111 o) LT PR SUUPRTI 4-138
4.79.6 EITOTS ettt et et et e st e e sae e e teea e e et e et eeeae e et be st aenteasteenneesebeentaenne 4-138
SCIOPTA - Kernel

XV Version 5.0 Kernel Manual



Table of Contents

4.80 SC_PIOCPTIOCTEALE ..ot ettt ettt ettt e st este st etbesteeatesteesteseass e e s esaesaessaesaessesssessesssenseaneas 4-139
4.80.1 DIESCIIPLION ...ttt ettt et ette ettt et ettt eet e et eeseesaesseesbessaesbesteassenseasseesserseeneesseesaesseessesseessanes 4-139
4.80.2 SYTIEAK -ttt ettt sttt et ettt b bttt st et es b et e he btk ekt b e e ae et es e st eneetenen 4-139
4.80.3 PATAIMELET . .....ecuiiiiiitcet ettt ettt e e te st e st be et eesae e et ae st e enbeabaesaeee st benneenneetee 4-139
4.80.4  REMUIM VAIUC ..ocuieiei ettt et ettt sttt ste s et es et essaeseessaesaessaessessesssesseessenseassansnans 4-140
4.80.5 25 11110 ) (<R TUSTRPRT 4-140
4.80.6 BITOTS ottt ettt ettt et sa e st be et sae e e te et e eabe e bt eateeebe et aen e e st ennes 4-140
4.81 SC PIOCPTIOGEE ...uviuiiitieiet ettt et ettt e et et et e te st e s aessaesseeteesbessesssenseeseassaensesanssansaesensseses 4-142
4.81.1 DIESCIIPLION ...ttt ettt ettt ettt st eesaesteetaesteesbeeteessesseanseesearseestesseesaesseessesaeessanseassarseansenseensesen 4-142
4.81.2 SYTIEAK -ttt ettt sttt et ettt bt bt b et eh b et ae bbb ekt eb bbb et es e et eneebeeten 4-142
4.81.3 PaTAIMELET . .ec.eee ettt ettt et st bttt she e e te et st b a b e sae e sbe et sebeebaesne e see s 4-142
4814 REIUIN VAIUEC ...ttt ettt s et s e saeea st sesessessees e e essaessansaessensanses 4-142
4.81.5 25 14110 ) (< TR 4-143
4.81.6 BT OTS ottt et ettt e ae e et st e st be bt eat e e ebe et e a e e bt eateeste et aen e e enteeneee 4-143
4.82 SC PIOCPTIOSEL ... vttt ettt ettt et e e ettt es e e e aes e eseeseessesssessesseessenseansassanseeneensenses 4-144
4.82.1 DIESCIIPLION ...ttt ettt ettt et et e stesteetaesteesbeeseessasseaaseeseaseesseessesse ssaessesseessanseassanssansenseensenses 4-144
4.82.2 SYTIEAK -ttt ettt et ettt et ettt b bt b sttt ea b et ae bbb ekt b bbb sttt en e et eaeebeenes 4-144
4.82.3 PATAIMELET ...ttt ettt et st bttt she e e te et sh b et e eae e sbe et sebeeetaesan e sre s 4-144
4.82.4 REIUIN VAIUEC ..ottt ettt ettt ettt s s sesesaeesees e e assaessasaensessanses 4-144
4.82.5 25 11110 ) (< U T TTRRPRPTP 4-144
4.82.6 BT 0TS ottt et ettt et e et et st be et e et e e ehe et e n bt e bt enteeehe e et ben e eesbeentee 4-145
4.83 SC_PIOCSCREALIOCK ...ttt sttt ettt st sbe et esteeteeste e st assaensasaeseesseessesnaessenseas 4-146
4.83.1 DIESCIIPLION ...ttt ettt ettt et eettesteeteetbeeteesteeseesseseasseessaseessesssesse sssessesseessanseansanssansenseensenses 4-146
4.83.2 SYTIEAX -ttt ettt ettt ettt b bt b et ea bbbttt eb bbb bbbt b sttt es e et ene bt enen 4-146
4833 PATAIMELET ...ttt ettt ettt st bttt she e e te et sh bt et e sae e she et e beeebaeenneeshe s 4-146
4.83.4 RETUIN VAIUC ...ttt ettt ettt et ees e sbe s e st easesaeesees e e assaessaseensessaenes 4-146
4.83.5 25 14110 ) (< T T RUE TP 4-146
4.83.6 BT 0TS ottt ettt et ettt et e e te et st be et ae et e e ehe et e en e e abeenteeehe e et aennnaenteentee 4-146
4.84 SC_PIrOCSCREAUNIOCK . ... .cuieciieiie ettt st e ettt ee e s eesaesseeaaesaesesenneeneas 4-147
4.84.1 DIESCIIPLION ...ttt ettt ettt et stteeaeettetaeeteesteeseassaseansaessaseesseessessesssessesseessanseansassensanssensenses 4-147
4.84.2 SPTIEAK ettt ettt sttt eh et e b e eh et b b et e ek ettt eb bbb bbbt b et en e et eaeebeenen 4-147
4.84.3 PATAIMELET ...ttt ettt et bbb she e e s be et sabe e bt sae e she et snbeeebbeenneesre s 4-147
4.84.4 RETUIT VAIUE ...ttt ettt et aes e e be e s st sasesseesees et assaessasaensessaeses 4-147
4.84.5 25 14110 ) (<SS EEPPERP 4-147
4.84.6 BT 0TS -ttt ettt et ettt st e e te et eabe et e et eeehe e bt et et b enbaeeae e et aen e aenbeentee 4-147
4.85 SC PIOCSIICEGEL....cuvieuietietieetietieeteetieeieeeie e et et et eete st eesaessestaesaeessasseeseasseessansaessasaensesseessesssessesseas 4-148
4.85.1 DIESCIIPLION 1.ttt ettt ettt et eetaesteetaetaeeteesaeeseassaeseassaessaeseenseessessesssessesseessanseansanssansannsensenses 4-148
4.85.2 SPTIEAX ettt ettt sttt sttt eh et et eh bbb et s bbb st eae bbbt bbbt ae b e he et ea e et eneentenes 4-148
4853 PATAIMELET.....cuie ittt ettt et et bt et sat e e s be et sabe et besae e sbe et eabeeeabeeneeesee s 4-148
4854 RETUIN VAIUC ...ttt ettt e sb et ebe e e sbeeabesteesees e s essaessasaesensaenes 4-148
4.85.5 25 14110 ) (<SS U TR 4-148
4.85.6 BT 0TS -ttt ettt et ettt et e e te e e ea bt et e et eeete e st et e esbe et aeeae e et aenneenteentee 4-148
4.86 SC PIOCSTICESEL .eiuvieuietietiectietieeteetteeieette e et et et eete st eesaesaesteesaeessesseessasseassassaenseesaensesseessesssessesseas 4-149
4.86.1 DIESCIIPLION ..ttt ettt ettt e steeteesteettesteeteesseeseassaessaasaessaessenseessessesssessesseessanseansanssansennsensenses 4-149
4.86.2 SPTIEAX ettt ettt st sttt eh et ebe bbbt b et ea bbb st eae st eb et bt b bt ae b b et ea b et et eneenes 4-149
4.86.3 PATAIMELET.....eoveeeieieiie ettt sttt ettt et sa et te et e sbeesbe st e etbeeab e sheeebeenneeetbeebaesaees 4-149
4 80,4 e et h et bt 4ttt e he e E et s e et et e ae ekttt bt ettt es et et es bt et b 4-149
4.86.5 25 14110 ) (<O T T RE T PEPSR 4-149
4.86.6 BT 0TS -ttt ettt et ettt et e et et ettt e b te et eeeae et ten e esbe et aeeae e et aen s eenbeentee 4-150
4.87 SC PTOCSTAT. ..o evviitie et et ettt et te et ee sttt et e e e et be et sabee st be st eesbeeenteeaseesebeanseesaeesnbesnneessbeansaesneeessean 4-151
4.87.1 DIESCIIPLION ...ttt ettt ettt e steetteeteetbesteeteesseeseassaessasaessaesseseessessesssesseeseessanssansanssesennsensanses 4-151
4.87.2 SPTIEAX ettt ettt sttt sttt ettt bt bbbt b et ea bbb ettt es bt Rt eh b ae e e he et ea e e et entenes 4-151
SCIOPTA - Kernel

Kernel Manual Version 5.0 XV



» Table of Contents
SCIOPTA

<« [ ]

4.87.3 PATAIMETET .....ooviiie ettt ettt ettt et eabe et besaeeesbe e nbesaneeesbeantaesaeeesbbennneenbeenees 4-151
4.87.4 REIUIT VALUC ...ttt sttt et sttt ettt e es e e e b e sbesbsesbesteenteseeansenseaneas 4-151
4.87.5 251111 o) LTSRS 4-151
4.87.6 EITOTS oottt ettt et sttt st e e sbe e s tesa bt e et be et e saeee b ten e een e et beenneestbeennaenne 4-152
4.88 SC PLIOCSTOP vttt ittieteeeetee st erte ettt eette et eesteeetteaaeeetbeenteessbesebbeaeeesbeeeabesanee st be et aesheeeebeenntesabeeesbeenneeshen 4-153
4.88.1 DIESCIIPLION . ....eevve et ceie ettt ettt e ee st et et eesaesaesbsesbe st besteeseessesseesseseessaessessaessesssessessesssensesssenseaseas 4-153
4.88.2 STIEAX 1.veentiiviesiectietieettetieeteeetesteeste st et esseesseeste s eesaessesssessesssessesseasseeseansessearsaanserseeneessaesae s aesaenteeesenes 4-153
4.88.3 PATAIMETET .....eoviiiie ettt ettt et et et sabe et besaeeesbeaenbesaaeessbeansaesaeeesbbennseenbeeneee 4-153
4.88.4 REIUIT VALUC ...ttt ettt ettt ettt e e eb e e saesb e sbesbsesbesteenteseeansenseaneas 4-153
4.88.5 251111 o) LTSRS 4-153
4.88.6 EITOTS oottt et sttt et e ste e s atesa bt eetbe et e sae e e b ben e e en e asaeenneestbennraenne 4-154
4.89 SC_PIOCTIMOCICALE ..o evievie et e cteceteit ettt et et et esee st e eseesbestaesaessbesseeseassessesseensaseessesseessesssessenseas 4-155
4.89.1 DIESCIIPLION . ... evtecteceie ettt ettt e ee st et et eetaesbeesbesbeesbesteeseessesseesseseessaesse s aessesssessessesssessesssenseaneas 4-155
4.89.2 STIEAX 1.veeuviiviesieetietieettetie et ettesteeste e et esseeseeste s eesaessesssessesssesseeseasseeseassesseerseanserseeneessaesse s aesaenteessenes 4-155
4.89.3 PATAIMETET ....eeoviiiie ettt et sttt et et sebe et besaeeesbeasnbesaaeessbeansaesaeeesbbennseenbeentes 4-155
4.89.4 REUIT VALUC ...ttt sttt ettt et et a e eb e e e b saesbsesbesteesteseeansenseaneas 4-156
4.89.5 251111 o) LTSRS 4-156
4.89.6 EITOTS oottt et st e et sateesae e atesabteesbe st e seeee b ten e e en e et teennee st beenneenne 4-156
4.90 SC_PIOCUNODSEIVE....ceuievieiieiie et cteeetett ettt et et et esee st eesaesbesssesseesbesseeseasseseasseessasaesesseessesssessesseas 4-157
4.90.1 DIESCIIPLION. ... evieeteceie et ettt ettt et et et eetaesaeebbesbeesbestesseessesseensessessaessesseessesssessesseessessesssenseaseas 4-157
4.90.2 SPIEAX 1.veeuviiriesiestietieetteete et eetesteeste e estesseesseeste s eesaessesssessesssesseeseasseeseansessearseanserseensessaessessaesaentesssenes 4-157
4.90.3 PATAIMETET .....eoviiie ettt ettt ettt et et sebe et tesateesbe e nbesaaeessbeansaesaeeesbbennneenbeentee 4-157
4.90.4 REIUIT VALUC ...ttt ettt et ettt et e e eb e e saeeb e saesbsesbesteesseseeansenseaneas 4-157
4.90.5 251111 o) L TSRS 4-157
4.90.6 EITOTS oottt et sttt s et e e sbe e ateea bt eetbe et e sae e e b ten e eenbeasbeenneestbennbaenne 4-157
491 SC PIOCVAIDIEL ...ttt ettt ettt s e bt etbesbaes e ste e st esseessesearseeseeseeneesseesaenrens 4-158
491.1 DIESCIIPLION. ....evie i eeie et et et et et e ee st et et eetaesaestbesbeesbesteeseessesseesseseersaessesseessesssessesseessessesssenseases 4-158
491.2 STIEAX 1.veenviiviesieitietieetiette et ettesteeste e et esseeseeste s eesaessesssessesssessesseasseeseansesseersaanserseensessaesaeasaesaensenesenes 4-158
491.3 PATAIMETET .....eeviiie ettt ettt et e tesabe et besateesbeeenbesaaeessbeanbaesaeeenbbennneenbeentes 4-158
491.4 REIUIT VALUC ..ottt sttt ettt ettt et e e eb e e saesb e sbesbaesbeseeesseseeansenseaneas 4-158
491.5 251101 o) LTSRS 4-158
491.6 EITOTS oottt et sttt e at e e ste e s ateeabteesbe et e saeee et ten e e enbeasteenneessbennbeenne 4-158
4.92 SC_PIOCVATGEL c.vvieniie ettt ettt ettt ettt et sa e e st te et eabe e e besasee st be s s aesaeeesbeanneesabeessbesnseesaeas 4-159
4.92.1 DIESCIIPLION . .. .evteeteceie et ettt et et et et et et et eetaestestsesbeesbestesseessasseasseassessensaesseessesssessessesssessesssenseaseas 4-159
4.92.2 STIEAX 1.vveuviitiesiestietieetteete et etteteeste e et esseasseeste s eesaesseessessesssessesseasseaseassessearseans et eenee s aesseesaesae st essenes 4-159
4923 PATAIMETET .....ooviiiie ettt ettt ettt et sebe et besateesbe e s ntesaaeessbeansaesaeeesbben e eenbeentee 4-159
4.92.4 REIUIT VALUC ...ttt st ettt ettt et e e eb e e e b e saesbsesbesteesseseeansenseaneas 4-159
4.92.5 251111 o) LTS ST PRPRI 4-159
4.92.6 EITOTS oottt et sttt et e e ste e s ateea bt e esbe et e saeee b te st eenbe et tesnnee st beenneenne 4-159
4.93 SC_PIOCVATINIL ..o.viiiieiiectietie ettt ettt ettt ettt et e s aesreetbessaesbesteesbesseessessearseeseesseeneessessaessens 4-160
4.93.1 DIESCIIPLION. ...t evieeteetieete ettt ettt ee et ee st eetaesaeesbesbeesbesseeseessesseasseseessaessessaessesssessenseensensesssenseaseas 4-160
4.93.2 SYIEAX 1.veiuviirieriectietieetteete et ettesteestes e et esseeseete s eesaessesssessesssesseeseassesseassessearseanserseenee s aeseeasaesaenteessenes 4-160
4933 PATAIMETET .....ooviiiie ettt ettt ettt et sebe et besaeeesbeeenbesaaeessbeansaesaeeesbben s eenbeentee 4-160
4.93.4 REIUIT VALUC ...ttt ettt ettt ettt e e e e es e e e b e sbesbsesbesteesseseeansenneaneas 4-160
4.93.5 251111 o) LTSRS 4-160
4.93.6 EITOTS ettt et sttt et e e ste e s atesatteetbe et teseeee b ten e eenbeasteenneestbennbeenne 4-161
4.94 SC_PIOCVATRIN ...ttt ettt et st e et sae e e sbe et sabeesbbesnneesae s 4-162
4.94.1 DIESCIIPLION. ...veevvesteeeie et ettt ettt e et et ee st eet e sbeetbesbeesbesteeseessesseasseseersaessessaessessaessessesssessesssenseaseas 4-162
4.94.2 STIEAX 1.veeuviiviesiestietieetiette et eetesteeste e et esseeseeste s eesaessesssessesssessesseassesaeassesseerseans et eenee s aesseesaesaenseessenes 4-162
4943 PATAIMETET .....ooviiiie ettt ettt ettt et sebe et besateesbeeenbeenneessbeansaesaeee st ben e eenbeentee 4-162
4.94.4 REUIT VALUC ..ottt st ettt ettt e e e e ss e e sae b e sbesbses e steenteseeansenseaneas 4-162
4.94.5 EITOTS et ettt et sttt et e e sae e tesa bt e etbe et e eae e e b te st een e esbeenneessbeennaenne 4-162
SCIOPTA - Kernel

XVI Version 5.0 Kernel Manual



Table of Contents

4.95 SC_PTOCVATSEE ...titieeiiecetie ettt ettt eette et stbe et e et esbe et sttt e sbbesateesbeessbesaneessbesnseesbeeebesnneeesseansaesanes 4-163
4.95.1 DIESCIIPLION ...ttt ettt et ette ettt et ettt eet e et eeseesaesseesbessaesbesteassenseasseesserseeneesseesaesseessesseessanes 4-163
4.95.2 SYTIEAK -ttt ettt sttt et ettt b bttt st et es b et e he btk ekt b e e ae et es e st eneetenen 4-163
4953 PATAIMELET . .....ecuiiiiiitcet ettt ettt e e te st e st be et eesae e et ae st e enbeabaesaeee st benneenneetee 4-163
4.954  REMUIMN VAIUC ..oovieiii ittt ettt et sttt sttt ete e te s e es e e assaeseessaesaeesaessesbeessesseessenseaseansnns 4-163
4.95.5 25 11110 ) (<R TUSTRPRT 4-163
4.95.6 BITOTS ottt ettt ettt et sa e st be et sae e e te et e eabe e bt eateeebe et aen e e st ennes 4-163
4.96 SC_PTOCVECTOTGEL . ....eeuvie ettt et ettt ettt e st et st e stbe et eesbeeesbesaneeesbeanseesaeaesbeenneaesseasaesanes 4-164
4.96.1 DIESCIIPLION ...ttt ettt et te ettt et e e et et e et eeseesaessaesbesssesbeeteasseseanseesserseessesseesaesssessesseensanes 4-164
4.96.2 SYTIEAK -ttt ettt ettt et ettt b bt b st eh ek et ehe bbb ke b bt e he et es e et eneebeenen 4-164
4.96.3 PaTAIMELET. .....ecueiiiiiiiee et ettt et st e e te et eb e et eesae e e st be e e enbe e baesnt e e b benneenteeetee 4-164
4.96.4  REMUIMN VAIUC ..ocuiiiie ittt ettt ettt sttt et e et e s et easaessessaesaeessessesseessesseessenseassasnans 4-164
4.96.5 BT OTS ¢ttt et ettt e s te e e teea e st be et te e at e e eae et e en e e bt erteeebe et aen e eesaeaneee 4-164
4.97 SC_PrOCWaKEUPENADIC .....c..eiieiieiiecie ettt ettt eab et st e et b e s e s e s eraenas 4-165
4.97.1 DIESCIIPLION ...ttt ettt ettt ettt et e saesteetaesteesbeeteestasseanseesearseestesseesae sssessesseessanseassanseansenseenseses 4-165
4.97.2 SYTIEAK -ttt ettt st e h ettt e he bt b et eh b et ae bbbt bbbt e b et es e et eneebeenen 4-165
4973 PaTAIMELET ...ttt ettt et st sh et bt e e te et sh b et e eae e e sbe et sebeetaesaeeesre s 4-165
4974 REIUIN VAIUEC ...ttt ettt ettt eeb e sae b st sesesbessees e e ansaessansaensensanses 4-165
4.97.5 25 11110 ) (< TSRS 4-165
4.97.6 BT 0TS ottt ettt st e et st e et be e bt e at e e ehe et e ea bt e abesateeshe et aen e eenbeeneee 4-165
4.98 SC_PrOCWaKEUPDISADIC ... .ccuieiiiiiiieiiiie ettt ettt eb e saeeb e s sraesbeeteestesseenseeseenes 4-166
4.98.1 DIESCIIPLION ...ttt ettt ettt ettt et et e stesteetaesteesteeseassesseansaesearseesseessesse ssaessesseessanseassarssensenseensenses 4-166
4.98.2 SFTIEAK -ttt ettt ettt et ettt b bt b et ea b et ae bbb ekt b bbb et es e st eaeebeenes 4-166
4.98.3 PATAIMELET ...ttt ettt et st bttt she e e be et sa b et e eae e sbe et sebeeetaesnn e sre s 4-166
4984 REIUIN VAIUEC ..ottt ettt ettt ettt s s sesesaeesees e e assaessasaensessanses 4-166
4.98.5 25 1110 ) (< UTUR SRR 4-166
4.98.6 BT 0TS ottt ettt et e et et st be et et e e ebe et e n e e st enteeehe e et ben e eesbeentes 4-166
4.99 SC PIOCYICLA 1ottt ettt ettt ettt saestaeste e s be e ese et e s e ste s eesaenseeaaeeaeeebenteenes 4-167
4.99.1 DIESCIIPLION ...ttt ettt ettt et e et e steetaetbeeteesteeseassesseasseessaseessesssesse sssessesseessanseansenssensenneensenses 4-167
4.99.2 SPTIEAX -ttt ettt sttt sttt ettt b bttt b b et s bbbt eae bbb ekt h bbb sttt es e et ene b eenes 4-167
4.99.3 PaTAIMELET ...ttt ettt ettt st bttt she e e be et sh bt et aesae e she et sebeeebbesnneesae s 4-167
4.99.4 RETUIN VAIUC ...ttt ettt ettt et aes e s b s s st essesteesees e s essaessasaensessaenes 4-167
4.99.5 EXAIMPIC.....oiivieiie ettt ettt ettt sttt s teetteetees et et e e st et e esteebeesae ehaesbeereesbenteeneerseeneaeneeseenes 4-167
4.99.6 BT 0TS ottt et ettt et e e te et et e e bt et e e ehe et e en e e etbeenteeehe e et aennneenbeentee 4-167
4.100 SC_SATE CHATGCE ...c.vieieciiceie ettt ettt steetteste e s e e ess et e s aeae s aesaeebesesesseensenseaneas 4-168
4.100.1  DESCIIPLION ..eeuveevieereeeieiieeeeeieetettet et eeteeseessesseessesssessesseessasseassesssasssessessesssesssssssssesssessesssensessesnsenns 4-168
AUT00.2  SYNMEAX.ctitiutetietirie ettt et sttt ettt et eb et be e be bbb b sttt es e st e e eae bt b e et bt bttt bea e she et en bbb e st e ene s 4-168
4.100.3  PaTaQIMELT...c.ueiiiviieieeeiieeiieet ettt ete sttt et e et eeste e st ee st esbbe et ee st beesbbes et eesbeeenbesabeeshbe e b aenneeeebeeaeesabeens 4-168
4.100.4  REMUIN VAIUC ..ocuieieiciieie ettt ettt et iaestteste et e et e e et eesaesseesaessesssessesseessasseessenseansanssens 4-168
4.100.5  EXAMPIC....ccvieiieieieiieetieie ettt et ettt te e eet e stesteesaesaaessesteessasseassas st anseeste s eenteeseesaeebeetsesseesbenteeseansens 4-168
1000 EITOTS..ueeiuiietieitie et eerte et ettt et et te st et es e e et teeateeetbe st b ensseesbe e stesasee st besnsaeeneeeseannsessseesbesnsaesseannsenn 4-168
4.101 SC_SATE CHATSEL .. .iiiiiectieiie ettt ettt st sbeetbesteete e s e e st es e neesaesseeseesaesraesaeeres 4-169
4.101.1  DESCIIPHION ...euveevieeteeeteiieeereteeetetet et teteeseessesseessesssessesseessasseassssssarssessenssessesssassessesssessesssenseessensanns 4-169
ZUT0T.2  SYNMEAX.titiutetietiie ettt ettt sttt et e sttt eb et be bt sh e bt e s b se et e e st et eae ek bbbt bt ee bt e she st bbb st e ene s 4-169
Z N N G T o ¢ 1 U< ) OO PRTUPUPPRRT 4-169
4.101.4  REtUIMN VAIUC ..ocviieei ettt sttt sttt stte e et e e e e e e s eesaessessaessesssessesseessasseessesssersannsens 4-169
4.101.5  EXAMPIC....icuiecieieieieeeeieie ettt ettt te ettt e stesaeetaestaesbesteestas e esta st anseente s eenteesaesaeebeessesteesbenseereansans 4-169
L0160 EITOTS.c.uieeiiieiieitie ettt et ettt et te sttt et e st beeataeeube et s e s ees e e ntesasee st besnsaeeseeenseannsesaseensbesnsaesseennsenn 4-169
4.102 SC_SATE EYPEGCL..ccuievieeieeiieiie ettt ettt et et et e st etaesaestaesaeesbesseeseesseess e saensaesaensessaessesrsesseeseas 4-170
4.102.1  DESCIIPHION ...uveevieereeeieiieeeteieeteitesteesteseeseessesssessesssessesssassasseassasssasssessesseessesssessessesssessesssenseassassaens 4-170
AUT02.2  SYNMEAX.titeuietietiie et eteet ettt sttt et sttt eb et a e e bt bt h e e he sttt ea e st et et bbb et bt eh e et bt e she st bes e st et ene s 4-170
4.102.3  PaTQIMICLET ... eieutieeieeiie ettt te et ee st e e et eette et eeste e et tenseees bt asaeeateesbbe s b eenseeeebeanteenbeessbeat e sheeeteennee s 4-170
SCIOPTA - Kernel

Kernel Manual Version 5.0 XVl



w» Table of Contents
SCIOPTA

L 3 [

4.102.4  RELUIN VAIUC ....oooiviiiicieictie ettt et ettt e et eeae et e etbe e etaeeteeestesaseeabesesaeerseesrbesnsaennesares 4-171
T O R < 111 o) (<SSR 4-171
G102.0  EITOTS .oiiieiiii ittt ettt et e e ettt et e e ettt aeeetteesabeaeetsaesaseaeeasaeaeassaesssssessssesassssessseesssssanssseesannes 4-171
4.103 SC_SATE CEYPE SO . uveeveceieiieeee ettt ettt ettt e st etteeteestes e esbe e esseesae s aessessaessessesssessesssenseeneas 4-172
4.103.1  DESCIIPHION......uieiitiieitieiestieteeettettesteeebesteestesseaseesseessesseesseesaessesssessesssessesssasssassessenssesanssensenssenssnses 4-172
4.103.2  SYNTAX cuieuviiureiieeiteetertee e steeteesteestesteessesseastasseasseastasseastessaesaeaseesbeseeessen st areen st ane e nee s esaeeseesaenreersenes 4-172
4.103.3  PATAIMETET ..ueeiiiiieciiie ettt ettt et ettt e e tteeste e e eaabe e e eteaeebaeeeeasaeeettsaeantbesennsbeeeatae e ntbaeenae e eenes 4-172
4.103.4  RELUIN VAIUC ....ooiiviiiiicieictie ettt et ettt e et eete et e etbe s ebaeeteeestesareeatesesaeerseessbesnssennesares 4-173
0 TR T ¢ V'Y o) (<SSR 4-173
103,60 EITOTS .ooiieiiie ittt ettt e ettt et e e ettt aeeetteessbeaeetsaeaeseaeesaeaeassaeassssesssseaessssessseesesssaeasseesanses 4-173
4.104 SC_SAFE SNOTEGEL......eeeie ettt ettt ettt sae e s e eeb e e e st e e s e see s aesaesaessaesaeessenseneeas 4-174
4.104.1  DESCIIPHION .....uieiitiieitiestestieteeettettesteesresteestesseaseesseesseessessaessessesssessesssensesssasseansesseessessanssenssessenssnses 4-174
41042 SYNTAX cueeuriiereiietieteetesteestesteetaesreestesteestesseassesseasseasee s eassessaesseaseesbesreessenseareesseanseaneesasaeeseesaenreensenes 4-174
41043 PATAIMETET ..ueeiiiiieciie et et ettt ettt e et ae e et ee e veeeeaabeeeeteeeetaeeeeasaesesasaeassbesennsbeeeasse s nsbeesnse e eenes 4-174
4.104.4  RELUIMN VAIUC ....oooitiiiiicieictie ettt ettt e et eeae et eetbe e ebaeeteeesbeeaseeatesesaeeaseeetbeenssennesares 4-174
T O T ¢ 1110 (<SSR 4-174
104,60 EITOTS .oiiieeeiie it et ee ettt et teeettt e taeeetasbeeetteessbeaesssseaaassaeeasaeaeassaesrssssesssseaassssesssaeeesssaennseesennes 4-174
4.105 SC_SATE SNOTESEL....c.iiiieceiciie ettt st s b et st et s e ettt et et e et saeenaenre s 4-175
4.105.1  DESCIIPHION .....uieiitieeitieieeteettesteettesteeeresteestesseaseesseesseaseessaessessesssessesssessesssasseansssseessessenssenssessensseses 4-175
41052 SYNTAX cueeuviiuriiieteetieteetee e steettesteettesteestesseasteseasseaseesseassesseessesseesbesteessen st areesse et eenee s aesae s eesaenreessenes 4-175
4.105.3  PATAIMETET ..ueeioiiiieciie ettt ettt ettt ee e ettt e e te e e eabe e e eteeeetaeeeeasaeaetasaeaasbesennsaeeeaaee e tbeeenre e eanes 4-175
4.105.4  RELUIMN VAIUC ....ooiiviiiiicieictie ettt et ettt et e v et etbe e evaeeteeeebeeaseeatesesaeeaseeetbesnssenneseses 4-175
O T T ¢ 1110 (<SR RSTPRTR 4-175
G105.0  EITOTS .oiiieeiiieieieie ettt ettt ettt e ettt e etaee ettt eeesateesasaeaeatsseaasssaeeasaeseassaesssesesnsseaessssenssseesnsssanssseesenses 4-175
4.106 o (1<) T TSP TUSUUSRUPRURSRI 4-176
4.106.1  DESCIIPHION......uiviitieieirtieiestieteeeteettesteeebesteestesseeseesaesseaseesseessessesssessesssessesseasseassesseessessenssenssessensseses 4-176
41062 SYNTAX ueeuviiereiieeirtietirteestesteetaesteessesteessesseassestasseasteseassessaessessesssesseessesseansesse et esneessensaesseesaesreessenes 4-176
4.106.3  PATAIMETET ..ueeiiiiieceie et ie ettt ettt ettt e ettt e e ttee e beeeeabe e e eteaeetaeeeeasaesesssaeasssesennsbeeeasse s nsbeesnre e eanes 4-176
4.100.4  RELUIN VAIUC .....ooiviiiiieieictie ettt ettt et eae et eetbe e evaeeteeeste e s e eatesetaeeaseeetbesnssenneseres 4-176
0L T 5 V'Y o ) (<SSR 4-176
G106.0  EITOTS .ooiieeeiie ittt ettt et e e ettt e etaee ettt beeetteessbeaeetsaeaaassaeeasaeaaassaesssssessssesassssenssseesesssaennseesensees 4-177
4.107 SCTICK 1ttt ettt ettt ettt ettt et ettt e r et et e et et e et b et ae b e et be et et benbeesbenteare e se et e neenesaetens 4-178
4.107.1  DESCIIPHION .....uieiitieieitieiestieteesttetteeteeebesteastesseeseesseessesseessaessessesssessesssessesseasseassesseensessenssenssessensseses 4-178
41072 SYNTAX cueeuvieereiietirtieteeteestesteeteesteettesteessesseaste st asseasteseeseessaessessesssesseessesseasserseanseaseeseesaessaesaenreessenes 4-178
41073 PATAIMETET ..ueeiiiiiceiie ettt ettt ettt e et e ettt e e teeeeaabe e e eteaeetaeeeeasaeeesssaeasssesennsaeeeaase s nsbeesnnse s eenes 4-178
4.107.4  RELUIN VAIUC .....ooiviiiiicieiciie ettt ettt et eeae et e ette e evaeete e e sbesaseeatesetaeerseeetbesaseennesares 4-178
O T < 111 o ) (<SSR 4-178
G107T.0  EITOTS .otiieieiie ittt ettt ettt e ettt e etaee ettt aeeetseessbeeeessseaaassaeeasaeaeassaesssssenssaesassssesssseeeesssananseesnses 4-178
4.108 SC_HCKACHVALIONGEL ...c.vvevvecieeiie ettt ettt sttt et ettesaeeeaesaeeebesseeseasseeseeseessaesaessesseessesssessenseas 4-179
41081 DESCIIPHION......uitritietirtieiestietiesteettesteesbesteestesseastesseesseassesseesaessesssessesssessesssasseansesseessessanssenssessensseses 4-179
A.108.2  SYNLAX cueevviiuieiietirtieteetee e steetaesteestesteessesseasseseasseaste s easeessaessessessseseeestenseane e st et eenee s aesae s eesaenreenbenee 4-179
41083  PATAIMEIET ..ueeiuiiiiiiie et ettt e ettt e ettt e e te e e eatbe e eteaeeetaeeeeabaeeetteaeatbeeenasbeeeatae e tbaeenre e eenes 4-179
4.108.4  RELUIM VAIUC .....ooiviiiiicieictie ettt ettt et eete e e etbe e etaeete e e steeeasaeatesetaeeaseeetbessaenneeases 4-179
T 01T T 5 V'Y o) (<SSP 4-179
GT08.0  EITOTS .oviiieiiiiieeieie et ee ettt et e e ettt et e e et e e e eatee s sbeaeessaesaessaeeasaeaeassaesssssessssesessssessseesesssaeanseesansees 4-179
4.109 SC TICKGET ..ttt etie ettt ettt et et te et et et e et e st e eseeeseesaesbeessesseesbasseaseansaassaseensaeseensesssessesesennenreas 4-180
4.109.1  DESCIIPHION......uiviitiititietestiettesteettesteestesteesteseesesstesseaseessaessessesssessesssessesssesseansesseessessanssenseessensseses 4-180
4.109.2  SYNTAX cueeuviieriiietietieteeteestesteetaesteestesteessesseassesstasseaste s eastessaesaeeaeesbeseeesbes st are e st et e enee s aesaeeseesaenreensenee 4-180
4.109.3  PATAIMETET ...eeiiiiieieiie ettt ettt ettt e et ae e sttt e e teeeeabe e eaeaeataeeesabaeeetnsaeasbesennsbeeeaaae s sbaeenre e eenes 4-180
4.109.4  RELUIN VAIUC .....ooiviiiiiiieictie ettt ettt e et eeae et ette e etaeete e e steeeaseeatesetaeeaseeetbessaenneeeses 4-180
T 0L T 5 V'Y o) (< TR TR SRR 4-180
G.109.0  EITOTS .oviieeiiiiieeiiie et ee et ettt et ee ettt eeetaee ettt aeeetseesasbeaeatssesaessaeessaeaeassseassssessssesessssenssseesanssaesnseesansees 4-180
SCIOPTA - Kernel

XVII Version 5.0 Kernel Manual



Table of Contents

4.110 SC HICKLENEEN ..ottt ettt st ettt eteestesae e te et e b e e s e s aesae s aesaeereeabeeaeententeanes 4-181
I L O B 1o Te3 e § 01310 o TSRS 4-181
Z1T0.2  SYNEAX..uiiurirtiiiestieriesteettestesttesteetsesteeseasteaseesseassesseesessaessesssessesssessesseassesseassesssensesssessessenssenssessenssenes 4-181
T O T o ¢ 11 s U< ) OO OO RUPRUPPRRT 4-181
4.110.4  REMUIMN VAIUC ..ocvieeie ettt sttt sttt ste e e e es e e esseeseessaessesssessesbesssesseessenseaseansanns 4-181
I T 5 11110 (T TSRS 4-181
ZTT0.6  EITOTS...uieitiiiiieieiese et ettt ettt e ste et eet bt et e st ee st be st tes e eesbeansee sebee s bensseesseannsesaneesssennsaesneeesseannnenn 4-181
4.111 SC HICKIMS2TICK 1. it sirceieit ettt ettt et ettt et et ese e e e e e eb e e ssees e saesssesseeteesseeseanseseanss 4-182
11101 DESCIIPHION ..euvevieieevietieeteeeteeteeeteie et et eteestesseeseessesssessesssesseessasseassanseassassesnsessenssessenssesssessesseessenes 4-182
I R 7 1 1 - b PRSP 4-182
T O G T o ¢ 11 < ) OO OO PRUPUPPRRT 4-182
41114 REMUIMN VAIUC ..ocviecie ettt et ettt sttt stees e e es e st asseessessaesseessessesseessessesssenseassansnans 4-182
I S 5 1111 (T TSRS 4-182
ZUTTT1.6  BITOTS...uiiiuiieiietie ettt ettt ettt ste et ettt e e te st eesube st ee st aes e an st sssee s tenssaesseannsesaneessseensaesanaesseannnenn 4-182
4.112 SC HICKTICKZIMS ...ttt ettt ettt st sttt se e e e ese e sa e s e es e e saees e saesssesaeereasseeseansesneenss 4-183
4.112.1  DESCIIPHION ..euveevieeieetieeieeteeete et esteet et eetesseeseesseesaessaessesseessasseassasssanssassensesssesssassessesssnssesssenseeseansnnns 4-183
I B 1 1 - ' PSSR 4-183
L O T o ¢ 11 U< ) OO TR RUPTURPRRT 4-183
4.112.4  REMUIMN VAIUC ..ooviicie ettt et ettt sttt ste e s et essa s assaessessaesaeessessesseessesseessenseassansnans 4-183
I B T 5 V111 (T SRRSO 4-183
11200 EITOTS.c.uieiuiieiiee e ettt ettt et et eeste et ettt et e et eessbe st aen e ees e anateseseesstenssaeeseaenseenneesaseensaesnseesseannsenn 4-183
4.113 SC HMOAAM ...ttt et ettt et s et e bt etae b et ete s ben st ere e st eneaeneenseenes 4-184
4.113.1  DESCIIPHION ..eeuveevieeteetieiieeeeeeteeteeteest et eeeesseestesseesaesssessesseessasseassanssansanssessnssesseessessesssessesssenseesesnsenns 4-184
41132 SYNEAX..uiiiiitiisiestiestesteettesteetteeteetbesteaaeaseaseesseasseeseessessaessesssesse et sessesesassenseassesnteseessesseesaesseesseneeessenee 4-184
T TG T o ¢ 11 U< ) OO OO TR RRUPRUPPRRT 4-184
4.113.4  REMUIMN VAIUC ..ocvieeee ittt et sttt sttt ete s et e et et aessessaesaeessessesseessesseassenseassanssens 4-184
4.113.5  EXAMPIC....iciiicieieieeieeeieie ettt ettt ettt st estesteesaesaaetaesteesbesseassasseaneaesee s e eseeeseesaeebestsesbeesbenteereansaans 4-184
11300 EITOTS.cuuiiiuiieiiet ettt ettt et et te e ettt et e st eees e et ten e ees e anstesaseesstennsaeeseaenseanseesaseensbesnneesseennsenn 4-185
4.114 SC TMORIN L..vieiiii ettt ettt ettt ettt et e e sa e e teeseesaesbeetaeste et benteeseense e e e neennensae e ns 4-186
4.1T4.1  DESCIIPHION ..eouveevieeteeeieiieeereete et eteest et eesteeseessesseesaesssessesssessasseassassanssessessenssesssessessesssessesssensesseansenns 4-186
O I O 11 - PSSP 4-186
N i T o ¢ 11 U< ) OO PUPRRUPTURPRRTR 4-186
41144  REtUIMN VAIUC ..ocviieei ettt ettt ettt st ste s tees e e e e ss e s aessessaesesssessesseessesseensenseassansnens 4-186
41145 EXAMPIC....ccuiecieieieiieetieie ettt ettt ettt estesseesaestaesaesteestesseassasssansaessesseessesssessesbeessesseessenseeseansnns 4-186
BUTT4.0  EITOTS.c.uieiuiiiiiette et eete e ettt et et eeste et teae e et te et eeeabe et tenssees e e stesaseeesbensaeeseeenseannsesnseessesnsaesseannsenn 4-187
4.115 SC ITTEZCT 1. vt eurenerereeeeeteeseesseeseessessbessesssesseeseasseassasseassarseeseessee s esaesseebeessesaeessenseane e seenseeneessenseenaens 4-188
G1T5.1  DESCIIPHON .eeuveevieeteeeteiieeeeeteeieettest et eetesseessesseessesssessesseassasseassassanssessesanssesssnssessesssessesssenseeseensenns 4-188
T TR 11 7 . PSSP 4-188
E o BT T o ¢ 1 U< ) SO RTUPRUPPRRTR 4-188
4.115.4  REMUIMN VAIUC ..ocviieii ittt ettt ettt et ste et es e e e et e s aeseesaesseessessessesssesseasseseansannsens 4-188
4115.5  EXAMPIC....icuiecieieieeie ettt ettt ettt e stesaeetaesaaesaesteesbasseassasseanseeste s eeseeeseesseebeessesseesbenseeseansans 4-188
L1500 EITOTS.c.uiiiuiieiieitee ettt et et eeste et es e et be et eeeebe et ben e ees e e ntesssteesbes st aeeneeenseanntesaseesbesnsaesseannsenn 4-189
4.116 SC ATIZEEIVAIUCGEL ..c.vevveeii ettt ettt ste ettt steesteste e te s e e b e e s e s aessessaesaestesssesseensenseaneas 4-190
4.1T6.1  DESCIIPUON ..eeuveevieereeeieiieeeete et eitet et et eeseessesssessesssessesssassasseassasssasssessessenssesssessessesssessesssenseessensenns 4-190
Z1T6.2  SYNAX..uiiiieiiisieetiesieettetteeeete et estete et aest et eestasseeseessesssessesssesseassasseassansessanseansesssessessenssesssessessesssenes 4-190
A116.3  PaATAMICLET...c.ueieuiiieie ettt ettt et et ette et e ste e et te st ees bt asbbeeabeesbbes s eenseeeebeanneesabeeesbeat e sbeeenbesnneens 4-190
4.116.4  REtUIMN VAIUC ..ocuiiieiciiie ittt ettt st ettt teste et e e e et e s eesaesseesaessesssessesseessesseassesnsessannsens 4-190
4.116.5  EXAMPIC....ccuiiiieeeieeieceieie ettt ettt te ettt e stesaeesaestsesaeeteessas e essassansaessessaesseessesseebeessesteessenseereensans 4-190
BTT6.0  EITOTS...uiieuiieitieiiie ettt et ettt et te et te st et te st e et teesteeeube et sen e ees e e ntesaseessbesasaeeneaesseantesnseensbesnsaesseannsenn 4-190
4.117 SC ITIEEEIVAIUCSEL .....eevieeie ettt ettt ettt et e st etaesaestbesbeesbesseeseasseess e saessaesaesesssessesssessesseas 4-191
G1T7.1  DESCIIPUON ...oveevieereeereeieeeeeieestesteteesteseeseessesssessesssessesssessasssassasssanssessessenssesssessessesssessesssensesssansenns 4-191
GIT7.2  SYINAX..uiitieriesieetieeteeteetteeteete et esteeeassea st et eestasseeseesseessessesssesseassasseassanseassansesnsansaessesseessesssessesseassenes 4-191
SCIOPTA - Kernel

Kernel Manual Version 5.0 XIX



w» Table of Contents
SCIOPTA

L 3 L

41173 PATAIMEIET ..ueeiiiiieciie ettt ettt e e et e e ete e e eatae e e eteaeessbeeeeasaeeesssaesssesenssbeseasse s nsbeesnnse s senes 4-191
41174  RELUIN VAIUC ....ooeiviiiieieictie ettt ettt e et eete et e etbe e evaeeteeesaeeaseeatesesaeerseessbesnsaennesares 4-191
T O B T < 111 o) (<SSP 4-191
GLT17.0  EITOTS wooiieiiie ittt ettt e ettt et e e ettt eeetteesabeaeetsaeaasseaeeasaeaeessaearssesesssseaessssessseeeesssannsseesnseas 4-191
4.118 SCITTZZEIWALL.....veviiiietiet et st ettt etieeteeeteeteette e et et et e esee s eesaessaesaesseessesseessassesseanseseenseansesannsens 4-192
A.118.1  DESCIIPHION ... .uieiieeiieitietestietiesteettesteeebesaeesteseeeseesseessesseessaesaessesssessesssessesssasseassesseessersanssenseessensseses 4-192
A.118.2  SYNIAX 1ueivveiieriieietietiiieete ettt eteete et et esbetse st eseetsessesesteebees e tasseebe st eaeasbesbesseaeesasestsetees et esbesbe st ere et besseneans 4-192
41183 PaATAIMELET ..ueeiiiiieieiie ettt ettt e et e e te e e ettae e eteeeeabaeeeeasaeeetasaessaesennsbeeeaaae s nsbeeennne e eenes 4-192
41184  RELUIMN VAIUC ....ooiiviiiicieictie ettt et ettt et eete et eetbe e etaeete e e stesaseeatesebaeeaseestbesnssennesases 4-192
T O T T ¢ 1111 o) (<SSR 4-193
GTT18.0  EITOTS .eoiieeiii ittt ettt ettt et e e et eeetteesabeaeetsaeaaseaeeasaeaaassaesssesesssseaessssesssaesesssannsseesnseas 4-193
4.119 o T0) o] <111« AT T PSRRI 4-194
A.119.1  DESTIPUION. .c.ecuvieritietietie e steettesteettesteesteseeasteseasseastesseaseessaessessesssessesssesseassesseensesseessessanssenssessessseses 4-194
A.119.2  SYNEAX tuvivveiieriieietietieieete ettt teebe ettt etbets et seetsesaesesteebees e tasbeebe st easasbe st esseae et aeseteebeeh et esbesbe st ere et besseneans 4-194
41193 PATAIMEIET ..ueeiiiiiiciiie ettt e e ettt e e te e e eatbe e e eteaeebaeeeeasaesetssaensbesennsbeseasae s nsbeeenne s eenes 4-194
4.119.4  RELUIN VAIUC ....oooiviiiiieieictie ettt et ettt e et eete et e etbeeetaeete e e stesaseeatesesaeeaneestbesnseennesases 4-194
119,55 EITOTS waiiieiiie ittt ettt te ettt et e e ettt aeeeateesasbeaeetsaesaseaeeasaeaeassaeassesesssseaassssessseesesssanasseesanses 4-194
4.120 SCIOPLA STAIT ..eevieieevieeteeeretieeeeieetetee e et eestasseestesseesseessessesseessesssessesssassanseasseessensaessensesssessesssensesses 4-195
A.120.1  SYNEAX tuvivveiieniieietietieitete ettt tetbe et et esbetse st e seetseseesesteebeesestasbesbe st easesbesaesseaeebaeseteeteeb et esbesbe st ereeebesseneans 4-195
4.121 PATAIMELET ... et e et et e et e e ettbe e e eteaeebbe e e etbae e etaeeenbaeseannae s aaaae s 4-195
5. Kernel Error Reference 5-1
5.1 IEEOAUCTION .. ...ttt ettt et e e et e e et et e e eteeeaeeateeetaeeaseeeaeseeteenseessesesaeeareeenes 5-1
5.2 INCIUAE FALES ... .ottt et ettt eeae e e eaae et aeeaeaeeaeseneeeaaeeesseeasaeereaennes 5-1
53 Function Codes (KEIMEIS V1) ..ouiiiiiiiiiieciie ettt ettt v e ss s e b easesne e 5-2
54 Function Codes (Kemnels V2 and V2INT) ....ccooioiiiiiiiiieiieiiece ettt er e v s 5-5
5.5 EITOT COARS ...ttt et ettt e et e e et e e te e e et ae e e eteaeetaesenasaesettesensaeeeannas 5-9
5.6 EITOT TYPES wvteevtieie ettt ettt ettt et sttt este e e besaeesabeasaesaeeesbe e nseenseeesbesnseeseseenssenneenssean 5-10
6. ManuUAal VerSiONS .....ccccceerrrcrsneeeecececssssssnasseeececssssossasasessessssossasases 6-1
6.1 MaNUAL VEISION 5.0 ...t ettt e e ettt e e e ete e e et ae e e eteeeeetae s eraeeetteeeesaeeeannas 6-1
7. INAEX ceeeerererereeeneeeeeneneneeeneeeneeeeesesesssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 7-1
SCIOPTA - Kernel

XX Version 5.0 Kernel Manual



1 SCIOPTA Real Time Operating System

A
SCIOPTA
«

1 SCIOPTA Real Time Operating System

11 Introduction

SCIOPTA is a high performance fully pre-emptive real-time operating system for hard real-time application
available for many target platforms.

Available modules:

* Pre-emptive Multitasking Real-Time Kernel
* SCIOPTA Memory Management System - Support for MMU/MPU
*  Board Support Packages

e IPS - Internet Protocols (TCP/IP) including IPS Applications (Web Server, TFTP, FTP, DNS, DHCP, Telnet
and SMTP)

* FAT File System

* SAFE FAT File System

* Flash File System, NOR and NAND

¢ Universal Serial Bus, USB Device

¢ Universal Serial Bus, USB Host

*  DRUID - System Level Debugger including kernel awareness packages for source debuggers
*  SCIOPTA PEG - Embedded GUI

* CONNECTOR - support for distributed multi-CPU systems

* SCAPI - SCIOPTA API for Windows or LINUX hosts or other OS

* SCSIM - SCIOPTA Simulator

SCIOPTA Real-Time Operating System contains design objects such as SCIOPTA modules, processes, messages
and message pools. SCIOPTA is designed on a message based architecture allowing direct message passing be-
tween processes. Messages are mainly used for interprocess communication and synchronization. SCIOPTA mes-
sages are stored and maintained in memory pools. The memory pool manager is designed for high performance
and memory fragmentation is avoided. Processes can be grouped in SCIOPTA modules, which allows you to de-
sign a very modular system. Modules can be static or created and killed during run-time as a whole. SCIOPTA
modules can be used to encapsulate whole system blocks (such as a communication stack) and protect them from
other modules in the system.

The SCIOPTA Real-Time Kernel has a very high performance. The SCIOPTA architecture is specifically designed
to provide excellent real-time performance and small size. Internal data structures, memory management, interpro-
cess communication and time management are highly optimized. SCIOPTA Real-Time kernels will also run on
small single-chip devices without MMU.

SCIOPTA - Kernel
Kernel Manual Manual Version 5.0 1-1
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1.2 CPU Families

SCIOPTA is delivered for many CPU architectures such as the various Arm Ltd. families, RX (Renesas ), Power
architecture (NXP, STM), Blackfin (Analog Devices) and Aurix (Infineon).

Please consult the latest version of the SCIOPTA Price List for the complete list or ask our sales team if you are
missing a specific architecture.

1.3 SCIOPTA Kernels

There are three Kernels (Technologies) within SCIOPTA: V1, V2 and V2INT. The V1 Kernels are written in 100%
Assembler and are specifically tuned for the ARM Architectures. V2 Kernels are mostly written in “C” and avail-
able for many CPUs and Architectures. V2INT kernels have built-in integrity of RTOS data to be used in safety
certified systems.

All three Kernels certified by TUV Siid Munich to IEC61508 SIL 3, EN50128 SIL 3/4 and 1SO26262 ASIL-D.

14 About this Manual

The purpose of this SCIOPTA Kernel Manual is to give all needed information how to use SCIOPTA Real-Time
Kernel in an embedded project.

Chapter 2 “SCIOPTA Architecture” on page 2-1 is a detailed description and introduction into SCIOPTA working
concepts, structures and elements.

Chapter 3 “System Calls Overview” on page 3-1 is the list of all system calls organized in functional groups.

Chapter 4 “System Calls Reference” on page 4-1 contains the reference of all system calls in alphabetical order.

Chapter 5 “Kernel Error Reference” on page 5-1 gives information about the SCIOPTA error handling and con-
tains the list of all SCIOPTA error messages.

In Chapter 6 “Manual Versions” on page 6-1 you will find the version history of the manual.

1.5 SCIOPTA System Manuals

Detailed information on using SCIOPTA for specific CPU Families can be found in the SCIOPTA Systems Man-
uals. The following manuals are available:

* SCIOPTA System Manual for ARM

* SCIOPTA System Manual for ARM64
* SCIOPTA System Manual for PowerPC
*  SCIOPTA System Manual for Aurix

* SCIOPTA System Manual for RX

* SCIOPTA System Manual for Blackfin

SCIOPTA - Kernel
1-2 Manual Version 5.0 Kernel Manual
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2 SCIOPTA Architecture

2.1 Introduction

SCIOPTA is a pre-emptive multi-tasking high performance real-time operating system (RTOS) for using in em-
bedded systems. SCIOPTA is a so-called message based RTOS that is, interprocess communication and coordina-
tion are realized by messages.

A typical system controlled by SCIOPTA consists of
anumber of more or less independent tasks called pro-
cesses. Each process can be seen as if it has the whole
CPU for its own use. SCIOPTA controls the system
by activating the correct processes according to their
priority assigned by the user. Occurred events trigger
SCIOPTA to immediately switch to a process with
higher priority. This ensures a fast response time and
guarantees the compliance with the real-time specifi-
cations of the system.

SCIOPTA
Process

In SCIOPTA processes communicate and cooperate
by exchanging messages. Messages can have a con-
tent to move data from one process to the other or can
be empty just to coordinate processes. Often, process
switches can occur as a result of a message transfer.
Besides data and some control structures, messages
contain also an identity (number). This is used by pro-
cesses to recognize the different message and also al-
lows to select which messages to receive from the
message queue FIFO. All other messages are kept
back in the message queue of the process.

SCIOPTA
Message

SCIOPTA

Process
Messages are dynamically allocated from a message

pool.

There are three Kernels within SCIOPTA, please see -
chapter 1.3 “SCIOPTA Kernels” on page 1-2 for more Figure 2-1: SCIOPTA - Message Based RTOS

infprmation.

SCIOPTA - Kernel
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211 SCIOPTA Kernel V2

SCIOPTA Real-Time Kernel V2 (Version 2) is the successor to the SCIOPTA standard kernel V1 (Version 1).

Differences between SCIOPTA Kernel V2 and V1:

Module priority: No process inside a module is allowed to have a higher priority than modules’s maximum pri-
ority.

Module friendship concept has been removed.

System calls sc_procPathGet and sc_procNameGet return NULL if PID valid, but does not exist anymore.
Time slice for prioritized processes is now fully supported and documented.

The system call sc_procSliceSet is only allowed within same module.

Parameter n in system call sc_procVarlnit is now real maximum number of process variables. It was n+1 be-
fore.

Calls sc_msgTx and sc_msgTxAlias sets the activation time.

The activation time is saved for sc_msgRXx in prioritized processes.
System call sc_sleep returns now the activation time.

The error handling has been modified.

Error hook API changed.

Error process and error proxy introduced.

New system calls:

* sc_moduleCreate2 call replaces the call sc_ moduleCreate. It gets the module parameters
now from a module descriptor block (mdb).

* sc_modulePrioGet. Returns the priority of a module.

* sc_moduleStop. Stops a whole module.

* sc_procAtExit. Register a function to be called if a prioritized process is killed.
* sc_procAttrGet. Returns specific process attributes.

* sc_procCreate2 call replaces the calls sc_procPrioCreate, procIntCreate and procTim-
Create. It gets the process parameters now from a process descriptor block (pdb).

* sc_msgHdChKk. Integrity check of message header.

» sc_msgFind. Finds messages which have been allocated or already received.

+ sc_tickActivationGet. Returns the tick time of last activation of the calling process.
* sc_miscCre32. Calculates a 32 bit CRC over a specified memory range.

* sc_miscCre32Contd. Calculates a 32 bit CRC over an additional memory range.

SCIOPTA - Kernel
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2.2 Modules

2.21 Introduction

SCIOPTA allows you to group processes into functional units called modules. Very often you want to decompose
a complex application into smaller units which you can realize in SCIOPTA by using modules. This will improve
system structure. A SCIOPTA process can only be created from within a module.

A typical example would be to encapsulate a whole communication stack into one module and to protect it against
other function modules in a system.

When creating and defining modules the maximum number of pools and processes must be defined. There is a
maximum number of 128 modules per SCIOPTA system possible.

2.2.2 System Module

There is always one static module in a SCIOPTA system.

This module is called system module (sometimes also named module 0) and is automatically created by the kernel
at system start.

22.3 Module Priority

SCIOPTA modules contain a (module) priority.

Kernel V1:

For process scheduling SCIOPTA uses a combination of the module priority and process priority called ef-
fective priority. The kernel determines the effective priority as follows:

Effective Priority = Module Priority + Process Priority

The effective priority has an upper limit of 31which will never be exceeded even if the addition of module
priority and process priority is higher. This technique assures that the process with highest process priority
(0) cannot disturb processes in modules with lower module priority (module protection).

Kernels V2 and V2INT:

This module priority defines a maximum priority level for all processes contained inside that module. The
kernel will generate an error, if a process is created which has a higher priority than the module priority.

This guarantees that modules with low priority tasks do not interrupt high priority modules.

SCIOPTA - Kernel
Kernel Manual Manual Version 5.0 2-3
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2.24 System Protection

In larger systems it is often necessary to protect certain areas to be accessed by others. In SCIOPTA the user can
achieve this by grouping processes into modules creating sub-systems which can be protected.

Full protection is achieved if memory segments are isolated by a hardware Memory Management Unit (MMU). In
SCIOPTA such protected memory segments would be laid down at module boundaries.

System protection and MMU support is optional in SCIOPTA.

2.2.5 SCIOPTA Module Friend Concept

Kernel V1:

SCIOPTA supports also the “friend” concept. Modules can be “friends” of other modules. This has mainly
consequences on whether message will be copied or not at message passing.

A module can be declared as friend by the sc_moduleFriendAdd system call. The friendship is only in one
direction. If module A declares module B as a friend, module A is not automatically also friend of Module
B. Module B would also need to declare Module A as friend by the sc_ moduleFriendAdd system call.
Each module maintains a 128 bit wide bit field for the declared friends. For each friend a bit is set which
corresponds to its module ID.

Kernels V2 and V2INT:

Not supported!

SCIOPTA - Kernel
2-4 Manual Version 5.0 Kernel Manual
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2.2.6 Module Creation

2.2.6.1 Static Module Creation

Static modules are modules which are automatically created when the systems boots up. They are defined in the
SCONF configuration tool. Please consult the CPU-Specific SCIOPTA System Manuals for more information.

&4 Sciopta System Configuration C:/P/titi.xml

Eile Edit PowerPcTarget Help

IR=2=N"

Configuration Tree Structure |

scpta TCS | Pep

#8100 e Create Module £
Delete Target

Build Temporary File
Change Build Directory

Figure 2-2: Module Creation by SCONF

2.2.6.2 Dynamic Module Creation

Modules can also be created dynamically by the “sc_moduleCreate” (Kernel V1) or the
“sc_moduleCreate2” (Kernels V2 and V2INT) system calls.

sc_moduleid_t sc_moduleCreate (

const char *name,

void (*init) (void),
sc_bufsize_t stacksize,
sc_prio_t moduleprio,
char *start,

sc_modulesize_t size,
sc_modulesize_t initsize,

unsigned int max_pools,
unsigned 1int max_procs
);
Figure 2-3: Dynamic Module Creation Kernel V1
SCIOPTA - Kernel
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sc_moduleid_t sc_moduleCreate2 (
sc_mdb_t *mdb // Pointer to the module descriptor block
);

Figure 2-4: Dynamic Module Creation Kernels V2 and V2INT

2.2.6.3 Module System Calls

Please consult chapter 3.4 “Module System Calls” on page 3-6 for the list of Module System Calls.

SCIOPTA - Kernel
2-6 Manual Version 5.0 Kernel Manual
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2.3 Processes

2.31 Introduction

An independent instance of a program running under the control of SCIOPTA is called process. SCIOPTA is as-
signing CPU time by the use of process priority and guarantees that at every instant of time, the most important
process ready to run is executing. The system interrupts processes if other processes with higher priority must ex-
ecute (become ready).

All SCIOPTA processes have system wide unique process identities.

A SCIOPTA process is always part of a SCIOPTA module. Please consult chapter 2.2 “Modules” on page 2-3 for
more information about SCIOPTA modules.

2.3.2 Process States

A process running under SCIOPTA is al-
ways in the RUNNING, READY or

WAITING state.
2.3.21 Running =) READY
:
If the process is in the running state it ex- ju
ecutes on the CPU. Only one process can E
be in running state in a single CPU sys- dispatch preemption
tem.
>
:E n
8 3
s ]
2.3.2.2 Ready ® RUNNING 5
5 g
If a process is in the ready state it is ready 5 o
i = message
to run meaning the process n.eeds th.e g Hidagech sleep
CPU, but another process with higher pri- B message
ity i i e start process :
ority 1S running. § (higher priority) receive
8
s
2.3.2.3 Waiting t WAITING
®

T
j/

If a process is in the waiting state it is
waiting for events to happen and does not

need the CPU meanwhile. The reasons to Figure 2-1: State Diagram of SCIOPTA Kernel
be in the waiting state can be:

» The process tried to receive a mes-
sage which has (not yet) arrived.

* The process waits for a delay to expire..
* The process waits on a SCIOPTA trigger.

¢ The Process waits to be started.

SCIOPTA - Kernel
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2.3.3 Static Processes

Static processes are created by the kernel at start-up. They are designed inside a configuration utility by defining
the name and all other process parameters. At start-up the kernel puts all static created processes into READY or
WAITING (stopped) state.

Static processes are supposed to stay alive as long as the whole system is alive. But nevertheless in SCIOPTA static
processes can be killed at run-time but they will not return their used memory.

Emsciopta System Configuration  C:/P/tes.xml - =[5}
File Edit PriorityProcess Help
D@
Configuration Tree Structure
BrTCs
- TCS Priarity Pracess Name syscontrol
TS
s Priaiiy Process Funclion  [NewFrioPiocesst
M kepboard Stack Size 128
- ot
2% Piciy ]
‘3¢ display Frocess Stale stated =
& syspool
- # Chamber_A
w3 it
My sersar
Doven
0k diiver
3% controller
% reference
& ChamberPaol
Apply Cence]
V2

Figure 2-2: Process Configuration Window for Static Processes

2.3.4 Dynamic Processes

Dynamic processes can be created and killed during run-time. Often dynamic processes are used to run multiple
instances of common code. The number of instances is only limited by system resources.

Another advantage of dynamic processes is that the resources such as stack space will be given back to the system
after a dynamic process is killed.

sc_pid_t sc_procPrioCreate (

const char *name,
void (*entry) (void),
sc_bufsize_t stacksize,
sc_ticks_t slice,
sc_prio_t prio,

int state,
sc_poolid_t plid

Figure 2-3: Create Process System Call (prioritzed process for Kernel V1)

SCIOPTA - Kernel
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sc_pid_t sc_procCreate2(
sc_pdb_t *pdb,
int state,
sc_poolid_t plid

Figure 2-3: Create Process System Call (Kernel V2)

2.3.5 Process ldentity

Each process has a unique process identity (process ID) which is used in SCIOPTA system calls when processes
need to be addressed.

The process ID will be allocated by the operating system for all processes which you have entered during SCIOP-
TA configuration (static processes) or will be returned when you are creating processes dynamically. The kernel
maintains a list with all process names and their process IDs.

The user can get Process IDs by using the “sc_procldGet” system call including the process name.

2.3.6 Prioritized Processes

3%

In SCIOPTA a process can be seen as independent tasks. SCIOPTA guarantees that always the most important pro-
cess at a certain moment is executing. Each prioritized process has a priority and the SCIOPTA scheduler is giving
CPU time to processes according to these priorities. The process with higher priority runs (gets the CPU) before
the process with lower priority.

If a process has terminated its job for the moment by for example waiting on a message which has not yet been sent
or by calling the kernel sleep function, the process is put into the waiting state and is not any longer ready.

Most of the time in a SCIOPTA real-time system is spent in prioritized processes. It is where collected data is an-
alysed and complicated control structures are executed.

Prioritized processes respond much slower than interrupt processes, but they can spend a relatively long time to
work with data.

SCIOPTA - Kernel
Kernel Manual Manual Version 5.0 2-9
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2.3.6.1 Creating and Declaring Prioritized Processes

Static prioritized processes are defined in the SCIOPTA configuration utility (SCONF) and created by the kernel
automatically at system startup. Please consult the CPU-Specific SCIOPTA System Manuals for more information.

Dynamic prioritized processes are created by using the “sc_procPrioCreate” (Kernel V1) or the “sc_procCreate2”
(Kernels V2 and V2INT) system call and killed dynamically with the “sc_procKill” system call.

2.3.6.2 Process Priorities

Each SCIOPTA process has a specific priority. The user defines the priorities at system configuration or when cre-
ating the process. Process priorities can be modified during run-time.

By assigning a priority the user designs groups of processes or parts of systems according to response time require-
ments. Ready processes with high priority are always interrupting processes with lower priority. Subsystems with
high priority processes have therefore faster response time. Priority values for prioritized processes in SCIOPTA
can be from 0 to 31. 0 is the highest and 31 the lowest priority level.

Kernel V1:

For process scheduling SCIOPTA uses a combination of the module priority and process priority called ef-
fective priority. The kernel determines the effective priority as follows:

Effective Priority = Module Priority + Process Priority

Kernels V2 and V2INT:

The process priority cannot be higher than the module priority of the module where the process resides.

See also chapter 2.2.3 “Module Priority” on page 2-3.

SCIOPTA - Kernel
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2.3.6.3 Writing Prioritized Processes

Process Declaration Syntax
All prioritized processes in SCIOPTA must contain the following declaration:

SC_PROCESS (<proc_name>)

{
for (5;)
{
/* Code for process <proc_name> */
}
}

Process Template

#include <sciopta.h> /* SCIOPTA standard prototypes and definitions */
SC_PROCESS (proc_name) /* Declaration for prioritized process proc_name */
{

/* Local variables */

/* Process initialization code */

for (3)
{

* “for-ever”-loop declaration. */
* A SCIOPTA prioritized process may never return */

* It is an error to terminate a prioritized process */
« If a prioritized process terminates and returns */
* the SCIOPTA kernel will produce an error condition */
* and call the SCIOPTA error hook */

333 O3

/* Code for process proc_name */

SCIOPTA - Kernel
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2.3.7 Interrupt Processes

1Yy

An interrupt is a system event generated by a hardware device. The CPU will suspend the current running program
and activates an interrupt service routine assigned to this interrupt.

The programs which handle interrupts are called interrupt processes in SCIOPTA. SCIOPTA is channelling inter-
rupts internally and calls the appropriate interrupt process.

Interrupt process is the fastest process type in SCIOPTA and will respond almost immediately to events. As the
system is blocked during interrupt handling interrupt processes must perform their task in the shortest time possi-
ble. By default, SCIOPTA does not allow interrupt nesting. If the user application needs it, the interrupts must be
released inside the interrupt process. Consult the SCIOPTA Systems Manuals on how this can be done.

A typical example is the control of a serial line. Receiving incoming characters might be handled by an interrupt
process by storing the incoming arrived characters in a local buffer returning after each storage of a character. If
this takes too long characters will be lost. If a defined number of characters of a message have been received the
whole message will be transferred to a prioritized process which has more time to analyse the data.

2.3.7.1 Creating and Declaring Interrupt Processes

Static interrupt processes are defined in the SCIOPTA configuration utility (SCONF) and created by the kernel au-
tomatically at system startup. See also chapter...

Kernel V1:

Dynamic interrupt process are created by using the “sc_procIntCreate” system call and killed dynamically
with the “sc_procKill” system call.

Kernels V2 and V2INT:

Dynamic interrupt process are created by using the “sc_procCreate2” system call and killed dynamically
with the “sc_procKill” system call.

SCIOPTA - Kernel
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2.3.7.2 Interrupt Process Priorities

The priority of an interrupt process is assigned by hardware of the interrupt source.

2.3.7.3 Writing Interrupt Processes

Interrupt Process Declaration Syntax

SC_INT_PROCESS (<proc_name>, <irg_src>)

{
/* Code for interrupt process <proc_name> */
}
SC_INT_PROCESS_EX (<proc_name>, <irg_src>, <vector>)
{
/* Code for interrupt process <proc_name> */
}

Interrupt Source Parameter irq_src
This parameter is set by the kernel depending on the interrupt source.

Interrupt Source Parameter Values

SC_PROC_WAKEUP_HARDWARE The interrupt process is activated by a real hardware interrupt.

SC_PROC_WAKEUP_MESSAGE The interrupt process is activated by a message sent to the interrupt pro-
cess.

SC_PROC_WAKEUP_TRIGGER The interrupt process is activated by a trigger event.

SC_PROC_WAKEUP_START The interrupt process is activated when the process is started. (Only for
Kernels V2 and V2INT)

SC_PROC_WAKEUP_CREATE The interrupt process is activated when the process is created. This al-
lows the interrupt process to execute some initialization code.

SC_PROC_WAKEUP_KILL The interrupt process is activated when the process is killed. This allows
the interrupt process to execute some exit code.

SC_PROC_WAKEUP_STOP The interrupt process is activated when the process is stopped. (Only
for Kernels V2 and V2INT).

SC_PROC_WAKEUP_CALLBACK The callback is called. (Only SCIOPTA Simulator)
Interrupt Vector Parameter vector

This is the hardware interrupt vector which did activate the interrupt process.

See “sc_proclrgRegister” for more information.
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Interrupt Process Template for Kernel V1

#include <sciopta.h> /* SCIOPTA standard prototypes and definitions */

SC_INT_PROCESS (proc_name, irg_src)/* Declaration for interrupt process proc_name */

{

/* Local variables */

switch (irq_src) {

case SC_PROC_WAKEUP_HARDWARE: /* Generated by hardware */
/* Code for hardware interrupt handling */

break;

case SC_PROC_WAKEUP_CREATE: /* Generated when process created */
/* Initialization code */

break;

case SC_PROC_WAKEUP_KILL: /* Generated when process killed */
/* Exit code */

break;

case SC_PROC_WAKEUP_MESSAGE: /* Generated by a message sent to */
/* this interrupt process */
/* Code for receiving a message */
break;

case SC_PROC_WAKEUP_TRIGGER: /* Generated by a SCIOPTA trigger event */
/* Code for trigger event handling */
break;

default:
/* Error handling sc_miscError() */
break;

}

SCIOPTA - Kernel
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Interrupt Process Template for Kernels V2 and V2INT

#include <sciopta.h> /* SCIOPTA standard prototypes and definitions */

SC_INT_PROCESS (proc_name, irg_src)/* Declaration for interrupt process proc_name */

{

/* Local variables */

switch (irq_src) {

case SC_PROC_WAKEUP_HARDWARE: /* Generated by hardware */
/* Code for hardware interrupt handling */

break;

case SC_PROC_WAKEUP_CREATE: /* Generated when process created */
/* Initialization code */

break;

case SC_PROC_WAKEUP_KILL: /* Generated when process killed */
/* Exit code */

break;

case SC_PROC_WAKEUP_MESSAGE: /* Generated by a message sent to */
/* this interrupt process */
/* Code for receiving a message */
break;

case SC_PROC_WAKEUP_TRIGGER: /* Generated by a SCIOPTA trigger event */
/* Code for trigger event handling */

break;

case SC_PROC_WAKEUP_STOP: /* Generated when process is stopped */
/* Stop code */

break;

case SC_PROC_WAKEUP_START: /* Generated when process is started */
/* Start code */

break;

default:
/* Error handling sc_miscError() */

break;

}
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2.3.8 Timer Processes

&

A timer process in SCIOPTA is a specific interrupt process connected to the tick timer of the operating system.
SCIOPTA is calling each timer process periodically.

When configuring or creating a timer process, the user defines the period in numer of ticks.
Timer processes will be used for tasks which need to be executed at precise periodic intervals.

As the timer process runs on interrupt level it is as important as for normal interrupt processes to return as fast as
possible.
2.3.9 Creating and Declaring Timer Processes

Static timer processes are defined in the SCIOPTA configuration utility (SCONF) and created by the kernel auto-
matically at system startup.

Kernel V1:

Dynamic interrupt process are created by using the “sc_procTimCreate” system call and killed dynamically
with the “sc_procKill” system call.

Kernel V2 and V2INT:

Dynamic interrupt process are created by using the “sc_procCreate2” system call and killed dynamically
with the “sc_procKill” system call.

2.3.10 Timer Process Priorities

The timer processes are bound to the system tick. Therefore they run with the same hardware priority as the tick
interrupt.

2.3.11 Writing Timer Processes

Timer processes are written exactly the same way as interrupt processes. Please consult chapter 2.3.7.3 “Writing
Interrupt Processes” on page 2-13 for information how to write interrupt processes.

Unlike interrupts timer processes can be stopped and started also in Kernel V1.
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2.3.12 Init Processes

A

The init process is the first process in a module. Each module has at least one process and this is the init process.

At module start the init process gets automatically the highest priority (0). After the init process has done some
work, the user can change the process priority. If the user does not change the priority, SCIOPTA it will set the
priority to a specific lowest level (32) and enter an endless loop.

The init process acts therefore also as idle process which will run when all other processes of a module are in the
waiting state.

2.3.12.1 Creating and Declaring Init Processes

In static modules the init process is written, created and started automatically. Static modules are defined and con-
figured in the SCONF configuration utility. The code of the init process is generated automatically by the SCONF
configuration tool and included in the file sconf.c. The init process function name will be set automatically by the
kernel in sconf.c to: <module name> init. The init process of the system module will create all static SCIOPTA
objects such as other modules, processes and pools.

In dynamic modules the init process is also created and started automatically. But the code of the init process must
be written by the user. The entry point of the init process is given as parameter of the dynamic module create system
calls. Please see below for more information how to write init processes for dynamic modules.

2.3.12.2 Init Process Priorities

At start-up the init process gets the highest priority (0).

After the init process has done its work it will change its priority to a specific lowest level (32) and enter an endless
loop.

Priority 32 is only allowed for the init process. All other processes are using priority 0 - 31.

2.3.12.3 Writing Init Processes

Statically created init processes call a user function (module hook) which is named like the module. This user func-
tion can be empty or does not have to return.

Example: Module “dev”’, module hook: void dev()

{
sc_procPrioSet(31);
for(;;){
heartBeat();
}
}

SCIOPTA - Kernel
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Only init processes of dynamic modules must be written by the user. The entry point of the init process is given as
parameter of the dynamic module create system calls. At start-up the init process gets the highest priority (0). The
user must set the priority to 32 at the end of the init process code.

Template of a minimal init process of a dynamic module:

SC_PROCESS (dynamicmodule_init)
{
/* Important init work on priority level 0 can be included here */
sc_procPrioSet(32);
for(;;) ASM_NOP; /* 1init is now the idle process */
}

SCIOPTA - Kernel
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2.3.13 Daemons

Daemons are internal processes in SCIOPTA and are structured the same way as ordinary processes. They have a
process control block (pcb), a process stack and a priority.

2.3.13.1 Process Daemons

The process daemon (sc_procd) is identifying processes by name and supervises created and killed processes.

Whenever you are using the “sc_procldGet” system call you need to start the process daemon.

Configuration Tree Structure
=cigra HelloS ciopta

B # HelloSciopta Friority Process N ame Isc_procd

=1 3 HelloSciopta

9 ivit Priority Process Funchion Isc_prncd

- g default Stack Size 512
by SC1_sysTick ot =
- ¥ sc_kemeld flery 2 =

! Process State I started 'I
- 4% SCP_logd A Y

- 33 SCP_rcaman ™~

33k SCP_devman \

- 35 SCP_metrnan

35 SCP_link Process Daemon
- 24 dev
- ips
- P4 Lzer

Figure 2-4: Process Daemon Declaration in SCONF

The process daemon is part of the kernel. But to use it you need to define and declare it in the SCONF configuration
utility.

The process daemon can only be created and placed in the system module.
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2.3.13.2 Kernel Daemon

The Kernel Daemon (sc_kerneld) is creating and killing modules and processes. Some time consuming system
work of the kernel (such as module and process killing) returns to the caller without having finished all related
work. The Kernel Daemon is doing such work at appropriate level.

Whenever you are using process or module create or kill system calls you need to start the kernel daemon.

Configuration Tree Structure I

sc@rte HelloS ciopta
=B # Hello5 ciopta Pricrity Process Mame Isc_kemeld
- # HelloSciopta
-3 ini Priarity Process Function Isc_kemeld
- g default Stack Size 512
Iy, SC_svsTick - -
Pricrity 2 =
\ Process State I started 'I
ﬁ- SCP_logd NN
ﬁ- SCP_rczman
ﬁ- SCP_devman
ﬁ- SCP_netman
- 6 SCP_link, Kernel Daemon
- 3 dev
- 4 ips
[+ # uzer

Figure 2-5: Kernel Daemon Declaration in SCONF

The kernel daemon is part of the kernel. But to use it you need to define and declare it in the SCONF configuration
utility.

The kernel daemon can only be cleared and placed in the system module.
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2.3.14 Process Stacks

When creating processes either statically in the SCONF configuration tool or dynamically with the “sc_procPrio-

Create”, “sc_procIntCreate”, “sc_procTimCreate” in Kernel V1 or “sc_procCreate2” in Kernel V2 and V2INT
system calls you always need to give a stack size.

All process types (init, interrupt, timer, prioritized and daemon) need a stack.
The stack size given must be big enough to hold the call stack and the maximum used local data in the process.

When you start designing a system it is good design practice to define a the stack as large as possible. In a later
stage you can measure the used stack with the SCIOPTA DRUID system level debugger or the “sc_procAttrGet”
system call (Kernel V2 and V2INT only) and reduce the stacks if needed.

2.3.14.1 Unified Interrupt Stack for ARM Architecture

Only for Kernel V1.

For the ARM architecture a unified interrupt stack can be used in interrupt and timer processes. In this case all in-
terrupt and timer processes share the same stack.

The “unified IRQ stack” checkbox must be selected in the system configuration window of the SCONF utility to
enable this feature.

The stack size given must be big enough to hold the stacks of the interrupt processes with the biggest stack needs
taken in account the interrupt nesting.

2.3.14.2 Interrupt Nesting for ARM Architecture

Only for Kernel V1.

If interrupt process nesting is used in the ARM architecture, the maximum nesting level of interrupt processes must
be declared in the system configuration (SCONF).

2.3.15 Stack Protector

Only for Kernel V2 and V2INT on PowerPC
In a SCIOPTA system you can enable a stack protection called stack protector.

This is a function supplied by the compiler manufacturer which checks if the stack frame of a called function still
fits in the stack. The compiler will add a function prologue to each function which will be stack protected.

For the Windriver PowerPC compiler a function using this feature must be compiled with the -Xstack-probe
switch.

SCIOPTA needs to know if stack protector is used as it allocates a global variable for this purpose. You can enable
stack protector in the SCONF configuration tool.
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2.3.16 Addressing Processes

2.3.16.1 Introduction

In a typical SCIOPTA design you need to address processes. For example you want to

» send SCIOPTA messages to a process
* kill a process

* get a stored name of a process

+ observe a process

» get or set the priority of a process
 start and stop processes

In SCIOPTA you are addressing processes by using their process ID (pid). There are two methods to get process
IDs depending if you have to do with static or dynamic processes.

2.3.16.2 Get Process IDs of Static Processes

Static processes are created by the kernel at start-up. They are designed with the SCIOPTA SCONF configuration
utility by defining the name and all other process parameters such as priority and process stack sizes.

You can address static process by appending
_pid
to the process name if the process resides in the system module. If the static process resides inside another module

than the system module, you need to precede the process name with the module name and an underscore in be-
tween.

For instance if you have a static process defined in the system module with the name controller you can address it
by giving controller pid. To send a message to that process you can use:

sc_msgTx (mymsg, controller_pid, myflags);
If you have a static process in the module tcs (which is not the system module) with the name display you can ad-
dress it by giving tcs_display pid. To send a message to that process you can use:

sc_msgTx (mymsg, tcs_display_pid, myflags);

2.3.16.3 Get Process IDs of Dynamic Processes

Dynamic processes can be created and killed during run-time. Often dynamic processes are used to run multiple
instances of common code.

The process IDs of dynamic processes can be retrieved by using the system call “sc_procldGet”.

CEINNT3

The process creation system calls “sc_procPrioCreate”, “sc_procIntCreate” and “sc_procTimCreate” in Kernel
V1 and the “sc_procCreate2” in Kernel V2 and V2INT will also return the process IDs which can be used for
further addressing.
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2.3.17 Process Variables

Each process can store local variables inside a protected data area. Process variables are variables which can only
be accesses by functions wthin the context of the process.

The process variable are usually maintained inside a SCIOPTA message and managed by the kernel. The user can
access the process variable by specific system calls.

Process Control Block
PCB

Process Variable Message

Pointer Message ID
> J Reserved by the kernel

TAG 1 A
Variable 1
TAG 2
Variable 2
TAG 3
Variable 3
TAG 4
Variable 4
TAG n
Variable n v

Process Variables

Figure 2-6: SCIOPTA Process Variables

There can be one process variable data area per process. The user needs to allocate a message to hold the process
variables. Each variable is preceded by a user defined tag which is used to access the variable. The tag and the pro-
cess variable have a fixed size large enough to hold a pointer.

It is the user’s responsibility to allocate a big enough message buffer to hold the maximum needed number of pro-
cess variables. The message buffer holding the variable array will be removed from the process. The process may
no longer access this buffer directly. But it can retrieve the buffer if for instance the number of variables must be
changed.
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2.3.18 Process Observation

Communication channels between processes in SCIOPTA can be observed no matter if the processes are local or
distributed over remote systems. The process calls “sc_procObserve” which includes the pointer to a return mes-
sage and the process ID of the process which should be observed.

If the observed process dies the kernel will send the defined message back to the requesting process to inform it.
This observation works also with remote process lists in connectors. This means that not only remote processes can
be observed but also connection problems in communication links if the connectors includes the necessary func-

tionality.

Registration of observation of
process B requesting the mes-
sage B killed as returned in-
formation.

process A

sc_procObserve()

Kernel

A

process B
B_killed

Message B killed is returned
by the kernel to inform process
A of the killing of process B.

Observed link AT

Figure 2-7: SCIOPTA Observation

2-24
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24 Messages

241 Introduction

SCIOPTA is a so called Message Based Real-Time Operating System. Interprocess communication and coordina-
tion is done by messages. Message passing is a very fast, secure, easy to use and good to debug method.

Messages are the preferred method for interprocess communication in SCIOPTA. SCIOPTA is specifically de-
signed to have a very high message passing performance. Messages can also be used for interprocess coordination
or synchronization duties to initiate different actions in processes. For this purposes messages can but do not need
to carry data.

A message buffer (the data area of a message) can only be accessed by one process at a time which is the owner of
the message. A process becomes owner of a message when it allocates the message by the “sc_msgAlloc” system
call or when it receives the message by the “sc_msgRx” system call.

Message passing is also possible between processes on different CPUs. In this case specific communication pro-
cess types on each side will be needed called SCIOPTA Connector Processes.

24.2 Message Structure

Every SCIOPTA message has a message identity and a range reserved for message data which can be freely ac-
cessed by the user. Additionally there is a hidden data structure which will be used by the kernel. The user can
access this information by specific SCIOPTA system calls. The following information are stored in the message
header:

* Process ID of message owner
*  Message size
* Process ID of transmitting process

* Process ID of addressed process

DATA
owner J
size message ID
transmitter
addressee user accessible end mark
internal use
Figure 2-5: SCIOPTA Message Structure
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When a process allocates a message it becomes the owner of the message. If the process transmits the message to
another process, then this one becomes the owner. After transmitting, the sending process cannot access the mes-
sage any more. This message ownership feature eliminates access conflicts in a clean and efficient way.

Each process has a message queue for incoming and one for owned messages. Messages are not moved into these
queues but rather linked to it.

243 Message Size

The user may allocate messages with any arbirtrary number of bytes. The returned message may be larger as the
kernel chooses the best fitting message from a list of 4,8 or 16 different buffer sizes. These are defined when the
pool is created.

The difference of requested bytes and returned bytes can not be accessed by the user and will be unused at this
moment. It is therefore very important to select the buffer sizes to match as close as possible those needed by your
application to waste as little memory as possible.

This pool buffer manager used by SCIOPTA is a very well known technique in message based systems. The
SCIOPTA memory manager is very fast and deterministic. Memory fragmentation is completely avoided. But the
user has to select the buffer sizes very carefully otherwise there can be unused memory in the system.

As you can have more than one message pool in a SCIOPTA system and you can create and kill pools at every
moment the user can adapt message sizes very well to system requirements at different system states because each
pool can have a different set of buffer sizes.

By analysing a pool after a system run you can find out unused memory and optimise the buffer sizes.

2431 Example

A message pool is created with 8 buffer sizes with the following sizes: 4, 10, 20, 80, 200, 1000, 4048, 16000.

If a message is allocated from that pool which requests 300 bytes, the system will return a buffer with 1000 bytes.
The difference of 700 bytes is not accessible by the user.

I£ 300 bytes buffer are used more often, it would be good design to modify the buffer sizes for this pool by changing
the size 200 to 300.

244 Message Pool

Messages are the main data object in SCIOPTA. Messages are allocated by processes from message pools. If a pro-
cess does not need the messages any longer it will free the message and return it to the pool. After this the process
may no longer access the message.

Please consult chapter 2.5 “Pools” on page 2-36 for more information about message pools.
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245 Message Passing

Message passing is the favourite method for interprocess communication in SCIOPTA. Contrary to mailbox inter-
process communication in traditional real-time operating systems SCIOPTA is passing messages directly from pro-
cess to process.

Only messages owned by the process can be transmitted. A process will become owner if the message is allocated
from the message pool or if the process has received the message. When allocating a message by the “sc_msgAl-
loc” system call the user has to define the message ID.

The “sc_msgAlloc” or the “sc_msgRx” calls returns a pointer to the allocated message. The pointer allows the user
to access the message data to initialize or modify it.

The sending process transmits the message by calling the “sc_msgTx” system call. SCIOPTA changes the owner
of the message to the kernel and puts the message in the queue of the receiver process. It is a linked list of all mes-
sages in the pool transmitted to this process.

If the receiving process is blocked at the “sc_msgRx” system call and is waiting on the transmitted message the
kernel is performing a process swap and activates the receiving process. After reception, the process becomes own-
er of the process and gets the pointer to access the message contents. The “sc_msgRx” call in SCIOPTA supports
selective receiving as every message includes a message ID and sender.

If the received message is not needed any longer or will not be forwarded to another process it shall be returned to
the system by “sc_msgFree”.

sc_msgAlloc

sc_msgTx

sc_msgRx

sc_msgFree

Figure 2-6: Message Sequence Chart of a SCIOPTA Message Passing
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246 Message Declaration

The following method for declaring, accessing and writing message buffers minimizes the risk for bad message
accesses and provides standardized code which is easy to read and to reuse.

Very often designers of message passing real-time systems are using for each message type a separate message file
as include file. Every process can use specific messages by just using a simple include statement for this message.

The SCIOPTA message declaration syntax can be divided into three parts:

* Message identifier definition
* Message structure definition

* Message union declaration

2.46.1 Message Identifier

Description

The declaration of the message identifier is usually the first line in a message declaration file. The message number
can also be described as message class. Each message class should have a unique message number for identification
purposes.

We recommend to write the message name in upper case letters.
Syntax

#define MESSAGE_NAME (<msg_nr>)

Parameter

msg_nr Message Identifier (ID)
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2.4.6.2 Message Structure

Description

Immediately after the message number declaration usually the message structure declaration follows. We recom-
mend to write the message structure name in lower case letters in order to avoid mixing up with message number
declaration.

The message ID (or message number) id must be the first declaration in the message structure. It is used by the
SCIOPTA kernel to identify SCIOPTA messages. After the message ID all structure members are declared. There
is no limit in structure complexity for SCIOPTA messages. It is only limited by the message size which you are
selecting at message allocation.

Syntax

struct <message_name>

{
sc_msgid_t id;
<member_type> <member>;

1

Parameter

message name Name of the message

id This the place where the message number (or message ID) will be stored.
member Message data member.
SCIOPTA - Kernel
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2.4.6.3 Message Union

Description

All processes which are using SCIOPTA messages should include the following message union declaration.
The union sc_msg is used to standardize a message declaration for files using SCIOPTA messages.
Syntax

union sc_msg

{
sc_msgid_t id;
<message_type_1> <message_name_1>
<message_type_2> <message_name_2>
<message_type_3> <message_name_3>

s

Parameter

id Message ID
Must be included in this union declaration. It is used by the SCIOPTA kernel to identify SCIOP-
TA messages.

message_name_n Messages which the process will use.
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24.7 Message Number (ID) Organization

Message numbers (also called message IDs) should be well organized in a SCIOPTA project.

2471 Global Message Number Defines File

All message IDs greater than 0x8000000 are reserved for SCIOPTA internal modules and functions and may not
be used by the application. These messages are defined in the file defines.h. Please consult this file for managing
and organizing the message IDs of your application.

defines.h System wide constant definitions.
File location: <installation_folder>\sciopta\<version>\include\ossys\

24.8 Example
#define CHAR_MSG(5)

typedef struct char_msg_s
{

sc_msgid_t id;

char character;
} char_msg_t;

union sc_msg

{

sc_msgid_t id;
char_msg_t char_msg;

};
SC_PROCESS (keyboard)
{
sc_msg_t msg; /* Process message pointer */
sc_pid_t to; /*Receiving process ID */
to = sc_procIdGet (“display”, SC_NO_TMO); /* Get process ID */
/* for process display */
for 3D
{
msg = sc_msgAlloc(sizeof (char_msg_t),
CHAR_MSG,
SC_DEFAULT_POOL,
SC_FATAL_IF_TMO); /* Allocates the message */
msg->char_msg.character = 0x40; /* Loads 0x40 */
sc_msgTx (&msg, to, SC_MSGTX_NO_FLAG); /* Sends message to process display */
sc_sTleep (1000); /* waits 1000 ticks */
}
}
SCIOPTA - Kernel
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249 Messages and Modules

A process can only allocate a message from a pool inside the same module.
Messages transmitted and received within a module are not copied, only the pointer to the message is transferred.

Messages which are transmitted across modules boundaries are always copied if the Inter-Module setting in the
system configuration utility is set to “always copy”. If it set to never copy, messages between modules are not
copied.

Kernel V1:

A module can be declared as friend of another module. A message sent to a process in a friend module will
not be copied. But the returned message will, as the friend ship unilateral. To avoid this the receiver needs
to declare the sender also as friend.

To copy such a message the kernel will allocate a buffer from the default pool of the module where the receiving
process resides. It must be guaranteed that there is a big enough buffer in the receiving module available to fit the
message.

Module

Module

System Module X

Pool

Pool

Pool

Pool

Pool

Pool

MMU Segment A

MMU Segment B

MMU Segment C

~

L

Figure 2-7: SCIOPTA Messages and Modules
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2410 Returning Sent Messages

There is a specific flag (SC_MSGTX_RTN2SNDR) in the “sc_ msgTx” system call available to get messages back
if it was not possible to deliver it.

If this flag is set in “sc_msgTx” the message will be returned if the addressed process does not exist or there is not
enough space in the receiving message pool when sent to another module.

In this case the sender process must receive the message after it has been sent with the “sc_msgRx” system call.

SCIOPTA - Kernel
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2411 Message Passing and Scheduling

SCIOPTA uses the pre-emptive prioritized scheduling for all prioritized process types. Timer process are sched-
uled on a periodic base at well defined time intervals.

The process with the highest priority is running (owning the CPU). SCIOPTA maintains a list of all prioritized pro-
cesses which are ready. If the running process becomes not ready (i.e. waiting on at a message receive which has
not yet arrived) SCIOPTA will activate the next prioritized process with the highest priority. If there are more than
one processes on the same priority ready SCIOPTA will activate the process which became ready in a first-in-first-
out methodology.

Interrupt and timer process will always pre-empt prioritized processes. The intercepted prioritized process will con-
tinue after the interrupt has finished unless a process with a higher priority became ready (e.g. by a message fromt
the interrupt process). In this case the CPU is given to the now highest priority process. The pre-emted process will
continue where interrupted when it became highest priority process again..

Timer processes run on the tick-level of the operating system.

The SCIOPTA kernel will do a re-scheduling at every, receive call, transmit call, process yield call, trigger wait
call, sleep call and all system time-out which have elapsed. There is no forced re-scheduling based on a tick unless
requested by the process by setting a time-slice.

Prioritized Prioritized Prioritized Timer Interrupt
Process 1 Process 2 Process 3 Process Process
T priority 10 I priority 11 I priority 12 Tinterrupt Tinterrup
| | | priority 8 | priority 6
| | | | Will be activated |
| sc_msgRx | | | every third tick. |
Message not in input !
queue.  Prpcess  now | | sc_sleep(3) | | |
swapped out and waiting. Sleepin$ for 3 ticks. Process | ) | | .
~___________ _ nowswapped out and waiting. interrwpt .~y tl_Cl_<_ i
| | return ‘ | ‘ |
| | | | |
| | | interrupt | | tick+1
| | [ i ] [1]
| Sleeping of two tick expired. | | |
Message nqw arrived Process eady and swapped in. £z .
and receiv:ld. Process T | | g | tick+2
ready and swappedin.” ~ "~ "7 77 77 | ‘ I L R IR
i i | | |
) | | interrupt | | V ________ o tl_Cl_("'_‘3
| ] T |
| | | | |
| | | | | tick-+4
| | [ 1 |
| | | | |
L I I I I

Figure 2-8: Scheduling Sequence Example
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2412 Message Sent to Unknown Process

If the kernel receives a message which was sent to an undefined process, this message is transferred by the kernel
to the default connector process. In the process where the default connector is registered, an error handling can then
take place.

This means that each application should contain a default connector process.

If the message is sent with the flag SC_MSGTX_RTN2SNDR, then the message will stay with the sender.

2.412.1 Example

SC_PROCESS (sweepbus)
{
sc_msg_t msg;
(void)sc_connectorRegister(l); /* Register as default connector */
for (5501
msg = SC_mSgRX(SC_ENDLESS_TMO, SC_MSGRX_ALL, MSGRX_MSGID);

/* Error handling */

sc_miscError(SC_ERR_SYSTEM_FATAL;0x10000, (sc_extra_t)msg);

As soon a message does not have a correct receiver, the kernel is forwarding this message to process sweepbus. In
this process the error_hook is called.

SCIOPTA - Kernel
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2.5 Pools

Messages are the main data object in SCIOPTA. Messages are allocated by processes from message pools. If a pro-
cess does not need the messages any longer it will free it.

There can be up to 127 pools per module for a standard kernel. Please consult chapter 2.2 “Modules” on page 2-3
for more information about the SCIOPTA module concept. The maximum number of pools will be defined at mod-
ule creation. A message pool always belongs to the module where it was created.

The size of a pool will be defined when the pool is created. By killing a module, all pools will also be deleted.
Pools can be created, killed and reset freely and at any time.

The SCIOPTA kernel is managing all existing pools in a system. Messages are maintained by double linked list in
the pool.

251 Message Pool Size

The minimum message pool size is the size of the maximum number of messages which ever are allocated at the
same time plus the pool control block (pool cb).

The pool control block (pool cb) can be calculated according to the following formula:

pool cb=68 + n*20 + stat *n * 20

where:
n Number of buffer sizes (4, 8 or 16)
stat Process statistics or message statistics are used (1) or not used (0)
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Static pools are pools which are automatically created when the systems boots up. They are defined in the SCONF

configuration tool.

&4 Sciopta System Configuration Ci/P/Eiti.xml

File Edit Modulz Help

Nz = o

sc@m TCS

Configuration Tree Structure | ’7

Create Pool
Create Inkerrupk Process
Create Timer Process

Create Priority Process

Delete Module

Figure 2-2:

2.5.2.2 Dynamic Pool Creation

Another way is to create modules dynamically by the “sc_poolCreate” system call.

Pool Creation by SCONF

{
4,
8,
16,
32,
64,
128,
256,
700

}i

myPool plid = sc_poolCreate (

/* start-address */
/* total size */
/* number of buffers */
/* buffersizes */
/* name */

static const sc_bufsize t bufsizes[8]=

0,

4000,

8,
bufsizes,
"myPool"

Figure 2-3: Dynamic Pool Creation
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2.6 Hooks

2.6.1 Introduction

Hooks are user written functions which are called by the kernel at different location. They are only called if the
user defined them at configuration. User hooks are used for a number of different purposes and are target system
dependent.

Hooks need to be declared in the SCIOPTA kernel configuration SCONF. Please consult the SCIOPTA System
Manuals for more information.

Additionally you also need to declare hooks by using specific system calls.

2.6.2 Error Hook

The Error Hook is the most important user hook function and should normally be included in most of the systems.
An error hook can be used to log the error and additional data on a logging device if the kernel has detected an error
condition.

The error hook is described in chapter 2.10 “Error Handling” on page 2-48.

2.6.3 Message Hooks

In SCIOPTA you can configure Message Transmit Hooks and Message Receive Hooks. These hooks are called
each time a message is transmitted to any process or received by any process. Transmit and Receive Hooks are
mainly used by user written debugger to trace messages.

Message hooks must be registered by using the “sc_msgHookRegister” system call.

2.6.4 Process Hooks

If the user has configured Process Create Hooks and Process Kill Hooks these hooks will be called each time if
the kernel creates or kills a process.

SCIOPTA allows to configure a Process Swap Hook. It is called by the kernel each time a new process is about
to be swapped in. This hook is also called if the kernel is entering idle mode.

Kernel V2: If the IRQ Swap hook is activated, then the swap hook is also called before an interrupt process is en-
tered.

Process hooks must be registered by using the “sc_procHookRegister” system call.

Kernel V1: Select MMU hook checkbox in the SCIOPTA kemel configuration SCONF to enable MMU/MPU sup-
port.

2.6.5 Pool Hooks

Each time a pool is created or killed, the kernel is calling the Pool Create Hooks and Pool Kill Hooks if thes hooks
have been registerred by the “sc_poolHookRegister” system call.

SCIOPTA - Kernel
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2.7 System Start and Setup

2.71  Start Sequence

After a system hardware reset the following sequence will be executed from point 1.

In the SCIOPTA SCSIM Simulator after Windows has started the SCIOPTA application by calling the sciop-
ta_start function inside the WinMain function the sequence will be executed from point 4.

1. The kernel calls the function reset_hook.
The kernel performs some internal initialization.
The kernel calls cstartup to initialize the C system.

The kernel calls the function start_hook.

A S

The kernel calls the function TargetSetup. The code of this function is automatically generated by the SCONF
configuration utility and included in the file sconf.c. TargetSetup creates the system module.

6. The kernel calls the dispatcher.
7. The first process (init process of the system module) is swapped in.

The code of the following functions is automatically generated by the SCONF configuration utility and included
in the file sconf.c.

8.  The init process of the system module creates all static modules, processes and pools.

9. The init process of the system module calls the system module start function. The name of the function cor-
responds to the name of the system module.

10. The process priority of the init process of the system module is set to 32 and loops for ever.

11. The init process of each created static module calls the user module start function of each module. The name
of the function corresponds to the name of the respective module.

12. The process priority of the init process of each created static module is set to 32 and loops for ever.

13. The process with the highest system priority will be swapped-in and executed.
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2.7.2 Reset Hook

In SCIOPTA a reset hook must always be present and must have the name reset_hook.
The reset hook must be written by the user.
After system reset the SCIOPTA kernel initializes a small stack and jumps directly into the reset hook.

The reset hook is mainly used to do some basic chip and board settings. The C environment is not yet initialized
when the reset hook executes. Therefore the reset hook should be written in assembler. For some C environments
it might be written in C.

There is no reset hook in the SCIOPTA Simulator.

2.7.21 Syntax

int reset_hook (void);

2.7.2.2 Parameter

None.

2.7.2.3 Return Value

If it is set to !=0 then the kernel will immediately call the dispatcher. This will initiate a warm start.

If it is set to O then the kernel will jump to the C startup function. This will initiate a cold start.

2.7.2.4 Location
Reset hooks are compiler manufacturer and board specific. Reset hook examples can be found in the SCIOPTA
Board Support Package deliveries.

resethook.S Very early hardware initialization code written in assembler.
The extension .S is used in GCC for assembler source files. For other compiler packages the ex-
tensions for assembler source files might be different.

File location: <installation_folder>\sciopta\<version>\bsp\<arch>\<cpu>\<board>\src
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2.7.3 C Startup

After a cold start the kernel will call the C startup function. It initializes the C system and replaces the library C
startup function. C startup functions are compiler specific.

There is no C startup function needed in the SCIOPTA Simulator.

2.7.4 Starting the SCIOPTA Simulator

Only for the SCIOPTA SCSIM Simulator:

You need to write the WinMain method and include the “sciopta start” system call to implement a SCIOPTA
WIN32 simulator application.

In the delivered SCIOPTA examples the WinMain method and the whole startup code is usually included in the
file system.c.

system.c SCIOPTA SCSIM Simulator setup including the WinMain method.
File location: <installation_ folder>\sciopta\<version>\exp\krn\win32\hello\

2.7.41 Module Data RAM

In SCIOPTA system running in a real target CPU the module RAM memory map is defined in the linker scripts.

In the SCIOPTA SCSIM Simulator you need to declare the module RAM by a character array of the size of the
module.
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2.7.5 Start Hook

The start hook must always be present and must have the name start_hook. The start hook must be written by the
user. If a start hook is declared the kernel will jump into it after the C environment is initialized.

The start hook is mainly used to do chip, board and system initialization. As the C environment is initialized it can
be written in C. The start hook would also be the right place to include the registration of the system error hook
(see chapter 2.10.7 “Error Hook Registering” on page 2-51) and other kernel hooks.

2.7.51 Syntax

void start_hook (void);

2.7.5.2 Parameter

None.

2.7.5.3 Return Value

None.

2.7.5.4 Location

In the delivered SCIOPTA examples the start hook is usually included in the file system.c

system.c System configuration file including hooks (e.g. start_hook) and other setup code.
File location:
<installation folder>\sciopta\<version>\exp\<product>\<arch>\<example>\<board>\

2.7.6 Init Processes

The init process is the first process in a module. Each module has at least one process and this is the init process.
At module start the init process gets automatically the highest priority (0). After the init process has done some
important work it will change its priority to the lowest level (32) and enter an endless loop.

Priority 32 is only allowed for the init process. All other processes are using priority 0 - 31. The INIT process acts
therefore also as idle process which will run when all other processes of a module are in the waiting state.

The init process of the system module will first be swapped-in followed by the init processes of all other modules.

The code of the module init Processes are automatically generated by the SCONF configuration utility and placed
in the file sconf.c. The module init Processes will automatically be named to <module name>_init and created.
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2.7.7 Module Start Functions

Please consult chapter 2.2 “Modules” on page 2-3 for general information about SCIOPTA modules.

2.7.71 System Module Start Function

After all static modules, pools and processes have been created by the init Process of the system module the kernel
will call a system module start function. This is function with the same name as the system module and must be
written by the user. Blocking system calls are not allowed in the system module start function. All other system
calls may be used.

In the delivered SCIOPTA examples the system module start function is usually included in the file system.c:

system.c System configuration file including hooks (e.g. start_hook) and other setup code.
File location:
<installation folder>\sciopta\<version>\exp\<product>\<arch>\<example>\<board>\

2.7.7.2 User Module Start Function

All other user modules have also own individual module start functions. These are functions with the same name
of the respective defined and configured modules which will be called by the init Process of each respective mod-
ule.

After returning from the module start functions the init Processes of these modules will change its priority to 32
and go into sleep. These user module start functions can use all SCIOPTA system calls.

The user module start function does not have to be left. It does not have to become an idle process (set priority to
32).
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2.8 SCIOPTA Trigger

2.8.1 Description

The trigger in SCIOPTA is a method which allows to synchronise processes even faster as with messages. With a
trigger a process will be notified and woken-up by another process. Trigger are used only for process coordination
and synchronisation and cannot carry data. Triggers should only be used if the designer has severe timing problems
and are intended for these rare cases where message passing would be to slow.

Each process has one trigger available. A trigger is an integer variable owned by the process. At process creation
the value of the trigger is initialized to one.

Process waiting
on the trigger

Trigger Process issuing a
trigger event

sc_triggerWait()

Figure 2-4: SCIOPTA Trigger

2.8.2 Using SCIOPTA Trigger

There are four system calls available to work with triggers. The “sc_triggerWait” call decrements the value of the
trigger and the calling process will be blocked and swapped out if the value gets negative or equal to zero. Only
the owner process of the trigger can wait for it. The process gets ready again when either the optional timeout ex-
pires or the trigger variable become greater than zero by other processes calling “sc_trigger”. In case of an timeout,
the trigger is incremented by the same amount as it has been decremented before. Note: “sc_trigger” calls which
do not increment the variable to a value greater than zero will not be lost.

If the now ready process has a higher priority than the actual running process the operating system will preempt
the running process and execute the triggered process.

The “sc_triggerValueSet” system call allows to sets the value of a trigger. Only the owner of the trigger can set the
value. Processes can also read their own or other's value of the trigger variable by the “sc_triggerValueGet” call.

Also interrupt processes have a trigger but they cannot wait on it. If a process is triggering an interrupt process, the
interrupt process gets a software event. This is the same as if an interrupt occurs. The user can investigate a flag
which informs if the interrupt process was activated by a real interrupt or woken-up by such a trigger event.

The trigger variable is bound to an upper limit of Ox7fffffff.
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/* This is the interrupt process activating the trigger of process trigproc */

extern sc_pid_t trigproc_pid

SC_INT_PROCESS(myint, src)

{

if ( src == SC_PROC_WAKEUP_HARDWARE ) {

sc_trigger(trigproc_pid);

}
}

/% This is the prioritized process trigproc which

SC_PROCESS (trigproc)

{

/* At process creation the value of the trigger
/* to zero. If this is not the case you have to
/* the sc_triggervalueset() system call

for (3)
{

sc_triggerwait(1l,SC_ENDLESS_TMO); /* Process

waits on its trigger */

is initialized */
initialize it with */
-.':/

waits on the trigger */

/* Trigger was activated by process myint */

SCIOPTA - Kernel
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2.9 Time Management

2.9.1 Introduction
Time management is one of the most important tasks of a real-time operating system. There are many functions in

SCIOPTA which depend on time. A process can for example wait a specific time for a message to arrive or can be
suspended for a specific time or timer processes can be defined which are activated at periodic time intervals.

29.2 System Tick

Time is managed by SCIOPTA by a tick timer which can be selected and configured by the user.

Typical time values between two ticks range between one and 10 milliseconds.

29.3 Configuring the System Tick

The system tick is configured by the sciopta configuration utility SCONF (please consult the SCIOPTA Systems
Manuals for your specific CPU family).

294 External Tick Interrupt Process

An external tick interrupt process is usually included in the board support package.

systick.<ext>  System tick interrupt process.
File location: <installation folder>\sciopta\<version>\bsp\<arch>\<cpu>\
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2.9.5 Timeout Server

2.9.5.1 Introduction

SCIOPTA has a built-in message based time-out server. Processes can register a time-out job with the time-out
server. This done by the “sc tmoAdd” system call which requests a time-out message from the kernel after a de-
fined time.

29.5.2 Using the Timeout Server

The caller needs to allocate a message and include the pointer to this message in the call. The kernel will send this
message back to the caller after the time has expired.

A time-out is requested by the “sc_tmoAdd” system call.
This is an asynchronous call, the caller will not be blocked.

The registered time-out can be cancelled by the “sc_tmoRm” call before the time-out has expired.

SCIOPTA - Kernel
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210 Error Handling

2.10.1 Introduction

SCIOPTA has many built-in error check functions. The following list shows some examples.

*  When allocating a message it is checked if the requested buffer size is available and if there is still enough mem-
ory in the message pool.

* Process identifiers are verified in different kernel functions.
*  Ownership of messages are checked.
» Parameters and sources of system calls are validated.

The kernel will detect if messages and stacks have been over written beyond its length.

Contrary to most conventional real-time operating systems, SCIOPTA uses a centralized mechanism for error re-
porting, called Error Hook. In traditional real-time operating systems, the user needs to check return values of sys-
tem calls for a possible error condition. In SCIOPTA all error conditions will end up in the Error Hook. This
guarantees that all errors are treated and that the error handling does not depend on individual error strategies which
might vary from user to user.

2.10.2 Error Sequence Kernel V1

In SCIOPTA all error conditions will end up in an Error Hook. This guarantees that all errors are treated and that
the error handling does not depend on individual error strategies which might vary from user to user.

There are two error hooks available:
A) Module Error Hook
B) Global Error Hook

If the kernel detect an error condition it will first call the module error hook and if it is not available call the global
error hook. Error hooks are normal error handling functions and must be written by the user. Depending on the type
of error (fatal or nonfatal) it will not be possible to return from an error hook. If there are no error hooks present
the kernel will enter an infinite loop (at label SC_ERROR) and all interrupts are disabled.

Note: The use of module error hooks is deprecated

2.10.3 Error Sequence Kernel V2 and V2INT

For system wide fatal errors (error type: SC_ERR_SYSTEM_FATAL) the kernel will directly call the error hook.
For all other types of errors and warnings the error hook will be called if no error process is registered.

If there was a fatal module or process error (error types: SC_ERR MODULE _FATAL or
SC_ERR_PROCESS_FATAL) and if an error process exists, the module or process will be stopped and then
the error process will be activated.

If there was a module or process warning (error types: SC_ERR _MODULE_WARNING or
SC_ERR_PROCESS_WARNING) and if an error process exists it will be activated.

For double faults (e.g. a fault during error handling) the kernel jumps to the label sc_fatal and loops for ever with
interrupts disabled.
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2.10.4 Error Hook Kernel V1

In SCIOPTA all error conditions will end up in the error hook. As already stated there are two error hooks availa-
ble: the Module Error Hook and the Global Error Hook.

An error hook can only use the following system calls:

sc_miscCrc
sc_miscCrcContd
sc_miscErroGet
sc_moduleldGet

sc_moduleInfo

Calculates a 16 bit CRC over a specified memory range.
Calculates a 16 bit CRC over an additional memory range.
Returns the process error number (errno) variable.
Returns the ID of a module.

Returns a snap-shot of a module control block (mcb).

sc_moduleNameGet Returns the name of a module.

sc_poolldGet
sc_poollnfo
sc_procPpidGet
sc_procPrioGet
sc_procSliceGet
sc_procVarDel
sc_procVarGet
sc_procVarSet
sc_tickGet
sc_tickLength
sc_tickMs2Tick
sc_tickTick2Ms

Returns the ID of a message pool.

Returns a snap-shot of a pool control block.

Returns the process ID of the parent (creator) of a process.
Returns the priority of a prioritized process.

Returns the time slice of a timer process.

Removes a process variable from the process variable data area.
Returns a process variable.

Defines or modifies a process variable.

Returns the actual kernel tick counter value.

Sets the current system tick length in micro seconds.
Converts a time from milliseconds into system ticks.

Converts a time from system ticks into milliseconds.

sc_triggerValueGet Returns the value of a process trigger.
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2.10.5 Error Hook Kernel V2 and V2INT

In SCIOPTA all error conditions will end up in the error hook.

Only one error hook can be registered in the whole system.

The error hook can only use the following system calls:

sc_miscCrc

sc_miscCrc32

sc_miscCrcContd

Calculates a 16 bit CRC over a specified memory range.
Calculates a 32 bit CRC over a specified memory range.

Calculates a 16 bit CRC over an additional memory range.

sc_miscCrcContd32 Calculates a 32 bit CRC over an additional memory range.

sc_miscErrnoGet

sc_moduleldGet

sc_modulelnfo

Returns the process error number (errno) variable.
Returns the ID of a module.

Returns a snap-shot of a module control block (mcb).

sc_moduleNameGet Returns the name of a module.

sc_poolldGet
sc_poollnfo
sc_procAttrGet
sc_procPpidGet
sc_procPrioGet
sc_procSliceGet
sc_procVarDel
sc_procVarGet
sc_procVarSet
sc_tickGet
sc_tickLength
sc_tickMs2Tick
sc_tickTick2Ms

Returns the ID of a message pool.

Returns a snap-shot of a pool control block.

Returns process attributes.

Returns the process ID of the parent (creator) of a process.
Returns the priority of a prioritized process.

Returns the time slice of a timer process.

Removes a process variable from the process variable data area.
Returns a process variable.

Defines or modifies a process variable.

Returns the actual kernel tick counter value.

Sets the current system tick length in micro seconds.
Converts a time from milliseconds into system ticks.

Converts a time from system ticks into milliseconds.

sc_triggerValueGet Returns the value of a process trigger.
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2.10.6 Error Information

When the error hook is called from the kernel, all information about the error are transferred in 32-bit error word
(parameter errcode). Please consult chapter 5 “Kernel Error Reference” on page 5-1 for detailed description of the
SCIOPTA error word. There are also up to four additional 32-bit extra words (parameters extral ... extra3) avail-
able to the user.

Function Code Error Code Error Type
8 Bits 12 Bits 12 Bits
> > >
32 Bits
- L

Figure 2-5: 32-bit Error Word (Parameter: errcode)

The Function Code defines from which SCIOPTA system call the error was initiated.
The Error Code contains the specific error information.

The Error Type informs about the source and type of error.

There are three error types in a SCIOPTA kernel.

*« SC ERR SYSTEM FATAL, system wide fatal error.
* SC_ERR MODULE FATAL, module wide fatal error.
* SC ERR PROCESS FATAL, process wide fatal error.

There are three error warnings in a SCIOPTA kernel.

*+ SC ERR SYSTEM WARNING, system wide warning.
« SC ERR MODULE WARNING, module wide warning.
*+ SC ERR PROCESS WARNING, process wide warning.

2.10.7 Error Hook Registering

An error hook is registered by using the “sc_miscErrorHookRegister” system call.

Kernel V1:

If the error hook is registered from within the system module it is registered as a global error hook. In this case the
error hook registering will be done in the start hook.If the error hook is registered from within a module which is
not the system module it will be registered as a module error hook.

Note: Module error hook is deprecated.
Kernel V2 and V2INT:

The error hook can only be registered in the start hook.
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2.10.8 Error Hook Declaration Syntax Kernel V1

2.10.8.1 Description

For each registered error hook there must be a declared error hook function.

2.10.8.2 Syntax

int <err_hook_name> (sc_errcode_t errcode, sc_extra_t extra, int user, sc_pcb_t *pch)

{

. error hook code

};

2.10.8.3 Parameter

errcode Error word

Error word containing the function code which defines from which SCIOPTA system call the er-
ror was initiated, the error code which contains the specific error information and the error type
which informs about the source and type of error.

extra Error extra word

Gives additional information depending on the error code.

user User/system error flag

=0 User error.
— System error.

pchb Process control block

Pointer to process control block of the process where the error occurred. Please consult pcb.h for
more information about the module control block structure.
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2.10.8.4 Error Hook Example

#include "sconf.h"
#include <sciopta.h>
#include <ossys/errtxt.h>

#if SC_ERR_HOOK == 1
int error_hook(sc_errcode_t err,void *ptr,int user,sc_pcbh_t *pcbh)
{
kprintf(9,"Error\n %081x(%s,line %d in %s) %081x %81x %081x %081x\n",
(int)pcb>1 ? pcb->pid:0,
(int)pcb>1 ? pcb->name:"xx",
(int)pcb>1 ?pcb->cline:0,
(int)pcb>1 ?pcb->cfile:"xx",
pcb,
err,
ptr,
user);
if (C user !'=1 &&
((err>>12)&0xfff) <= SC_MAXERR &&
(err>>24) <= SC_MAXFUNC )

kprintf(0,"Function: %s\nError: %s\n",
func_txt[err>>24],
err_txt[(err>>12)&0xfff]);

}

return 0;
}

#endif
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2.10.9 Error Hook Declaration Syntax Kernel V2 and V2INT

2.10.9.1 Description

For each registered error hook there must be a declared error hook function.

2.10.9.2 Syntax

void <err_hook_name> (sc_errcode_t err, const sc_errMsg_t *errMsg)

{

. error hook code

};

2.10.9.3 Parameter

err Error word

Error word containing the function code which defines from which SCIOPTA system call the er-
ror was initiated, the error code which contains the specific error information and the error type
which informs about the source and type of error.

errMsg Pointer to the error message pointer

Message is filled by the kernel error handling.

2.10.9.4 Kernel Error Message Structure

typedef struct sc_errMsg_s {

uint32_t user;

sc_errcode_t error;

sc_extra_t extral;

sc_extra_t extral;

sc_extra_t extra?l;

sc_extra_t extra3;

sc_module_cb_t *cmcb; // Current active module
sc_pch_t *cpch;

sc_module_cb_t *emcb; // Module where error occured
sc_pch_t *epcb;

} sc_errmMsg_t;
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2.10.9.5 Structure Members

user User/system error flag

1=0 User error.

== System error.

error Error word
Error word containing the function code which defines from which SCIOPTA system call the er-
ror was initiated, the error code which contains the specific error information and the error type
which informs about the source and type of error.

extra System specific extra error words

extra0 Please consult chapter 5 “Kernel Error Reference” on page 5-1 for detailed description

extral of the SCIOPTA extra error words.

extra2

extra3

cmchb Module control block
Pointer to the current module control block. Please consult module.h for more information about
the module control block structure.

cpch Process control block
Pointer to the current process control block. Please consult peb.h for more information about the
module control block structure.

emch Module control block
Pointer to module control block of the module where the error occurred. Please consult module.h
for more information about the module control block structure.

epch Process control block

Pointer to process control block of the process where the error occurred. Please consult peb.h for
more information about the module control block structure.

2.10.9.6 Header Files

misc.h Miscellaneous defines.
module.h Module defines including module control block (mcb).
pcb.h Process defines including process control block (pcb).
File location: <installation_folder>\sciopta\<version>\include\kernel2\
SCIOPTA - Kernel
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2 SCIOPTA Architecture

2.10.9.7 Error Hook Example

#include "sconf.h"
#include <sciopta.h>
#include <sciopta.msg>
#include <ossys/errtxt.h>

void error_hook(sc_errcode_t err,const sc_errMsg_t *errMmsg)

{

}

sc_pchb_t *pcb = errMsg->pchb;

kprintf(9,"%s-Error\n"

" %081x(%s,1ine %d in %s)\n"

" pcb = %081x err = %081x extra = %081x,%081x,%081x,%081x\n",
errMsg->user ? "User" : "System",

pcb ? ERR_PCB_PID:O,

pcb ? ERR_PCB_NAME:"xx",

pcb ? pcb->cline:0,

pcb ? pcb->cfile:"xx",

pcb,

err,

errMsg->extra0, errMsg->extral, errMsg->extra2,errMmsg->extra3);

if ( errMsg->user != 1 &&

}

((err>>12)&0xfff) <= SC_MAXERR &&
(err>>24) <= SC_MAXFUNC )

kprintf(0,"Function: %s\nError: %s\n",
func_txt[err>>24],
err_txt[(err>>12)&0xfff]);

kprintf(0,"<stopped>\n");
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2.10.10 Error Hooks Return Behaviour Kernel V1

The actions of the kernel after returning from the module or global error hook depend on the error hook return val-
ues and the error types as described in the following table.

Global Error Module Error Error Action
Hook Hook Type
. return . return Module
exists exists
value value | Error Fatal
No - No - X Endless loop.
0 Yes Endless loop.
No Endless loop.
Yes No _
. Yes Kill module and swap out.
No Return & continue.
SCIOPTA - Kernel
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2.10.11 Error Process Kernel V2 and V2INT

Contrary to the error hook the error process can use all non-blocking SCIOPTA system calls. The error process
runs in the context of the init process.

Only one error process can be registered for the whole system.

2.10.11.1Error Process Registering

The error process will be registered by calling “sc_procAtExit” in the init process (see chapter xxx) of the system
module. It behaves like an interrupt process and should be as short as possible.

It should delegate the error-recovery and error-handling to an error proxy.

2.10.11.2 Example of an Error Process

#include "sconf.h"
#include <sciopta.h>
#include <sciopta.msg>
#include <ossys/errtxt.h>

union sc_msg {

sc_msgid_t 1id;
sc_moduleKillMsg_t mKill;
sc_procKilIMsg_t pKilTl;

};

void errorProcess(sc_errcode_t err,const sc_errMsg_t *errMsg)
{

#ifdef _DCC__

#pragma weak errorProxy_pid

#endif

extern sc_pid_t errorProxy_pid;
sc_msg_t msg;
error_hook(err,errmsg) ;
if ( err & SC_ERR_MODULE_FATAL ){
kprintf (1,

"Modul fatal error\n"

"Request killing\n");

msg = sc_msgAlTloc(sizeof(sc_moduleKillMsg_t),

SC_MODULEKILLMSG,

O!
SC_NO_TMO) ;
if ( Imsg ){
kprintf(0,"Could not get a message\n");
return;
}

msg->mKill.mid = save_midGet(&errMsg->mcb->id);
msg->mKill.flags = 0;
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} else if ( err & SC_ERR_PROCESS_FATAL ){
kprintf(l,
"Process fatal error\n"
"Request kilTing\n");
msg = sc_msgAlloc(sizeof(sc_prockillMsg_t),
SC_PROCKILLMSG,

O!
SC_NO_TMO) ;
if ( !'msg ){
kprintf(l,"Could not get a message\n");
return;
}

msg->pKill.pid = save_pidGet(&errMsg->pcb->pid);
msg->pKill.flag = 0;

} else {
return;
}
if ( errorProxy_pid && errorProxy_pid != SC_ILLEGAL_PID ){
sc_msgTx(&msg, errorProxy_pid, SC_MSGTX_RTN2SND);
}
if ( msg ){
sc_msgFree(&msqg) ;
kprintf(0,"No errorProxy\n");
}
}

2.10.12 The Error Proxy Kernel V2 and V2INT

The error proxy is a normal prioritized process which works on behalf of the error process. The error proxy is op-
tional and can use all SCIOPTA system calls.

Communication between error process and error proxy is done by normal SCIOPTA messages.

For example an error proxy can kill and create modules and processes.

2.10.12.1Example

#include "sconf.h"
#include <sciopta.h>
#include <sciopta.msg>
#include <ossys/errtxt.h>

union sc_msg {

sc_msgid_t id;
sc_moduleKillMsg_t mKill;
sc_procKillmMsg_t pKilT;
1
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SC_PROCESS(errorProxy)
{
static const sc_msgid_t sel[3] = {
SC_MODULEKILLMSG,
SC_PROCKILLMSG,
0
1

sc_msg_t msg;

for(;0{
msg = SC_mSgRX(SC_ENDLESS_TMO, NULL, SC_MSGRX_MSGID);
switch(msg->id){
case SC_MODULEKILLMSG:
sc_moduleKill(msg->mKill.mid,msg->mKi11.flags);
sc_msgFree(&msg) ;
break;
case SC_PROCKILLMSG:
sc_procKill(msg->pKill.pid,msg->pKill.flag);
sc_msgFree(&msg) ;
break;
default:
sc_misceError(SC_ERR_SYSTEM_FATAL,msg->1id);
3
}
}

2.10.13 The errno Variable

Each SCIOPTA process has an errno variable. This variable is used mainly by library functions. The errno variable
can only be accessed by some specific SCIOPTA system calls.

The errno variable will be copied into the observe messages if the process dies.
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211 Distributed Systems

2.11.1 Introduction

SCIOPTA is a message based systems and therefore very well suited to support distributed multi-CPU systems.
For an application programmer it does not matter if he is transmitting a message to a process on the same CPU or
on a remote CPU. He will use exactly the same system calls. The SCIOPTA kernels and the SCIOPTA CONNEC-
TOR processes have knowledge of the whole distributed environment and they take care of all details when mes-
sages need to be sent beyond CPU boundaries.

2.11.2 Connectors

CONNECTORS are specific SCIOPTA processes and responsible for linking a number of SCIOPTA Systems.
There may be more than one CONNECTOR process in a system or module. CONNECTOR processes can be seen
globally inside a SCIOPTA system by other processes. The name of a CONNECTOR process represents the name
of the remote system.

There must be one connector per remote system.

SCIOPTA System B

SCIOPTA System A Remote
CONNECTOR | List

Process
Remote CONNECTOR 50>
Process Process
List [ BO1
rocess
% ® B 03
Process
A01
Process
B 04

Process
A 02 Process \
A 03
Process
BO1
\ Process’
B 02

Process’ Process! Process
A21
A1l B 03
Process'
A12

Process'

Process! A22

A13

Figure 2-6: SCIOPTA Distributed System
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211.3 Transparent Communication

If a process in one system (CPU) wants to communicate with a process in another system (CPU) it first will search
for the remote process by using the “sc_procldGet” system call. The parameter of this call includes the process
name and the path to where to find it in the form:

//remote-system/module/procname

If the process does not reside on the same CPU as the caller, the kernel transmits a message to the CONNECTOR
process including the inquiry. If the path and process is found in the remote process list, the CONNECTOR will
assign a free PID for the system and send a reply message back to the kernel including the assigned PID. The kernel
returns the PID to the caller process.

The process can now transmit and receive messages to the (remote) process using the returned PID as if the process
is local. A similar remote process list is created in the CONNECTOR of the remote system. Therefore the receiving
process on the remote system can work with remote systems the same way as if these processes where local.

2.11.4 Unknown Process

If the kernel receives a message which was sent to an undefined process, this message is transferred by the kernel
to the default connector process.

Please consult chapter 2.4.12 “Message Sent to Unknown Process” on page 2-35 for a detailed description.
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3 System Calls Overview

3.1 Introduction

This chapter list all SCIOPTA system calls in functional groups. Please consult chapter 4 “System Calls Reference”
on page 4-1 for an alphabetical list.

Please Note:

There are three Kernel Technologies within SCIOPTA: V1, V2 and V2INT. The V1 Kernels are written in 100%
Assembler and are specifically tuned for the ARM Architectures. V2 Kernels are mostly written in “C” and avail-
able for many CPUs and Architectures. V2INT kernels have built-in integrity of RTOS data to be used in safety
certified systems.

If nothing is noted in the following lists below, the system call is valid for all three Kernel Technologies.

3.2 Message System Calls

sc_msgAcquire Changes the owner of the message. The caller becomes the owner of the message.
Chapter 4.31 “sc_msgAcquire” on page 4-40.

sc_msgAddrGet Returns the process ID of the addressee of the message.
Chapter 4.32 “sc_msgAddrGet” on page 4-42.

sc_msgAlloc Allocates a memory buffer of selectable size from a message pool.
Chapter 4.33 “sc_msgAlloc” on page 4-44.

sc_msgAllocClr Allocates a memory buffer of selectable size from a message pool and initializes
the message data to 0.
Chapter 4.34 “sc_msgAllocClr” on page 4-47.

sc_msgAllocTx Allocates a message of 12 bytes from the default pool of the addressee and stores
id, datal and data2 in this message. Then sends the message to the addressee.
Chapter 4.35 “sc_msgAllocTx” on page 4-48.

sc_msgDataCrcDis Disables the message data CRC check.
Only: Kernel Technologies: V2 and V2INT
Chapter 4.36 “sc_msgDataCrcDis” on page 4-50.

sc_msgDataCrcGet Checks and returns the message data checksum.
Only: Kernel Technologies: V2 and V2INT
Chapter 4.37 “sc_msgDataCrcGet” on page 4-52.

sc_msgDataCrcSet Calculates a CRC32 over the message data and stores it in the message header.
Only: Kernel Technologies: V2 and V2INT
Chapter 4.38 “sc_msgDataCrcSet” on page 4-54.

sc_msgFind Find a specific message in the allocated-messages queue of a process.
Only: Kernel Technologies: V2 and V2INT
Chapter 4.39 “sc_msgFind” on page 4-56.

sc_msgFlowSignatureUpdate Updates a global message flow signature.
Only: Kernel Technologies: V2 and V2INT
Chapter 4.40 “sc_msgFlowSignatureUpdate” on page 4-58.
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sc_msgFree

sc_msgHdCheck

sc_msgHookRegister
sc_msgOwnerGet
sc_msgPoolldGet
sc_msgRx
sc_msgSizeGet
sc_msgSizeSet
sc_msgSndGet
sc_msgTx

sc_msgTxAlias

3 System Calls Overview

Returns a message to the message pool.
Chapter 4.41 “sc_msgFree” on page 4-60.

The message header will be checked for plausibility.
Only: Kernel Technologies: V2 and V2INT
Chapter 4.42 “sc_ msgHdCheck” on page 4-62.

Registers a message hook.
Chapter 4.43 “sc_msgHookRegister” on page 4-63.

Returns the process ID of the owner of the message.
Chapter 4.44 “sc_ msgOwnerGet” on page 4-65.

Returns the pool ID of a message.
Chapter 4.45 “sc_msgPoolldGet” on page 4-67.

Receives a message.
Chapter 4.46 “sc_msgRx” on page 4-69.

Returns the size of the message buffer.
Chapter 4.47 “sc_msgSizeGet” on page 4-72.

Modifies the size of a message buffer.
Chapter 4.48 “sc_msgSizeSet” on page 4-74.

Returns the process ID of the sender of the message.
Chapter 4.49 “sc_msgSndGet” on page 4-76.

Sends a message to a process.
Chapter 4.50 “sc_ msgTx” on page 4-78.

Sends a message to a process by setting any process ID.
Chapter 4.51 “sc_ msgTxAlias” on page 4-81.
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3.3 Process System Calls

sc_procAtExit

sc_procAttrGet

sc_procCBChk

sc_procCreate2

sc_procDaemonRegister

sc_procDaemonUnregister

sc_procFlowSignatureGet

sc_procFlowSignaturelnit

sc_procFlowSignatureUpdate

Register a function to be called if a prioritized process is killed.
Only: Kernel Technologies: V2 and V2INT
Chapter 4.60 “sc_procAtExit” on page 4-100.

Returns specific process attributes.
Only: Kernel Technologies: V2 and V2INT
Chapter 4.61 “sc_procAttrGet” on page 4-102.

Does a diagnostic test for all elements of the process control block of specific pro-
cess.

Only: Kernel Technologies: V2INT

Chapter 4.62 “sc_procCBChk” on page 4-104.

Requests the kernel daemon to create process.
Only: Kernel Technologies: V2 and V2INT
Chapter 4.63 “sc_procCreate2” on page 4-106.

Registers a process daemon which is responsible for pidGet request.
Chapter 4.64 “sc_procDaemonRegister” on page 4-114.

Unregisters a process dacmon.
Chapter 4.65 “sc_procDaemonUnregister” on page 4-115.

Gets the process program flow signature of the caller.
Only: Kernel Technologies: V2 and V2INT
Chapter 4.66 “sc_procFlowSignatureGet” on page 4-116.

Initializes the process program flow signature of the caller.
Only: Kernel Technologies: V2 and V2INT
Chapter 4.67 “sc_procFlowSignaturelnit” on page 4-117.

Updates the process program flow signature of the caller.
Only: Kernel Technologies: V2 and V2INT
Chapter 4.68 “sc_procFlowSignatureUpdate” on page 4-118.

sc_procHookRegister Registers a process hook.

Chapter 4.69 “sc_procHookRegister”” on page 4-119.
sc_procldGet Returns the process ID of a process.

Chapter 4.70 “sc_procldGet” on page 4-121.
sc_procIntCreate Request the kernel daemon to create an interrupt process.

Only: Kernel Technologies: V1

Chapter 4.71 “sc_procIntCreate” on page 4-123.
sc_proclrqRegister Registers an existing interrupt process for another interrupt vector.

Chapter 4.72 “sc_proclrqRegister” on page 4-125.
sc_proclrqUnregister Unregisters previously registered interrupts.

Chapter 4.73 “sc_proclrqUnregister” on page 4-127.
sc_procKill Requests the kernel daemon to kill a process.

Chapter 4.74 “sc_procKill” on page 4-128.
sc_procNameGet Returns the full name of a process.

Chapter 4.75 “sc_procNameGet” on page 4-130.
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sc_procObserve
sc_procPathCheck
sc_procPathGet
sc_procPpidGet

sc_procPrioCreate

sc_procPrioGet
sc_procPrioSet
sc_procSchedLock
sc_procSchedUnlock
sc_procSliceGet
sc_procSliceSet
sc_procStart
sc_procStop

sc_procTimCreate

sc_procUnobserve
sc_procVarDel
sc_procVarGet
sc_procVarlnit

sc_procVarRm

3 System Calls Overview

Request a message to be sent if the given process pid dies (process supervision).
Chapter 4.76 “sc_procObserve” on page 4-132.

Checks if the construction of a path is correct.
Chapter 4.77 “sc_procPathCheck” on page 4-134.

Returns the path of a process.
Chapter 4.78 “sc_procPathGet” on page 4-135.

Returns the process ID of the parent of a process.
Chapter 4.79 “sc_procPpidGet” on page 4-137.

Requests the kernel daemon to create a prioritized process.
Only: Kernel Technologies: V1
Chapter 4.80 “sc_procPrioCreate” on page 4-139.

Returns the priority of a process.
Chapter 4.81 “sc_procPrioGet” on page 4-142.

Sets the priority of a process.
Chapter 4.82 “sc_procPrioSet” on page 4-144.

Locks the scheduler and returns the number of times it has been locked before.
Chapter 4.83 “sc_procSchedLock” on page 4-146.

Unlocks the scheduler by decrementing the lock counter by one.
Chapter 4.84 “sc_procSchedUnlock” on page 4-147.

Returns the time slice or priority of a timer process.
Chapter 4.85 “sc_procSliceGet” on page 4-148.

Sets the time slice or priority of a timer process.
Chapter 4.86 “sc_procSliceSet” on page 4-149.

Starts a process.
Chapter 4.87 “sc_procStart” on page 4-151.

Stops a process.
Chapter 4.88 “sc_procStop” on page 4-153.

Requests the kernel daemon to create a timer process.
Only: Kernel Technologies: V1
Chapter 4.89 “sc_procTimCreate” on page 4-155.

Cancels the observation of a process.
Chapter 4.90 “sc_procUnobserve” on page 4-157.

Deletes a process variable.
Chapter 4.91 “sc_procVarDel” on page 4-158.

Returns a process variable.
Chapter 4.92 “sc_procVarGet” on page 4-159.

Initializes a process variable area.
Chapter 4.93 “sc_procVarlnit” on page 4-160.

Removes a process variable area.
Chapter 4.94 “sc_procVarRm” on page 4-162.
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sc_procVarSet Sets a process variable.

Chapter 4.95 “sc_procVarSet” on page 4-163.
sc_procVectorGet Returns the interrupt vector of an interrupt process.

Chapter 4.96 “sc_procVectorGet” on page 4-164.
sc_procWakeupEnable Enables the wakeup of a timer or interrupt process.

Chapter 4.97 “sc_procWakeupEnable” on page 4-165.
sc_procWakeupDisable Disables the wakeup of a timer or interrupt process.

Chapter 4.98 “sc_procWakeupDisable” on page 4-166.
sc_procYield Yields the CPU to the next ready process within the current process's priority

group.

Chapter 4.99 “sc_procYield” on page 4-167.
SCIOPTA - Kernel
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3 System Calls Overview

3.4 Module System Calls

sc_moduleCBChk

sc_moduleCreate

sc_moduleCreate2

sc_moduleFriendAdd

sc_moduleFriendAll

sc_moduleFriendGet

sc_moduleFriendNone

sc_moduleFriendRm

sc_moduleldGet

sc_modulelnfo

sc_moduleKill

sc_moduleNameGet

sc_modulePrioGet

sc_moduleStop

Does a diagnostic test for all elements of the module control block of specific mod-
ule.

Only: Kernel Technologies: V2ZINT

Chapter 4.17 “sc_moduleCBChk” on page 4-17.

Creates a module.
Only: Kernel Technologies: V1
Chapter 4.18 “sc_moduleCreate” on page 4-18.

Creates a module.
Only: Kernel Technologies: V2 and V2INT
Chapter 4.19 “sc_moduleCreate2” on page 4-21.

Adds a module to the friendlist.
Only: Kernel Technologies: V1
Chapter 4.20 “sc_moduleFriendAdd” on page 4-26.

Defines all existing modules in a system as friend.
Only: Kernel Technologies: V1
Chapter 4.21 “sc_moduleFriendAll” on page 4-27.

Checks if a module is a friend.
Only: Kernel Technologies: V1
Chapter 4.22 “sc_moduleFriendGet” on page 4-28.

Removes all modules from the friendlist.
Only: Kernel Technologies: V1
Chapter 4.23 “sc_moduleFriendNone” on page 4-29.

Removes a module from the friendlist.
Only: Kernel Technologies: V1
Chapter 4.24 “sc_moduleFriendRm” on page 4-30.

Returns the ID of a module.
Chapter 4.25 “sc_moduleldGet” on page 4-31.

Returns a snap-shot of a module control block.
Chapter 4.26 “sc_moduleInfo” on page 4-32.

Kills a module.
Chapter 4.27 “sc_moduleKill” on page 4-35.

Returns the name of a module.
Chapter 4.28 “sc_moduleNameGet” on page 4-37.

Returns the priority of a module.
Chapter 4.29 “sc_modulePrioGet” on page 4-38.

Stops a whole module.
Chapter 4.30 “sc_moduleStop” on page 4-39.
Only: Kernel Technologies: V2 and V2INT

3-6
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3.5 Message Pool Calls

sc_poolCBChk

sc_poolCreate

sc_poolDefault

sc_poolHookRegister

sc_poolldGet

sc_poollnfo

sc_poolKill

sc_poolReset

Does a diagnostic test for all elements of the pool control block.
Only: Kernel Technologies: V2INT
Chapter 4.52 “sc_poolCBChk” on page 4-83.

Creates a message pool.
Chapter .4.53 “sc_poolCreate” on page 4-85

Sets a message pool as default pool.
Chapter 4.54 “sc_poolDefault” on page 4-88.

Registers a pool hook.
Chapter 4.55 “sc_poolHookRegister” on page 4-89.

Returns the ID of a message pool.
Chapter 4.56 “sc_poolldGet” on page 4-91.

Returns a snap-shot of a pool control block.
Chapter 4.57 “sc_poollnfo” on page 4-92.

Kills a whole message pool.
Chapter 4.58 “sc_poolKill” on page 4-96.

Resets a message pool to its original state.
Chapter 4.59 “sc_poolReset” on page 4-98.

3.6 Safe Data Type Calls

sc_safe charGet

sc_safe charSet

sc_safe intGet

sc_safe_intSet

sc_safe shortGet

sc_safe shortSet

Returns safe data of specific char types.
Only: Kernel Technologies: V2 and V2INT
Chapter 4.100 “sc_safe charGet” on page 4-168.

Stores safe data of specific char types at a given address in memory.

Only: Kernel Technologies: V2 and V2INT
Chapter 4.101 “sc safe charSet” on page 4-169.

Returns safe data of specific int types.
Only: Kernel Technologies: V2 and V2INT
Chapter 4.102 “sc_safe <type>Get” on page 4-170.

Stores safe data of specific int types at a given address in memory.

Only: Kernel Technologies: V2 and V2INT
Chapter 4.103 “sc_safe <type>Set” on page 4-172.

Returns safe data of specific int types.
Only: Kernel Technologies: V2 and V2INT
Chapter 4.104 “sc_safe shortGet” on page 4-174.

Stores safe data of specific int types at a given address in memory.

Only: Kernel Technologies: V2 and V2INT
Chapter 4.105 “sc_safe shortSet” on page 4-175.
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3.7 Timing Calls

sc_sleep
sc_tmoAdd

sc_tmoRm

Suspends a process for a defined time.
Chapter 4.106 “sc_sleep” on page 4-176.

Requests a time-out message after a defined time.
Chapter 4.113 “sc_tmoAdd” on page 4-184.

Removes a time-out job.
Chapter 4.114 “sc_tmoRm” on page 4-186.

3.8 System Tick Calls

sc_tick

sc_tickActivationGet

sc_tickGet

sc_tickLength

sc_tickMs2Tick

sc_tickTick2Ms

Calls the kernel tick function. Advances the kernel tick counter by one.
Chapter 4.107 “sc_tick” on page 4-178.

Returns the tick time of last activation of the calling process.
Only: Kernel Technologies: V2 and V2INT
Chapter 4.108 “sc_tickActivationGet” on page 4-179.

Returns the actual kernel tick counter value.
Chapter 4.109 “sc_tickGet” on page 4-180.

Returns/sets the current system tick-length.
Chapter 4.110 “sc_tickLength” on page 4-181.

Converts a time from milliseconds into ticks.
Chapter 4.111 “sc_tickMs2Tick” on page 4-182.

Converts a time from ticks into milliseconds.
Chapter 4.112 “sc_tickTick2Ms” on page 4-183.

3-8
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3.9 Process Trigger Calls

sc_trigger

sc_triggerValueGet

sc_triggerValueSet

sc_triggerWait

Signals a process trigger.
Chapter 4.115 “sc_trigger” on page 4-188.

Returns the value of a process trigger.
Chapter 4.116 “sc_triggerValueGet” on page 4-190.

Sets the value of a process trigger.
Chapter 4.117 “sc_triggerValueSet” on page 4-191.

Waits on its process trigger.
Chapter 4.118 “sc_triggerWait” on page 4-192.

3.10 CONNECTOR Process Calls

sc_connectorRegister

sc_connectorRemote2Local

sc_connectorUnregister

Register Registers a connector process.
Chapter 4.2 “sc_connectorRegister” on page 4-1.

Translates a remote PID into a local one.
Chapter 4.3 “sc_connectorRemote2Local” on page 4-3.

Removes a registered connector process.
Chapter 4.4 “sc_connectorUnregister” on page 4-4.

3.11 Miscellaneous and Error Calls

sc_miscCrc

sc_miscCrcContd

sc_miscCrc32

sc_miscCrc32Contd

sc_miscErroGet

sc_miscErrnoSet

sc_miscError

sc_miscError2

sc_miscErrorHookRegister

Calculates a 16 bit CRC over a specified memory range.
Chapter 4.5 “sc_miscCrc” on page 4-5.

Calculates a 16 bit CRC over an additional memory range.

Chapter 4.6 “sc_miscCrcContd” on page 4-6.

Calculates a 32 bit CRC over a specified memory range.
Only: Kernel Technologies: V2 and V2INT
Chapter 4.7 “sc_miscCrc32” on page 4-7.

Calculates a 32 bit CRC over an additional memory range.

Only: Kernel Technologies: V2 and V2INT
Chapter 4.8 “sc_miscCrc32Contd” on page 4-8.

Returns the process local errno variable.
Chapter 4.9 “sc_miscErrnoGet” on page 4-9.

Set Sets the error code.
Chapter 4.10 “sc_miscErrnoSet” on page 4-10.

Calls the error hooks with an user error.
Chapter 4.11 “sc_miscError” on page 4-11.

Calls the error hooks with an user error.
Chapter 4.12 “sc_miscError2” on page 4-12.

Registers an Error Hook.
Chapter 4.13 “sc_miscErrorHookRegister” on page 4-13.
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3.12 Simulator Calls

sciopta_start Starts a SCIOPTA Kernel Simulator application.
Chapter 4.120 “sciopta_start” on page 4-195.

sciopta_end Starts a SCIOPTA Kernel Simulator application.
Chapter 4.119 “sciopta_end” on page 4-194.

SCIOPTA - Kernel
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4 System Calls Reference

4.1 Introduction

This chapter contains a detailed description of all SCIOPTA kernel system calls in alphabetical order.

4.2 sc_connectorRegister

421 Description

This system call is used to register a connector process. The caller becomes a connector process.

Connector processes are used to connect different target in distributed SCIOPTA systems. Messages sent to exter-
nal processes (residing on remote target or CPU) are sent by the kernel to the local connector processes.

Kernels: V1, V2 and V2INT

42.2 Syntax

sc_pid_t sc_connectorRegister(
int defaultConn

);

42.3 Parameter

defaultConn  Defines the type of registered CONNECTOR.

== The caller becomes a connector process. The name of the process corresponds to the name of the
target.

=0 The caller becomes the default connector for the system. The name of the process corresponds to
the name of the target.

424 Return Value

Process ID which is used to define the process ID for distributed processes.

4.2.5 Example
sc_pid_t connid;

connid = sc_connectorRegister(l);

4.2.6 Errors

Error Code | Error Type Extra Value

KERNEL_EILL PROCTYPE !SC_ERR_SYSTEM FATAL

SCIOPTA - Kernel
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Caller is not a prioritized process. e0 = Process type (see pcb.h).

KERNEL EALREADY DEFINED ;SC ERR SYSTEM FATAL
Default CONNECTOR is already defined: e0 = pid
Process is already a CONNECTOR: e0=0

KERNEL ENO MORE CONNECTOR
The maximum number of CONNECTORS is reached.

SCIOPTA - Kernel
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4.3 sc_connectorRemote2Local

4.3.1 Description

This system call is used to translate a remote PID to a local one.

Kernels: V1, V2 and V2INT

43.2 Syntax

void sc_connectorRemote2Local (void);

43.3 Parameter

None

43.4 Return Value

None

4.3.5 Example

sc_connectorRemote2Local;

4.3.6 Errors

Error Code | Error Type Extra Value

»
SCIOPTA
«

KERNEL ENO_CONNECTOR | SC_ ERR SYSTEM_FATAL
Caller is not a connector process. e0=0

SCIOPTA - Kernel
Kernel Manual Manual Version 5.0
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4.4 sc_connectorUnregister

441 Description

This system call is used to remove a registered connector process. The caller becomes a normal prioritized process.

Kernels: V1, V2 and V2INT

442 Syntax

void sc_connectorUnregister(void);

4.4.3 Parameter

None

444 Return Value

None

44.5 Example

sc_connectorun r'eg'i ster;

4.4.6 Errors

Error Code | Error Type Extra Value

KERNEL ENO_CONNECTOR | SC_ ERR_SYSTEM_FATAL
Caller is not a connector process. e0=0

SCIOPTA - Kernel
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4.5 sc_miscCrc

451 Description

This function calculates a 16 bit cyclic redundancy check value (CRC-16-CCITT) over a specified memory range.
The start value of the CRC is OxFFFF.
Kernels: V1, V2 and V2INT

45.2 Syntax

uintl6e_t sc_miscCrc(
const uint8_t *data,
unsigned int Tlen

)

45.3 Parameter

data Pointer to the memory range.

len Number of bytes.

45.4 Return Value

The 16 bit CRC value.

45.5 Example

typedef struct ips_socket_s {
sc_msgid_t id;
uintl6_t srcPort;
uintl6_t dstPort;
ips_addr_t srcip;
ips_addr_t dstip;
db1_t Tist;
}ips_socket_t;

uintlé_t crc;
ips_socket_t *ref;

crc = sc_miscCrc(ref->srcPort, 4);

45.6 Errors
None
SCIOPTA - Kernel
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4.6 sc_miscCrcContd

4.6.1 Description
This function calculates a 16 bit cyclic redundancy check value (CRC-16-CCITT) over an additional memory
range.

The variable start is the CRC start value.

4.6.2 Syntax

uintl6_t sc_miscCrcContd(
const uint8_t *data,
unsigned int Tlen,
uintlé_t start

)

4.6.3 Parameter

data Pointer to the memory range.
len Number of bytes.
start CRC start value.

4.6.4 Return Value

The 16 bit CRC value.

4.6.5 Example

crc2 = sc_miscCrcContd(refl->srcPort, 4, crc);

4.6.6 Errors

None

SCIOPTA - Kernel
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4.7 sc_miscCrc32

4.71 Description

This function calculates a 32 bit cyclic redundancy check value (CRC-32-IEEE 802.3, polynominal:
0x04C11DB?7) over a specified memory range.

The start value of the CRC is OXFFFFFFFF.
Kernels: V2 and V2INT

4.7.2 Syntax

uint32_t sc_miscCrc32(
const uint8_t *data,
unsigned int Tlen

)

4.7.3 Parameter

data Pointer to the memory range.

len Number of bytes.

4.7.4 Return Value

The inverted 32 bit CRC value.

4.7.5 Example

uint32_t bcrc;
uint32_t burst[4];

bcrc = sc_miscCrc32(burst, 16);

4.7.6 Errors

None

SCIOPTA - Kernel
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4.8 sc_miscCrc32Contd

481 Description

This function calculates a 32 bit cyclic redundancy check value (CRC-32-IEEE 802.3, polynomial: 0x04C11DB7)
over an additional memory range.

The variable init is the CRC32 start value.
Kernels: V2 and V2INT

4.8.2 Syntax

uint32_t sc_miscCrc32Contd(
const uint8_t *data,
unsigned int Tlen,
uint32_t init

)

4.8.3 Parameter

data Pointer to the memory range.
len Number of bytes.
init CRC32 start value.

4.8.4 Return Value

The inverted 32 bit CRC value.

4.8.5 Example

uint32_t b2crc;
uint32_t burst2[4];

b2crc = sc_miscCrc32contd(burst2, 16, b2crc);

4.8.6 Errors

None

SCIOPTA - Kernel
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4.9 sc_miscErrnoGet

49.1 Description

This system call is used to get the process error number (errno) variable.
Each SCIOPTA process has an errno variable. This variable is used mainly by library functions.

The errno variable will be copied into the observe messages if the process dies.

Kernels: V1, V2 and V2INT

49.2 Syntax

sc_errcode_t sc_miscErrnoGet(void);

49.3 Parameter

None

49.4 Return Value

Process error code.

49.5 Example

if ( sc_miscErrnoGet() != 104 ){

kprintf (0,"Can not connect: %d\n",sc_miscErrnoGet ());

»
SCIOPTA
«

}

4.9.6 Errors
None

SCIOPTA - Kernel
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410 sc_miscErrnoSet

4.10.1 Description

This system call is used to set the process error number (errno) variable.
Each SCIOPTA process has an errno variable.
The errno variable will be copied into the observe messages if the process dies.

Kernels: V1, V2 and V2INT

4.10.2 Syntax

void sc_miscErrnoSet(
sc_errcode_t err

)H

4.10.3 Parameter

err User defined error code.

4.10.4 Return Value

None.

4.10.5 Example

sc_miscErrnoSet (ENODEV) ;

4.10.6 Errors

None

SCIOPTA - Kernel
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411 sc_miscError

4.11.1 Description

This system call is used to call the error hooks with an user error.

The SCIOPTA error hooks is usually called when the kernel detects a system error. But the user can also call the
error hook and including own error codes and additional information.

This system call will not return if there is no error hook. If an error hook is available the code of the error hook can
decide to return or not.

Kernels: V1, V2 and V2INT

411.2 Syntax

void sc_miscError(
sc_errcode_t err,
sc_extra_t misc

);

4.11.3 Parameter

err User defined error code.

<error> User error code.

SC_ERR _SYSTEM FATAL Declares error to be system fatal. Must be ored with <error>
SC_ERR_MODULE _FATAL Declares error to be module fatal. Must be ored with <error>
SC_ERR PROCESS FATAL Declares error to be process fatal. Must be ored with <error>
misc Additional data to pass to the error hook.

4.11.4 Return Value

None.

4.11.5 Example

sc_miscError( MY_ERR_BASE + MY_ER001, (sc_extra_t) "/SCP_myproc" );

4.11.6 Errors

None

SCIOPTA - Kernel
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412 sc_miscError2

4.12.1 Description

This system call is used to call the error hooks with an user error.

Kernels: V2 and V2INT

412.2 Syntax

void sc_miscError2(
sc_errcode_t err,
sc_extra_t extra0,
sc_extra_t extral,
sc_extra_t extraz,
sc_extra_t extra3

);

4.12.3 Parameter

err User defined error code.

<error> User error code.

SC _ERR _SYSTEM_ FATAL Declares error to be system fatal. Must be ored with <error>
SC_ERR_MODULE FATAL Declares error to be module fatal. Must be ored with <error>
SC_ERR _PROCESS FATAL Declares error to be process fatal. Must be ored with <error>
extra0...3 Additional data to pass to the error hook.

4.12.4 Return Value

None.

4.12.5 Example

sc_miscError2( MY_ERR_BASE + MY_ER001, 0, 1, 2, 3;

4.12.6 Errors

None

SCIOPTA - Kernel
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413 sc_miscErrorHookRegister

4.13.1 Description

This system call will register an error hook

Each time a system error occurs the error hook will be called if there is one installed.
Kernels: V1, V2 and V2INT

Remark for Kernels V1:

If the error hook is registered from within the system module it is registered as a global error hook. In this case the
error hook registering will be done in the start hook. If the error hook is registered from within a module which is
not the system module it will be registered as a module error hook.

413.2 Syntax

sc_errHook_t *sc_miscErrorHookRegister(
sc_errHook_t *newhook

);

4.13.3 Parameter

newhook Function pointer to the hook.
<fptr> Function pointer.
NULL Will remove and unregister the hook.

4.13.4 Return Value

Function pointer to the previous error hook if error hook was registered.

0 if no error hook was registered.

413.5 Example
sc_errHook_t error_hook;

sc_miscErrorHookRegister( error_hook );

4.13.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL PID|SC ERR SYSTEM FATAL
Process ID of caller is not valid (SC_ILLEGAL PID) e0 =pid

SCIOPTA - Kernel
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414 sc_miscFlowSignatureGet

4.14.1 Description

This system call is used to get a global program flow signature at index id.

Kernels: V2 and V2INT

4.14.2 Syntax

uint32_t sc_miscFlowSignatureGet(
unsigned int id,

) )

4.14.3 Parameter

id Global flow signature ID.

Identity of the global flow signature which is the index into the sc_globalFlowSignatures array.

4.14.4 Return Value

Signature value.

4.14.5 Example

4.14.6 Errors

Error Code | Error TypeExtra Value

KERNEL EILL VALUE |SC_ERR PROCESS FATAL
Flow signature ID not valid (id >= SC_MAX GFS_IDS). e0 = Flow signature ID (id)

SCIOPTA - Kernel
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415 sc_miscFlowSignaturelnit

4.15.1 Description

This system call is used to initialize a global program flow signature at index id.

Kernels: V2 and V2INT

4.15.2 Syntax

void sc_miscFlowSignatureInit(
unsigned int id,

uint32_t sighature

);
4.15.3 Parameter

id Global flow signature ID.

Index of the global flow signature which is the index into the sc_globalFlowSignatures array.

signature Signature value.

Initial value to be stored in the sc_globalFlowSignatures array.

4.15.4 Return Value

None.

4.15.5 Example

4.15.6 Errors

Error Code | Error TypeExtra Value

KERNEL EILL VALUE |SC ERR PROCESS FATAL
Flow signature ID not valid (id >= SC_MAX GFS_IDS). e0 = Flow signature ID (id)

SCIOPTA - Kernel
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416 sc_miscFlowSignatureUpdate

4.16.1 Description

This system call is used to update a global program flow signature.

Kernels: V2 and V2INT

4.16.2 Syntax

uint32_t sc_miscFlowSignatureuUpdate(
unsigned int id,

uint32_t token

)
4.16.3 Parameter

id Global flow signature ID.

Index of the global flow signature which is the index into the sc_globalFlowSignatures array.

token Token value.

Token value to calculate new signature.

4.16.4 Return Value

Signature value.

4.16.5 Example

4.16.6 Errors

Error Code | Error TypeExtra Value

KERNEL EILL VALUE |SC ERR PROCESS FATAL
Flow signature ID not valid (id >= SC_MAX GFS IDS). e0 = Flow signature ID (id)

SCIOPTA - Kernel
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417 sc_moduleCBChk

4171 Description

System call to do diagnostic test for all elements of the module control block of specific module.

Kernels: V2INT

4.17.2 Syntax

int sc_moduleCBChk(
sc_moduleid_t mid,
uint32_t *addr,
unsigned int *size

)

417.3 Parameter

mid Module ID or SC_CURRENT MID when module is current.

addr Pointer to the address of corrupted data.

Will be stored if mcb is corrupted.

size Pointer to the size of corrupted data.

Will be stored if mcb is corrupted.

417.4 Return Value

== (0 if the mid is wrong.
== 1 if the module control block is correct and therefore not corrupted.
== -1 if the module control block is corrupted.

4.17.5 Example

417.6 Errors

Error Code | Error TypeExtra Value

KERNEL EILL MODULE | SC ERR PROCESS FATAL
Parameter mid not valid (>= SC_ MAX MODULE). e0 = mid

SCIOPTA - Kernel
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418 sc_moduleCreate

4.18.1 Description

This system call is used to request the kernel daemon to create a module. The standard kernel daemon (sc_kerneld)
needs to be defined and started at system configuration.

When creating a module the maximum number of pools and processes must be defined. There is a maximum num-
ber of 128 modules per SCIOPTA system possible.

Each module has a priority which can range between 0 (highest) to 31 (lowest) priority. For process scheduling
SCIOPTA uses a combination of the module priority and process priority called effective priority. The kernel de-
termines this effective priority as follows:

p(eff) = min(p(module) + p(process), 31)

This technique assures that process with highest process priority (0) cannot disturb processes in modules with low-
er module priority (module protection).

Each module contains an init process with process priority=0 which will be created automatically.

If the module priority of the created module is higher than the effective priority of the caller the init process of the
created module will be swapped in.

Kernels: V1

4.18.2 Syntax

sc_moduleid_t sc_moduleCreate(

const char *name,
void (*init) (void),
sc_bufsize_t stacksize,
sc_prio_t moduleprio,
char *start,

sc_modulesize_t size,

sc_modulesize_t initsize,
unsigned 1int max_pools,
unsigned 1int max_procs

SCIOPTA - Kernel
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4.18.3 Parameter

name

Pointer to the module name.

init

The name is represented by a ASCII character string terminated be 0. The string can have up to
31 characters. Allowed characters are A-Z, a-z, 0-9 and underscore.

Function pointer to the init process function.

stacksize

This is the address where the init process of the module will start execution.

Stacksize of the INIT process in bytes.

moduleprio

Module priority.

size

The priority of the module which range from 0 to 31.

Size of the module in bytes.

initsize

The minimum module size can be calculated according to the following formula (bytes):
size_mod = p * 256 + stack + pools + mcb + initsize

p = Number of static processes.

stack = Sum of stack sizes of all static processes.

pools = Sum of sizes of all message pools.

mcb = Size of module control block (see below)

initsize = Code (see parameter initsize) below

where: mcb can be calculated as follows:

mcb = 96 + friends + hooks * 4

friends = 0 if friends are notused, 16 if friends are used.
hooks = Number of hooks configured.

Size of the initialized data.

max_pools

Maximum number of pools in the module.

max_procs

The kernel will not allow to create more pools inside the module than stated here. Maximum val-
ue is 128.

Maximum number of processes in the module.

The kernel will not allow to create more processes inside the module than stated here. Maximum
value is 16384.

4.18.4 Return Value

Module ID.

SCIOPTA - Kernel
Kernel Manual Manual Version 5.0 4-19



¢

4 System Calls Reference
SC RPTA

418.5 Example
extern sc_module_addr_t m2mod;

my_mid = sc_moduleCreate(

* name */ "m2mod",

* init function */ m2mod_init,
* init stacksize */ 512,

* module prio */ 2,
module start */ (char *)m2mod.start,

* module size */ (uint32_t)m2mod.size,

* qinit size */ (uint32_t)m2mod.initsize,
* max. pools */ 4,

max. process */ 32);

>

SIS

4.18.6 Errors

Error Code | Error Type Extra Value

KERNEL ENO KERNELD ; SC ERR PROCESS FATAL
There is no kernel daemon defined in the system.

KERNEL EMODULE TOO SMALL | SC ERR _SYSTEM FATAL
Process control blocks and pool control blocks
do not fit in module size. Module size

KERNEL EILL NAME | SC ERR SYSTEM FATAL
Requested name does not comply with SCIOPTA naming rules
or does already exist.

KERNEL ENO_MORE MODULE | SC_ ERR_SYSTEM FATAL
Maximum number of modules reached. Number of modules

KERNEL EILL VALUE |SC ERR SYSTEM FATAL
Module addresses or sizes not valid.
Start address, size or initsize unaligned.
initsize > size.

SCIOPTA - Kernel
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419 sc_moduleCreate2

4.19.1 Description

This system call is used to request the kernel daemon to create a module. The standard kernel daemon (sc_kerneld)
needs to be defined and started at system configuration.

When creating a module the maximum number of pools and processes must be defined. There is a maximum num-
ber of 128 modules per SCIOPTA system possible.

Each module has also a priority which can range between 0 (highest) to 31 (lowest) priority. This module priority
defines a maximum priority level for all processes contained inside that module. The kernel will generate an error,
if a process is created which has a higher priority than the module priority.

Each module contains an init process with process priority = 0 which will be created automatically.

Kernels: V2 and V2INT

4.19.2 Syntax

sc_moduleid_t sc_moduleCreate2(
sc_mdb_t *mdb
)

4.19.3 Parameter

mdb Pointer to the module descriptor block (mdb) which defines the module to create.

See chapter 4.19.5 “Module Descriptor Block mdb” on page 4-22.

4.19.4 Return Value

Module ID.

SCIOPTA - Kernel
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4.19.5 Module Descriptor Block mdb

The module descriptor block is a structure which is defining a module to be created.
It is included in the header file modules.h.

struct sc_mdb_s {

char name [SC_MODULE_NAME_SIZE+1];
sc_module_addr_t *maddr;
sc_prio_t maxPrio;
unsigned 1int maxPools;
unsigned 1int maxProcs;

void (*init) (void);
sc_bufsize_t stacksize;
uint8_t safetyFlag;
uint8_t spare_b;
uintl6_t spare_h;
uint32_t *pt;

};
typedef struct sc_mdb_s sc_mdb_t;

4.19.6 Structure Members

name Name of the module to create.

The name is represented by a ASCII character string terminated be 0. The string can have up to
31 characters. Allowed characters are A-Z, a-z, 0-9 and underscore.

maddr Pointer to a structure containing the module addresses and size.

See chapter 4.19.7 “Module Address and Size” on page 4-23.

maxPrio Maximum module priority.

The priority of the module which range from 0 to 31. 0 is the highest priority.

maxPools Maximum number of pools in the module.

The kernel will not allow to create more pools inside the module than stated here. Maximum val-
ue is 128.

maxProcs Maximum number of processes in the module.

The kernel will not allow to create more processes inside the module than stated here. Maximum
value is 16384.

init Function pointer to the init process function.

This is the address where the init process of the module will start execution.

stacksize Stack size of the module init process.
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safetyFlag Module safety flag.
SC_KRN FLAG FALSE None-safety module.
SC_KRN FLAG TRUE Safety module.
spare b Spare, write 0.

spare_h Spare, write 0.

pt Pointer to the page table for MMU/MPU.
<pageptr> Pointer to the MMU/MPU page table
NULL If no MMU/MPU in the system.

4.19.7 Module Address and Size

This is a structure which is defining the module addresses and the module size to be created. It is usually generated
by the linker script.

It is defined in the header file modules.h.

typedef struct sc_module_addr_s {

char

*start;

uint32_t size;
uint32_t initsize;
} sc_module_addr_t;

4.19.8 Structure Members

start

Start address of the module in RAM.

size

Size of the module in bytes (RAM).

initsize

The minimum module size can be calculated as follows:

size = (sizeof(sc_pcb_t)+sizeof(sc_pcb_t *))*n(proc) + sum(stacks)
size+= (sizeof(sc_pool cb t *)*n(pool) + sum(pool)

size+= initsize + sizeof(sc_module cb t)

sc_pcb_t: Process Control Block

sc_pool cb_t: Pool Control Block (size depends on configuration!)
sc_module cb _t: Module Control Block (size depends on configuration!)
initsize : Module local data like initialized variables or code. Could be zero.

Size of the initialized data.
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4.19.9 Example
extern sc_module_addr_t M2_mod;

static const sc_mdb_t mdb = {

/* module-name */ "M2",

/* module addresses */ &v2_mod, /* => linker-script */
/* max. priority */ 0,

/* max. pools */ 2,

/* max. procs */ 3,

/* init-function */ M2_init,/* init-stacksize */512,
/% safety-flag */ SC_KRN_FLAG_TRUE,

/* spare values */0,0,0

};

(void) sc_moduleCreate2(&mdb,0);

4.19.10 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR|SC ERR PROCESS FATAL
Parameter mdb not valid. 0 or SC_NIL.

KERNEL ENO KERNELD | SC ERR PROCESS FATAL
There is no kernel daemon defined in the system.

KERNEL EMODULE TOO SMALL ! SC_ERR_SYSTEM FATAL
Process control blocks and pool control blocks
do not fit in module size. €0 = Module size

KERNEL EILL NAME | SC ERR SYSTEM FATAL
Requested name does not comply with SCIOPTA naming rules
or does already exist.

KERNEL ENO MORE MODULE | SC_ ERR _SYSTEM FATAL
Maximum number of modules reached. €0 = Number of modules
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Error Code | Error Type Extra Value

KERNEL EILL PARAMETER | SC ERR SYSTEM FATAL
Parameter of module descriptor block not valid.

- maddr 0, SC_NIL or unaligned.

- maxPrio > 31

- maxPools > 128

- maxProcs > (MAX PID+1)
-init=0

- init not 4-byte alligned

- stacksize < SC_MIN STACKSIZE
- safetyFlag neither true nor false

- pt not valid

- spares not 0

KERNEL EILL VALUE |SC ERR _SYSTEM FATAL
Module addresses or sizes not valid.
Start address, size or initsize unaligned.
initsize > size.

KERNEL_EMODULE_OVERLAP ! SC_ERR_SYSTEM FATAL
Modules do overlap. e0 = Requested start address
el = Module start address
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420 sc_moduleFriendAdd

4.20.1 Description

This system call is used to add a module to the friendlist. The caller defines the module mid as friend. The module
is entered in the friend set of the caller.

Messages sent to a process in module which is "friend" will not be copied.

Kernels: V1

4.20.2 Syntax

void sc_moduleFriendAdd(
sc_moduleid_t mid

)H

4.20.3 Parameter

mid Module ID.

Module ID of the new friend to add.

4.20.4 Return Value

None.

4.20.5 Errors

Error Code | Error Type Extra Value

KERNEL EILL MODULE | SC ERR _SYSTEM FATAL
Module ID not valid (mid >= SC_ MAX MODULE). Module ID
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421 sc_moduleFriendAll

4.21.1 Description

This system call is used to define all existing modules in a system as friend.

Kernels: V1

4.21.2 Syntax

void sc_moduleFriendAll(void);

4.21.3 Parameter

None.

4.21.4 Return Value

None.

4.21.5 Errors

None.
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4.22 sc_moduleFriendGet

4.22.1 Description

This system call is used to check if a module is a friend. The caller will be informed if the module in parameter
mid is a friend.

Kernels: V1

4.22.2 Syntax

int sc_moduleFriendGet(sc_moduleid_t mid);

4.22.3 Parameter

mid Module ID.

The ID of the module which will be checked if it is a friend or not.

4.22.4 Return Value

0 if the module is not a friend (not included in the friend set)

1=0 if the mModule is a friend (included in the friend set)

4.22.5 Errors

Error Code | Error Type Extra Value

KERNEL EILL MODULE | SC ERR SYSTEM FATAL
Module ID not valid (mid >= SC_MAX MODULE). Module ID
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4.23 sc_moduleFriendNone

4.23.1 Description

This system call is used to remove all modules from the friendlist.

Kernels: V1

4.23.2 Syntax

void sc_moduleFriendNone(void);

4.23.3 Parameter

None.

4.23.4 Return Value

None.

4.23.5 Errors

None.
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424 sc_moduleFriendRm

4.24.1 Description

This system call is used to remove a module from the friendlist. The caller removes the module in parameter mid
as friend.

Kernels: V1

4.24.2 Syntax

void sc_moduleFriendRm(
sc_moduleid_t mid

)

4.24.3 Parameter

mid Module ID.

Module ID of the old friend to remove.

4.24.4 Return Value

None.

4.24.5 Errors

Error Code | Error Type Extra Value

KERNEL EILL MODULE | SC ERR _SYSTEM FATAL
Module ID not valid (mid >= SC_MAX MODULE). Module ID

SCIOPTA - Kernel
4-30 Manual Version 5.0 Kernel Manual



4 System Calls Reference
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4.25.1 Description

This system call is used to get the ID of a module

In contrast to the call sc_procldGet, you can just give the name as parameter and not a path.

Kernels: V1, V2 and V2INT

4.25.2 Syntax

sc_moduleid_t sc_moduleIdGet(
const char *name

);

4.25.3 Parameter

»
SCIOPTA
«

name Module name.
<name> Pointer to the 0 terminated name string.
NULL Current module.

4.25.4 Return Value

Module ID if the module name was found.
Current module ID (module ID of the caller) if parameter name is NULL.
SC_ILLEGAL_MID if the module name was not found.

4.25.5 Example
sc_moduleid_t mid;

mid = sc_moduleIdGet("user_01");
sc_moduleStop(mid);

4.25.5.1 Errors

Error Code | Error Type Extra Value

KERNEL EILL. MODULE NAME | SC ERR PROCESS WARNING
String pointed to by name too long. e0 =name
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4.26 sc_modulelnfo

4.26.1 Description

This system call is used to get a snap-shot of a module control block (mcb).

SCIOPTA maintains a module control block (mcb) per module and a process control block (pcb) per process which
contains information about the module and process. A system level debugger or run-time debug code can use this
system call to get a copy of the control blocks.

The caller supplies a module control block structure in a local variable. The kernel will fill this structure with the
module control block data.

You cannot directly access the module control blocks.
The structure of the module control block is defined in the module.h include file.

Kernels: V1, V2 and V2INT

4.26.2 Syntax

int sc_moduleInfo(
sc_moduleid_t mid,
sc_moduleInfo_t *info

);

4.26.3 Parameter

mid Module ID.

<mid> mid.
SC CURRENT MID Current module ID (module ID of the caller).

info Pointer to a local structure of a module control block.

See chapter 4.26.5 “Module Info Structure” on page 4-33.

4.26.4 Return Value

1 if the module was found. In this case the info structure is filled with valid data.

0 if the module was not found.
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4.26.5 Module Info Structure

The module info is a structure containing a snap-shot of the module control block.
It is included in the header file modules.h.
For Kernels V1:

typedef struct sc_moduleInfo_s{
sc_moduleid_t mid;

char name [SC_MODULE_NAME_SIZE+1];
char *text;

sc_modulesize_t textsize;

char *data;

sc_modulesize_t datasize;

unsigned int max_process;

unsigned int nprocess;

unsigned int max_pools;

unsigned int npools;

}sc_moduleInfo_t;

For Kernels V2 and V2INT:

typedef struct sc_moduleInfo_s{
sc_moduleid_t mid;

sc_pid_t ppid;

char name [SC_MODULE_NAME_SIZE+1];
char *text;

sc_modulesize_t textsize;

char *data;

sc_modulesize_t datasize;
sc_modulesize_t freesize;

unsigned int max_process;
unsigned int nprocess;
unsigned int max_pools;
unsigned int npools;

}sc_moduleInfo_t;

4.26.6 Structure Members

mid Module ID.

ppid ID of the parent process. Process from where the module was created.

name Name of the module.

text Current address into module text segment.

textsize Size of module text segment (initialized data asi t does also contain static variables).
SCIOPTA - Kernel
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data Start address of the module's data area.
datasize Total size of the module's data area.
freesize Free size of module.

max_process  Maximum defined number of processes in the module.

nprocess Actual number of processes.
max_pools Maximum defined number of pools in the module.
npools Actual number of pools.

4.26.7 Example

sc_moduleid_t mid;

sc_moduleInfo_t usr_info;

int check;

mid = sc_moduleIdGet("user_01");

check = sc_moduleinfo(mid, &usr_info);

4.26.8 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR|SC _ERR PROCESS FATAL
Parameter info not valid (info == 0).

KERNEL EILL MODULE | SC ERR PROCESS FATAL
Module ID not valid (mid >= SC_MAX MODULE). e0 = mid
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4.27 sc_moduleKill

4.27.1 Description

This system call is used to dynamically kill a whole module.
The standard kernel daemon (sc_kerneld) needs to be defined and started at system configuration.

All processes and pools in the module will be killed and removed. The system call will return when the whole kill
process is done. The system module cannot be killed.

Kernels: V1, V2 and V2INT

4.27.2 Syntax

void sc_moduleKill(
sc_moduleid_t mid,
flags_t flags
)

4.27.3 Parameter

mid Module ID.

<mid> Module ID of the module to be killed and removed.
SC_CURRENT MID Current module ID (module ID of the caller).

flags Module kill flags.

0 A cleaning up will be executed.

SC MODULEKILL KILL  No cleaning up will be done.

4.27.4 Return Value

None.

4.27.5 Example

sc_moduleid_t mid;
sc_moduleInfo_t usr_info;
int check;

mid = sc_moduleIdGet("user_01");
sc_modulekill(mid, 0);
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4.27.6 Errors

Error Code | Error Type Extra Value

KERNEL ENO KERNELD | SC_ ERR PROCESS FATAL
There is no kernel daemon defined in the system.

KERNEL EILL. MODULE | SC_ERR_SYSTEM_FATAL
Module to be killed is the system module. ¢0 = mid.
MID is not valid (mid >= SC_MAX_ MODULE).
MID is not valid ( mcb ==SC_NIL).

KERNEL EPROC NOT PRIO|SC ERR SYSTEM FATAL
Caller is not a prioritized process. €0 = pcb.
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4.28.1 Description

This system call is used to get the name of a module.
The name will be returned as a 0 terminated string.

Kernels: V1, V2 and V2INT

4.28.2 Syntax

const char *sc_moduleNameGet(
sc_moduleid_t mid

);

4.28.3 Parameter

»
SCIOPTA
«

mid Module ID.
<mid> Module ID.
SC_CURRENT MID Current module ID (module ID of the caller).

4.28.4 Return Value

Name string of the module if the module was found.

0 if the module was not found.

4.28.5 Example
sc_moduleid_t mid;

mid = sc_moduleIdGet("user_01");
printf("Module :%s\n", sc_moduleNameGet (mid));

4.28.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL MODULE | SC ERR_PROCESS FATAL
Module ID not valid (mid >=SC_MAX MODULE). e0 =mid
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4.29 sc_modulePrioGet

4.29.1 Description

This system call is used to get the priority of a module.

Kernels: V1, V2 and V2INT

4.29.2 Syntax

sc_prio_t sc_modulePrioGet(
sc_moduleid_t mid

)

4.29.3 Parameter

mid Module ID.
<mid> Module ID.
SC_CURRENT MID Current module ID (module ID of the caller).

4.29.4 Return Value

Module priority if the module was found and was valid.

SC _ILLEGAL_PRIO if the module was not valid (mcb == SC_NIL).

4.29.5 Example

sc_moduleid_t mid;

mid = sc_moduleIdGet("user_01");
printf("mModule Priority :%u\n", sc_modulePrioGet (mid));

4.29.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL MODULE | SC ERR PROCESS FATAL
Module ID not valid (mid >= SC_MAX MODULE). e0 = mid
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4.30 sc_moduleStop

4.30.1 Description

This system call is used to stop a module.
It will stop all processes in a module.

The process stop will be done in the order of their process ID. First all interrupt and timer processes will be stopped
and then all prioritized processes are stopped.

The stop behaves identically as the sc_procStop system call for the respective process types.
Kernels: V2 and V2INT

4.30.2 Syntax

void sc_moduleStop(
sc_moduleid_t mid

);

4.30.3 Parameter

mid ID of module to be stopped.
<mid> Module ID.
SC_CURRENT MID Current module ID (module ID of the caller).

4.30.4 Return Value

None.

4.30.5 Example
sc_moduleid_t mid;

mid = sc_moduleIdGet("user_01");
sc_moduleStop (mid);

4.30.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL MODULE | SC ERR SYSTEM FATAL
Module ID not valid (mid >= SC_ MAX MODULE). e0 =mid

KERNEL EILL VALUE |SC ERR SYSTEM FATAL
Stopcounter overrun. e0 =pcb
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431 sc_msgAcquire

4.31.1 Description

This system call is used to change the owner of a message. The caller becomes the owner of the message.

The kernel will copy the message into a new message buffer allocated from the default pool if the message resides
not in a pool of the callers module and the callers module is not friend to the module where the message resides.
In this case the message pointer (msgptr) will be modified.

Please use sc_msgAcquire with care. Transferring message buffers without proper ownership control by using
sc_msgAcquire instead of transmitting and receiving messages with sc_msgTx and sc_msgRx will cause problems
if you are killing processes.

Kernels: V1, V2 and V2INT

4.31.2 Syntax

void sc_msgAcquire(
sc_msgptr_t msgptr
);

4.31.3 Parameter

msgptr Pointer to the message buffer pointer.

4.31.4 Return Value

None.

4.31.5 Example
/* Change owner of a message */

sc_msg_t msg;
sc_msg_t msg2;

msg = sc_msgRX(SC_ENDLESS_TMO, SC_MSGRX_ALL , SC_MSGRX_MSGID);

msg2 = msg->transport.msg; /* receive msg indirect */
sc_msgAcquire(&msg2); /* become owner of the message */
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4.31.6 Errors

Error Code | Error Type Extra Value

KERNEL EMSG HD CORRUPT | SC_ERR MODULE FATAL
Message header is corrupt. Kernel is the message owner. ¢0 = Pointer to message.

KERNEL ENIL PTR|SC ERR MODULE FATAL
Either pointer to message or pointer to message pointer are zero.

KERNEL EMSG _ENDMARK CORRUPT|SC ERR MODULE FATAL
Message endmark is corrupt. e0 = Pointer to message.

KERNEL EMSG PREV_ENDMARK CORRUPT |SC_ERR MODULE FATAL
Endmark of previous message is corrupt. ¢0 = Pointer to previous message.
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4.32 sc_msgAddrGet

4.32.1 Description

This system call is used to get the process ID of the addressee of a message.

This system call is used in communication software of distributed multi-CPU systems (using connector processes).
It allows to retrieve the original addressee when you are forwarding a message by using the sc_msgTxAlias system
call.

Kernels: V1, V2 and V2INT

4.32.2 Syntax

sc_pid_t sc_msgAddrGet(
sc_msgptr_t msgptr
)

4.32.3 Parameter

msgptr Pointer to message pointer.

4.32.4 Return Value

Process ID of the addressee of the message.

4.32.5 Example
/* Get original addressee of a message */

sc_msg_t msg;
sc_pid_t addr;

msg = sc_msgRx( SC_ENDLESS_TMO, SC_MSGRX_ALL , SC_MSGRX_MSGID);
addr = sc_msgAddrGet(&msg) ;
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KERNEL ENIL PTR|SC ERR MODULE FATAL
Either pointer to message or pointer to message pointer are zero.

KERNEL ENOT OWNER | SC_ ERR_ MODULE FATAL
Process does not own the message. e0 = Owner
el = Pointer to message

KERNEL EMSG_ENDMARK_CORRUPT ! SC_ERR_MODULE FATAL

Message endmark is corrupt. e0 = Pointer to message.

KERNEL EMSG PREV_ENDMARK_CORRUPT | SC_ ERR_MODULE FATAL

Endmark of previous message is corrupt. e0 = Pointer to previous message.
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433 sc_msgAlloc

4.33.1 Description

This system call will allocate a memory buffer of selectable size from a message pool.
SCIOPTA supports ownership of messages. The new allocated buffer is owned by the caller process.

SCIOPTA is not returning a buffer with the exact amount of bytes requested but will select the best fit from a list
of fixed buffer sizes. This list can contain 4, 8 or 16 different sizes which will be defined when a message pool is
created. The content of the allocated message buffer is not initialized and can have any random value.

As SCIOPTA supports multiple pools the caller has to state the pool ID (plid) from where to allocate the message.
The pool can only be in the same module as the caller process.

The caller can define how the system will respond to memory shortage in message pools (tmo).

Kernels: V1, V2 and V2INT

4.33.2 Syntax

sc_msg_t sc_msgAlloc(
sc_bufsize_t size,
sc_msgid_t id,
sc_poolid_t plid,
sc_ticks_t tmo

);

4.33.3 Parameter

size The requested size of the message buffer.

id Message ID.

The message ID which will be placed at the beginning of the data buffer of the message.

plid Pool ID from where the message will be allocated.
<pool id> Pool ID from where the message will be allocated.
SC _DEFAULT POOL Message will be allocated from the default pool. The default pool can be set by the

system call sc_poolDefault.
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tmo Allocation timing parameter.

SC_ENDLESS TMO Timeout is not used. Blocks and waits endless until a buffer is available from the
message pool.
Note: This parameter is not recommended. Use with caution.

SC NO_TMO A NIL pointer will be returned if there is memory shortage in the message pool.

SC FATAL IF TMO A (fatal) kernel error will be generated if a message buffer of the requested size is
not available. The function will not return.

0 <tmo=<SC TMO_MAX Timeout value in system ticks. Alloc with timeout. Blocks and waits the specified
number of ticks to get a message buffer.

4.33.4 Return Value

Pointer to the allocated buffer or

NIL pointer if: tmo = SC_NO_TMO
tmo => 0 The timeout expired before a buffer could be allocated..

4.33.5 Example
/* Allocate TEST_MSG from default pool */

sc_msg_t msg;

msg = sc_msgAlloc( sizeof(test_msg_t), /* size */

TEST_MSG, /* message id */
SC_DEFAULT_POOL , /* pool index */
SC_FATAL_IF_TMO /* timeout */

);
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4.33.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL POOL_ID|SC ERR PROCESS FATAL
Pool index is not available. €0 = Pool index

KERNEL EILL BUFSIZE | SC_ ERR PROCESS FATAL
Illegal message size was requested. €0 = Requested size
el =Pool CB (or -1)

KERNEL EOUT OF MEMORY |SC ERR MODULE FATAL
Request for number of bytes could not be fulfilled. e0 = size
el =Pool CB

KERNEL EILL SLICE|SC _ERR_PROCESS FATAL
tmo value not valid. €0 = tmo value

KERNEL EILL DEFPOOL ID;SC ERR PROCESS WARNING
[llegal default pool index. This is a warning and will continue
with pool 0 upon return from error hook. ¢0 = Pool index

KERNEL ELOCKED | SC ERR_ MODULE FATAL
Process would swap but interrupts and/or ¢0 = Lock counter value or
scheduler are/is locked. -1 if interrupt are locked.

KERNEL EPROC NOT PRIO;SC ERR MODULE FATAL
Illegal process type. e0 = Process type

KERNEL EILL VALUE |SC ERR SYSTEM FATAL
tmo-flag with wrong value. Likely system is corrupt. e0 = tmo-flag
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4.34 sc_msgAllocClIr

4.34.1 Description

This system call works exactly the same as sc msgAlloc but it will initialize the data area of the message to 0.

Kernels: V1, V2 and V2INT

4.34.2 Syntax

sc_msg_t sc_msgAllocCTr(
sc_bufsize_t size,
sc_msgid_t id,
sc_poolid_t pTidx,
sc_ticks_t  tmo

);

4.34.3 Parameter

Parameter values are the same as in chapter 4.33 “sc_msgAlloc” on page 4-44.

4.34.4 Return Value

Return values are the same as in chapter 4.33 “sc_msgAlloc” on page 4-44.

4.34.5 Example
/* Allocate TEST_MSG from default pool and clear its content*/
sc_msg_t msg;

msg = sc_msgAllocClr( sizeof(test_msg_t), /* size */

TEST_MSG, /* message id */
SC_DEFAULT_POOL, /* pool index */
SC_FATAL_IF_TMO /* timeout */

);

4.34.6 Error

Same as in chapter 4.33.6 “Errors” on page 4-46.
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435 sc_msgAllocTx

4.35.1 Description

This function allocate a message of 12 bytes (32bit systems) from the default pool of the addressee and stores id,
datal and data2 in this message. Then the message is transmitted to the addressee.

This call combines sc_msgAlloc() with sc_msgTx() and no copying is involved if the message is sent across mod-
ule boundaries.

Kernels: V1, V2 and V2INT

4.35.2 Syntax

void sc_msgAllocTx(
sc_msgid_t id,

int datal,
int dataz2,
sc_pid_t addressee);

4.35.3 Parameter

id Message ID.

The message ID which will be placed at the beginning of the data buffer of the message.

datal Data 1 to send.

data2 Data 2 to send.

addressee The process ID of the addressee.

<pid> Valid SCIOPTA Process ID. Addressee must be a prioritized process.
SC_CURRENT PID The caller himself.

4.35.4 Return Value

None.

4.35.5 Example

sc_msgAllocTx( ACK_MSG, 10, 20, dest_pid );
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4.35.6 Error

Error Code | Error Type

Extra Value

KERNEL EILL PID;SC ERR MODULE FATAL
Addressee pid not valid (is init0).
bigger than MODULE MAXPROCESS).
Illegal CONNECTOR pid.
Illegal addressees module-index.

KERNEL EPROC NOT PRIO|SC ERR MODULE FATAL
Caller is not a prioritized process.

KERNEL EILL DEFPOOL ID;SC ERR PROCESS WARNING
Illegal default pool index. This is a warning and will continue
with pool 0 upon return from error hook.

Thrown in the addressee's module.

KERNEL EILL POOL ID;SC ERR MODULE FATAL
Pool index in message header has an illegal value.
Thrown in the addressee's module.

KERNEL EOUTSIDE POOL | SC ERR_ MODULE FATAL
The pointer is outside the pool. Possible pool id corruption.
Thrown in the addressee's module.

KERNEL _EOUT OF MEMORY ! SC ERR_ MODULE FATAL
Request for number of bytes could not be fulfilled.
Thrown in the addressee's module.

e0 = Addressee process ID

e0 = Process type

€0 = Pool index

€0 = Pool index

¢0 = Pointer to message header

e0 = size
el =Pool CB
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4.36 sc_msgDataCrcDis

4.36.1 Description

This system call is used to disable the message data CRC check for the message in the parameter..

Kernels: V2 and V2INT

4.36.2 Syntax

void sc_msgDataCrcDis(
sc_msgptr_t msg

) )

4.36.3 Parameter

msg Pointer to the message pointer.

4.36.4 Return Value

None.

4.36.5 Example
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4.36.6 Error

Error Code | Error Type Extra Value

KERNEL ENIL PTR|SC ERR MODULE FATAL
Either pointer to message or pointer to message pointer are zero. ¢0 = Pointer to message pointer

KERNEL ENOT OWNER | SC ERR MODULE FATAL
Process does not own the message. ¢0 = PID of owner
el = Pointer to message header

KERNEL EMSG ENDMARK CORRUPT |SC ERR MODULE FATAL
Message endmark is corrupt. e0 = Pointer to message.

KERNEL EMSG PREV_ENDMARK CORRUPT|SC ERR MODULE FATAL
Endmark of previous message is corrupt. e0 = Pointer to previous message.
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4.37 sc_msgDataCrcGet

4.37.1 Description

This system call is used to check the message data checksum.

In the SCIOPTA Safety Kernel INT the message header contains CRC32 value of the message data. If the message
data is corrupt or no check is performed a O is returned. If the message data is valid the checksum is returned.

Kernels: V2 and V2INT

4.37.2 Syntax

_u32 sc_msgDatacCrcGet(
sc_msgptr_t msg

);

4.37.3 Parameter

msg Pointer to the message pointer.

4.37.4 Return Value

CRC of the message data if the CRC was successful.

0 if the message data is corrupt or no check is performed.

4.37.5 Example

SCIOPTA - Kernel
4-52 Manual Version 5.0 Kernel Manual



4 System Calls Reference

»
SCIOPTA
«

4.37.6 Error

Error Code | Error Type Extra Value

KERNEL ENIL PTR|SC ERR MODULE FATAL
Either pointer to message or pointer to message pointer are zero. ¢0 = Pointer to message pointer

KERNEL ENOT OWNER | SC ERR MODULE FATAL
Process does not own the message. ¢0 = PID of owner
el = Pointer to message header

KERNEL EMSG ENDMARK CORRUPT |SC ERR MODULE FATAL
Message endmark is corrupt. e0 = Pointer to message.

KERNEL EMSG PREV_ENDMARK CORRUPT|SC ERR MODULE FATAL
Endmark of previous message is corrupt. e0 = Pointer to previous message.

SCIOPTA - Kernel
Kernel Manual Manual Version 5.0 4-53



¢

4 System Calls Reference
SCIOPTA

0

4.38 sc_msgDataCrcSet

4.38.1 Description

In the SCIOPTA Safety Kernel INT the message header may contain a CRC32 value of the message.
This system call is used to calculate a CRC32 over the message data and store it in the message header.

Kernels: V2 and V2INT

4.38.2 Syntax

_u32 sc_msgDatacCrcSet(
sc_msgptr_t msg

)

4.38.3 Parameter

msg Pointer to the message pointer.

4.38.4 Return Value

CRC of the message data.

4.38.5 Example
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4.38.6 Error

Error Code | Error Type Extra Value

KERNEL ENIL PTR|SC ERR MODULE FATAL
Either pointer to message or pointer to message pointer are zero. ¢0 = Pointer to message pointer

KERNEL ENOT OWNER | SC ERR MODULE FATAL
Process does not own the message. ¢0 = PID of owner
el = Pointer to message header

KERNEL EMSG ENDMARK CORRUPT |SC ERR MODULE FATAL
Message endmark is corrupt. e0 = Pointer to message.

KERNEL EMSG PREV_ENDMARK CORRUPT|SC ERR MODULE FATAL
Endmark of previous message is corrupt. e0 = Pointer to previous message.

SCIOPTA - Kernel
Kernel Manual Manual Version 5.0 4-55



¢

4 System Calls Reference

SCIOPTA
«

439 sc_msgFind

4.39.1 Description

This system call is used to find messages which have been allocated or already received. The allocated-messages
queue of the caller will be searched for the desired messages. This call is similar to sc_msgRx (see chapter 4.46
“sc_msgRx” on page 4-69) but instead of searching the messages-input queue the allocated-messages queue will
be scanned. This queue holds the messages which have already been received (by sc_msgRx) or messages which
have been allocated by the caller process.

If a message matching the conditions is found the kernel will return to the caller. If the allocated-messages queue
is empty or no wanted messages are available in the queue a NULL will be returned. The call sc_msgFind will not
block the system.

A pointer to an array (wanted) containing the messages and/or process IDs which will be scanned by sc_msgFind
must be given. The array must be terminated by 0.

A parameter flag (flag) controls different searching methods:

1. The messages to be searched are listed in a message ID array.
2. The array can also contain process IDs. In this case all messages sent by the listed processes are searched.

3. You can also build an array of message ID and process ID pairs to find specific messages sent from specific
processes.

4. Also a message array with reversed logic can be given. In this case any message is searched except the mes-
sages specified in the array.

If the pointer wanted to the array is NULL or the array is empty (contains only a zero element) all messages will
be searched.

Kernels: V2 and V2INT

4.39.2 Syntax

sc_msg_t sc_msgFind(
sc_msgptr_t mp,
void *wanted,
flags_t flag

);

4.39.3 Parameter

mp Pointer to a message in the allocated-messages queue.

Pointer to the message in the queue from where the find scanning will start.

I=NULL Scanning starts from the head of the allocated-messages queue.
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wanted Pointer to the message (or pid) array.
<ptr> Pointer to the message (or process ID) array.
SC FIND ALL All messages will be searched.
flag Find flag.
More than one value can be defined and must be separated by OR instructions.
SC _FIND MSGID An array of wanted message IDs is given.
SC_FIND PID An array of process ID’s from where sent messages are received is given.
SC FIND NOT An array of message ID’s is given which will be excluded from the search.
SC FIND BOTH An array of pairs of message ID’s and process ID’s are given to search for specific

messages from specific transmitting processes.

4.39.4 Return Value

Pointer to the found message.

NULL if no messages are in the allocated-messages queue or no messages can be found which match the wanted
flag conditions.

4.39.5 Examples

TBD

4.39.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL PARAMETER | SC ERR PROCESS FATAL
Illegal flags. e0 = flags

KERNEL EILL VALUE |SC ERR SYSTEM FATAL
tmo-flag with wrong value. Likely system is corrupt. ¢0 = tmo-flag
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440 sc_msgFlowSignatureUpdate

4.40.1 Description

This system call is used to update a global message flow signature with message header elements: message 1D,
sender process ID and addressee process ID. The result is returned and also stored back to the global flow signature.

Kernels: V2 and V2INT

4.40.2 Syntax
uint32_t sc_msgFlowSignatureUpdate(
unsigned int id,

sc_msgptr_t msg

);

4.40.3 Parameter

id Global flow signature ID.

Index of the global flow signature which is the index into the sc_globalFlowSignatures array.

msg Pointer to message.

4.40.4 Return Value

Signature value.

4.40.5 Example
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4.40.6 Error

Error Code | Error Type Extra Value

KERNEL EILL VALUE |SC ERR PROCESS FATAL
Flow signature ID not valid (id >= SC_MAX GFS_IDS). ¢0 = Flow signature ID (id)

KERNEL ENIL PTR |SC ERR MODULE FATAL
Either pointer to message or pointer to message pointer are zero.

KERNEL EMSG _ENDMARK CORRUPT | SC ERR MODULE FATAL
Message endmark is corrupt. e0 = Message pointer.

KERNEL EMSG PREV_ENDMARK CORRUPT |SC_ERR MODULE FATAL
Endmark of previous message is corrupt. ¢0 = Pointer to previous message.
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441 sc_msgFree

4.41.1 Description
This system call is used to return a newly allocated message to the message pool. Message buffers which have been
returned can be used again.

Only the owner of a message is allowed to free it by calling sc_msgFree. It is a fatal error to free a message owned
by another process. If you have, for example transmitted a message to another process it is the responsibility of the
receiving process to free the message.

Another process actually waiting to allocate a message of a full pool will become ready and therefore the caller
process pre-empted on condition that:

1. the returned message buffer of the caller process has the same fixed size as the one of the waiting process and
2. the priority of the waiting process is higher than the priority of the caller and
3. the waiting process waits on the same pool as the caller will return the message.

Kernels: V1, V2 and V2INT

4.41.2 Syntax

void sc_msgFree(
sc_msgptr_t msgptr
)

4.41.3 Parameter

msgptr Pointer to message pointer.

4.41.4 Return Value

None.

4.41.5 Example
/* Free a message */
sc_msg_t msg;

msg = SC_mSgRX( SC_ENDLESS_TMO, SC_MSGRX_ALL , SC_MSGRX_MSGID );
sc_msgFree( &msg );
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4.41.6 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR|SC ERR MODULE FATAL
Either pointer to message or pointer to message pointer
are zero. e0 = Pointer to message pointer

KERNEL ENOT OWNER | SC ERR MODULE FATAL
Process does not own the message. e0 = Owner
el = Pointer to message
KERNEL EILL PID|SC ERR_ MODULE FATAL
Process ID is wrong. €0 = Process ID

KERNEL EILL MODULE | SC ERR_ MODULE FATAL
Module in message header has an illegal value. e0 = Pointer to message header

KERNEL EILL POOL ID|SC ERR MODULE FATAL
Pool index in message header has an illegal value. e0 = Pointer to message header

KERNEL EMSG HD CORRUPT | SC ERR MODULE FATAL
Either pool ID or buffersize index are corrupted. e0 = Pointer to message header

KERNEL EOUTSIDE POOL | SC ERR MODULE FATAL
The pointer is outside the pool. Possible pool id corruption. e0 = Pointer to message header

KERNEL EMSG ENDMARK CORRUPT |SC ERR MODULE FATAL
Message endmark is corrupt. e(0 = Pointer to message.

KERNEL EMSG PREV_ENDMARK CORRUPT ;SC ERR MODULE FATAL
Endmark of previous message is corrupt. e0 = Pointer to previous message.

KERNEL EILL VALUE |SC ERR SYSTEM FATAL
Message is a timout message.
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442 sc_msgHdCheck

4.42.1 Description

It is used to check the message header. The header will be checked for plausibility.
Checks include message ownership, valid module, message endmarks, size and others.

Kernels: V2 and V2INT

4.42.2 Syntax

int sc_msgHdCheck(
sc_msgptr_t msgptr,
)

4.42.3 Parameter

msgptr Pointer to message pointer.

4.42.4 Return Value

I= 0 if the message header is ok.

== 0 if the message header is corrupted.

4.42.5 Example

sc_msg_t msg:
msg = sc_msgRx( SC_ENDLESS_TMO, SC_MSGRX_ALL , SC_MSGRX_MSGID );

if (sc_msgHdCheck(&msg)) {
printf ("Message ok!"

} else {

printf ("Message corrupted!"”

s

4.42.6 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR;SC ERR MODULE FATAL
Either pointer to message pointer or pointer to message are zero.
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443 sc_msgHookRegister

4.43.1 Description

This system call will register a message hook.
There can be one module message hook of each type (transmit/receive).

Kernels V1 only: If sc_msgHookRegister is called from within a module a module message hook will be regis-
tered.

A global message hook will be registered when sc_ msgHookRegister is called from the start hook function which
is called before SCIOPTA is initialized.

Each time a message is sent or received (depending on the setting of parameter type) the module message hook of
the caller will be called if such a hook exists. Kernels V1 only: First the module and then the global message hook
will be called.

Kernels: V1, V2 and V2INT

4.43.2 Syntax

sc_msgHook_t *sc_msgHookRegister(
int type,
sc_msgHook_t *newhook

);

4.43.3 Parameter

type Defines the type of registerred CONNECTOR.

SC_SET MSGTX HOOK Registers a message transmit hook. Every time a message is sent, this hook will be
called.

SC_SET MSGRX HOOK Registers a message receive hook. Every time a message is received, this hook will
be called.

newhook Message hook function pointer.

<funcptr> Function pointer to the message hook.

NULL Removes and unregisters the message hook.

4.43.4 Return Value

Function pointer to the previous message hook. if the message hook was registered.

0 if no message hook was registered.
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4.43.5 Example

sc_msgHook_t oldMsgHook;

oldMsgHook
oldMsgHook

sc_msgHookRegister( SC_SET_MSGRX_HOOK, rxHook ) ;
sc_msgHookRegister( SC_SET_MSGTX_HOOK,txHook );

4.43.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL VALUE |SC ERR SYSTEM FATAL
Wrong type (unknown or not active) e0 = Requested message hook type.
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444 sc_msgOwnerGet

4.44.1 Description

This system call is used to get the process ID of the owner of a message.
The kernel will examine the message buffer to determine the process who owns the message buffer.

Kernels: V1, V2 and V2INT

4.44.2 Syntax

sc_pid_t sc_msgownerGet(
sc_msgptr_t msgptr
)

4.44.3 Parameter

msgptr Pointer to message pointer.

4.44.4 Return Value

Process ID of the owner of the message.

4.44.5 Example

/* Get owner of received message (will be caller) */

sc_msg_t msg;
sc_pid_t owner;

msg = SC_mSgRX( SC_ENDLESS_TMO, SC_MSGRX_ALL , SC_MSGRX_MSGID );
owner = sc_msgownerGet( &msg );
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4.44.6 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR|SC ERR MODULE FATAL
Either pointer to message or pointer to message pointer
are zero. e0 = Pointer to message pointer

KERNEL EMSG ENDMARK CORRUPT | SC ERR MODULE FATAL
Message endmark is corrupt. e0 = Pointer to message.

KERNEL EMSG PREV_ENDMARK CORRUPT |SC ERR MODULE FATAL
Endmark of previous message is corrupt. e0 = Pointer to previous message.
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445 sc_msgPoolldGet

4.45.1 Description

This system call is used to get the pool ID of a message.

When you are allocating a message with sc msgAlloc you need to give the ID of a pool from where the message
will be allocated. During run-time you sometimes need to this information from received messages.

Kernels: V1, V2 and V2INT

4.45.2 Systax

sc_poolid_t sc_msgPoolIdGet(
sc_msgptr_t msgptr
)

4.45.3 Parameter

msgptr Pointer to message pointer.

4.45.4 Return Value

Pool ID where the message resides if the message is in the same module than the caller.

SC_DEFAULT POOL if the message is not in the same module than the caller.

4455 Example

/* Retrieve the pool-index of a message */

sc_msg_t msg;
sc_poolid_t idx;

msg = sc_msgRX( SC_ENDLESS_TMO, SC_MSGRX_ALL , SC_MSGRX_MSGID );
idx = sc_msgPoolIdGet( &msg );
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4.45.6 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR|SC ERR MODULE FATAL
Either pointer to message or pointer to message pointer
are zero. e0 = Pointer to message pointer

KERNEL ENOT OWNER | SC ERR MODULE FATAL
Process does not own the message. e0 = Owner

el = Pointer to message

KERNEL EMSG ENDMARK CORRUPT | SC ERR MODULE FATAL
Message endmark is corrupt. e0 = Pointer to message.

KERNEL EMSG PREV_ENDMARK CORRUPT |SC ERR MODULE FATAL
Endmark of previous message is corrupt. e0 = Pointer to previous message.
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446 sc_msgRx

4.46.1 Description

This system call is used to receive messages. The receive message queue of the caller will be searched for the de-
sired messages.

If a message matching the conditions is received the kernel will return to the caller. If the message queue is empty
or no wanted messages are available in the queue the process will be swapped out and another ready process with
the highest priority will run. If a desired message arrives the process will be swapped in and the wanted list will
be scanned again.

A pointer to an array (wanted) containing the messages (and/or process IDs) which will be scanned by se_msgRx.
The array must be terminated by 0. Kernel V2 only: The kernel stores the pointer to the array in the process control
block for debugging.

A parameter flag (flag) controls different receiving methods:

1. The messages to be received are listed in a message ID array.
2. The array can also contain process IDs. In this case all messages sent by the listed processes are received.

3. Youcan also build an array of message ID and process ID pairs to receive specific messages sent from specific
processes.

4. Also a message array with reversed logic can be given. In this case any message is received except the mes-
sages specified in the array.

If the pointer wanted to the array is NULL or the array is empty (contains only a zero element) all messages will
be received.

The caller can also specify a timeout value tmo. The caller will not wait (swapped out) longer than the specified
time. If the timeout expires the process will be made ready again and sc_msgRx will return with NULL.

Kernerl V2 only: The activation time is saved for sc_msgRx in prioritized processes. The activation time is the
absolute time (tick counter) value when the process became ready.

Kernels: V1, V2 and V2INT

4.46.2 Syntax

sc_msg_t sc_msgRx(
sc_ticks_t tmo,
void *wanted,
flags_t flag

)
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4.46.3 Parameter

tmo Timeout parameter.
SC_ENDLESS TMO Blocks and waits endless until the message is received.
SC NO_TMO No time out, returns immediately. Must be set for interrupt and timer processes.

0<tmo=<SC TMO MAX Timeout value in system ticks. Receive with timeout. Blocks and waits a specified
maximum number of ticks to receive the message. If the timeout expires the pro-
cess will be made ready again and sc_msgRx will return with NULL.

wanted Pointer to the message (or pid) array.
<ptr> Pointer to the message (or process ID) array.
SC_MSGRX ALL All messages will be received.
flag Receive flag.
More than one value can be defined and must be separated by OR instructions.
SC_MSGRX MSGID An array of wanted message IDs is given.
SC_MSGRX PID An array of process ID’s from where sent messages are received is given.
SC_MSGRX BOTH An array of pairs of message ID’s and process ID’s are given to receive specific

messages from specific transmitting processes.
SC_MSGRX NOT An array of message ID’s is given which will be excluded from receive.

4.46.4 Return Value

Pointer to the received message if the message has been received. The caller becomes owner of the received mes-
sage.

NULL if timeout expired. The process will be made ready again.

4.46.5 Examples
/* wait max. 1000 ticks for TEST_MSG */

sc_msg_t msg;

sc_msgid_t sel[2] = { TEST_MSG, 0 };

msg = sc_msgRx( 1000, /* timeout in ticks */
sel, /* selection array, here message IDs */
SC_MSGRX_MSGID); /* type of selection */
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/* wait endless for a message from processes other than sndr_pid */

sc_msg_t msg;

sc_pid_t sel[2];

sel[0] = sndr_pid;

sel[1] = 0;

msg = sc_msgRx( SC_ENDLESS_TMO, /* timeout in ticks, here endless*/
sel, /* selection array, here process IDs */
SC_MSGRX_PID|SC_MSGRX_NOT); /* type of selection, inverted */

/* wait for message from a certain process */

sc_msg_t msg;

sc_msg_rx_t sel[3];

sel1[0].msgid = TEST_MSG;

sel[0].pid = testerA_pid;

sel[1].msgid = TEST_MSG;

sel[1].pid = testerB_pid;

sel[2].msgid = 0;

sel[2].pid = 0;

msg = sc_msgRx( SC_ENDLESS_TMO, /% timeout in ticks, here endless */
sel, /* selection array, here process IDs */
SC_MSGRX_PID|SC_MSGRX_MSGID); /* type of selection */

/* wait for any message */
sc_msg_t msg:

msg = sc_msgRXx( SC_ENDLESS_TMO, SC_MSGRX_ALL , SC_MSGRX_MSGID);

4.46.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL SLICE | SC_ERR PROCESS FATAL
tmo value not valid. €0 = tmo value

KERNEL ELOCKED | SC_ ERR_ MODULE FATAL
Process would swap but interrupts and/or scheduler ¢0 = Lock counter value or
are/is locked. -1 if interrupt are locked.

KERNEL EILL PARAMETER | SC ERR PROCESS FATAL
Illegal flags. e0 = flags

KERNEL EILL VALUE |SC ERR SYSTEM FATAL
tmo-flag with wrong value. Likely system is corrupt. e0 = tmo-flag

KERNEL EPROC NOT PRIO;|SC ERR MODULE FATAL
The calling process uses a timeout and is not a prioritized process.
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447 sc_msgSizeGet

4.47.1 Description

This system call is used to get the requested size of a message. The requested size is the size of the message buffer
when it was allocated. The actual kernel internal used fixed size might be larger.

Kernels: V1, V2 and V2INT

4.47.2 Syntax

sc_bufsize_t sc_msgSizeGet(
sc_msgptr_t msgptr);

4.47.3 Parameter

msgptr Pointer to message pointer.

4.47.4 Return Value

Requested size of the message.

4.47.5 Example

/* Get the size of a message */
sc_msg_t msg:

sc_bufsize_t size;

msg = sc_msgRx( SC_ENDLESS_TMO, SC_MSGRX_ALL , SC_MSGRX_MSGID );

size = sc_msgSizeGet( &msg );
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4.47.6 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR|SC ERR MODULE FATAL
Either pointer to message or pointer to message pointer
are zero. e0 = Pointer to message pointer

KERNEL ENOT OWNER | SC ERR MODULE FATAL
Process does not own the message. e0 = Owner
el = Pointer to message

KERNEL EMSG ENDMARK CORRUPT |SC ERR MODULE FATAL
Message endmark is corrupt. e0 = Pointer to message.

KERNEL EMSG PREV_ENDMARK CORRUPT | SC ERR MODULE FATAL
Endmark of previous message is corrupt. e0 = Pointer to previous message.
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448 sc_msgSizeSet

4.48.1 Description

This system call is used to decrease the requested size of a message buffer.

The originally requested message buffer size is smaller (or equal) than the SCIOPTA internal used fixed buffer
size. If the need of message data decreases with time it is sometimes favourable to decrease the requested message
buffer size as well. Some internal operation are working on the requested buffer size.

The fixed buffer size for the message will not be modified. The system does not support increasing the buffer size.

Kernels: V1, V2 and V2INT

4.48.2 Syntax

sc_bufsize_t sc_msgSizeSet(
sc_msgptr_t msgptr,
sc_bufsize_t newsz

)H

4.48.3 Parameter

msgptr Pointer to message pointer.

newsz New requested size of the message buffer.

4.48.4 Return Value

New requested buffer size if call without error condition.

Old requested buffer size if it was a wrong request such as requesting a higher buffer size as the old one.

4.48.5 Example

/* Change size of a message */

sc_msg_t msg:

msg = sc_msgRx( SC_ENDLESS_TMO, SC_MSGRX_ALL , SC_MSGRX_MSGID );

/* ... do something ... */

sc_msgSizeSet( &msg, sizeof(reply_msg_t) ); /* reduce size before returning */

sc_msgTx( &msg, sc_msgsSndGet(&msg), 0 ); /* return to sender (ACK) */
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4.48.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL BUFSIZE | SC_ ERR MODULE FATAL
Illegal buffer sizes. e0 = Buffer sizes

KERNEL ENIL PTR |SC ERR MODULE FATAL
Either pointer to message or pointer to message pointer
are zero. e0 = Pointer to message pointer

KERNEL EILL VALUE |SC ERR MODULE FATAL
Parameter size is smaller than the size of a message id. e(0 = Buffer sizes

KERNEL EENLARGE MSG|SC _ERR MODULE FATAL
Message would be enlarged. e0 = Buffer size
el = Pointer to message

KERNEL ENOT OWNER | SC_ERR MODULE FATAL
Process does not own the message. e0 = Owner
el = Pointer to message

KERNEL EMSG _ENDMARK CORRUPT|SC ERR MODULE FATAL
Message endmark is corrupt. e0 = Pointer to message.

KERNEL EMSG PREV_ENDMARK CORRUPT |SC_ERR MODULE FATAL
Endmark of previous message is corrupt. ¢0 = Pointer to previous message.
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449 sc_msgSndGet

4.49.1 Description

This system call is used to get the process ID of the sender of a message.
The kernel will examine the message buffer to determine the process who has transmitted the message buffer.

Kernels: V1, V2 and V2INT

4.49.2 Syntax

sc_pid_t sc_msgsndGet(
sc_msgptr_t msgptr
)

4.49.3 Parameter

msgptr Pointer to message pointer.

4.49.4 Return Value

Process ID of the sender of the message if the message was sent at least once.

Process ID of the owner of the message if the message was never sent.

4.49.5 Example
/* Get the sender of a message */

sc_msg_t msg;
sc_pid_t sndr;

msg = sc_msgRx( SC_ENDLESS_TMO, SC_MSGRX_ALL , SC_MSGRX_MSGID );

sndr = sc_msgsndGet( &msg );
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4.49.6 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR|SC ERR MODULE FATAL
Either pointer to message or pointer to message pointer
are zero. e0 = Pointer to message pointer

KERNEL ENOT OWNER | SC ERR MODULE FATAL
Process does not own the message. e0 = Owner
el = Pointer to message

KERNEL EMSG ENDMARK CORRUPT |SC ERR MODULE FATAL
Message endmark is corrupt. e0 = Pointer to message.

KERNEL EMSG PREV_ENDMARK CORRUPT | SC ERR MODULE FATAL
Endmark of previous message is corrupt. e0 = Pointer to previous message.
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450 sc_msgTx

4.50.1 Description

This system call is used to transmit a SCIOPTA message to a process (the addressee process).

Each SCIOPTA process has one message queue for messages which have been sent to the process. The sc_msgTx
system call will enter the message at the end of the receivers message queue.

The caller cannot access the message buffer any longer as it is not any more the owner. The kernel will become the
owner of the message. NULL is loaded into the caller’s message pointer msgptr to avoid unintentional message
access by the caller after transmitting.

The receiving process will be swapped-in if it has a higher priority than the sending process.

If the addressee of the message resides not in the caller’s module and this module is not registered as a friend mod-
ule then the message will be copied before the transmit call will be executed. Messages which are transmitted
across modules boundaries are always copied except if the modules are “friends”. To copy such a message the ker-
nel will allocate a buffer from the default pool of the addressee big enough to fit the message and copy the whole
message. Message buffer copying depends on the friendship settings of the module where the buffer was originally
allocated.

If the receiving process is not within the same target (CPU) as the caller the message will be sent to the connector
process where the (distributed) receiving process is registered.

Kernels: V1, V2 and V2INT

4.50.2 Syntax

void sc_msgTx(
sc_msgptr_t msgptr,
sc_pid_t addr,
flags_t flags

)

4.50.3 Parameter

msgptr Pointer to message pointer.
addr The process ID of the addressee.
<pid> Valid SCIOPTA PID
SC_CURRENT PID The caller himself.

flags Transmitt flags.

SC_MSGTX NO_FLAG Normal sending.

SC_MSGTX RTN2SNDR Return message if addressee does not exist or if there is no memory to copy it into
the addressee's module.
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4.50.4 Return Value

None.

4.50.5 Example
/* Send TEST_MSG to "addr" */

sc_msg_t msg;
sc_pid_t addr;

VALY
msg = sc_msgAlloc( sizeof(test_msg_t),TEST_MSG, SC_DEFAULT_POOL, SC_FATAL_IF_TMO );

sc_msgTx( &msg, sndr, 0 );

4.50.6 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR|SC ERR MODULE FATAL
Either pointer to message or pointer to message pointer
are zero. e0 = Pointer to message pointer

KERNEL ENOT OWNER | SC ERR MODULE FATAL
Process does not own the message. e0 = Owner
el = Pointer to message

KERNEL EMSG ENDMARK CORRUPT | SC ERR MODULE FATAL
Message endmark is corrupt. ¢0 = Pointer to message.

KERNEL EMSG PREV_ENDMARK CORRUPT | SC_ ERR MODULE FATAL
Endmark of previous message is corrupt. e0 = Pointer to previous message.

KERNEL EILL PROCTYPE | SC ERR MODULE FATAL
Process type not valid. e0 = pid of addressee
el = Process type

KERNEL EILL PARAMETER | SC ERR PROCESS FATAL
Flag is neither 0 nor SC_ MSGTX RTN2SND e0 = Flag value
el =2 (position)

KERNEL EALREADY DEFINED ; SC ERR PROCESS FATAL
Caller tries to send a timeout message but e0 = Pointer to message header
message is already a timeout message.
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Error Code | Error Type Extra Value

KERNEL EILL. MODULE | SC_ERR_MODULE FATAL
Module in message header has an illegal value. ¢0 = Pointer to message header

KERNEL EILL POOL _ID|SC_ERR MODULE FATAL
Pool index in message header has an illegal value. ¢0 = Pointer to message header

KERNEL EMSG HD CORRUPT |SC_ERR MODULE FATAL
Either pool ID or buffersize index are corrupted. ¢0 = Pointer to message header

KERNEL EOUTSIDE POOL | SC ERR_ MODULE FATAL
The pointer is outside the pool. Possible pool id corruption. ¢0 = Pointer to message header
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4.51 sc_msgTxAlias

4.51.1 Description

This system call is used to transmit a SCIOPTA message to a process by setting a process ID as sender.

The usual sc_msgTx system call sets always the calling process as sender. If you need to set another process ID as
sender you can use this sc_msgTxAlias call.

This call is used in communication software such as SCIOPTA connector processes where processes on other
CPU'’s are addressed. CONNECTOR processes will use this system call to enter the original sender of the other
CPU.

Otherwise sc_msgTxAlias works the same way as sc_msgTx.
Kernels: V1, V2 and V2INT

4.51.2 Syntax

void sc_msgTxAlias(
sc_msgptr_t msgptr,
sc_pid_t addr,
flags_t flags,
sc_pid_t alias

);

4.51.3 Parameter

msgptr Pointer to message pointer.
addr The process ID of the addressee.
<pid> Valid SCIOPTA PID
SC_CURRENT PID The caller himself.

flags Sending flags.

SC_MSGTX NO FLAG Normal sending.

SC_MSGTX RTN2SNDR Return message if addressee does not exist or if there is no memory to copy it into
the addressee's module.

alias The process ID specified as sender.

4.51.4 Return Value

None.
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4.51.5 Example
/* Send TEST_MSG to process "addr" as process "other" */
sc_msg_t msg;

sc_pid_t addr;
sc_pid_t other;

/-.'r . -.'r/
msg = sc_msgAlloc( sizeof(test_msg_t),TEST_MSG, SC_DEFAULT_POOL, SC_FATAL_IF_TMO );

sc_msgTxAlias( &msg, sndr, 0, other );

4.51.6 Errors

Same errors as in chapter 4.50.6 “Errors” on page 4-79.
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452 sc_poolCBChk

4.52.1 Description

System call to do diagnostic test for all elements of the pool control block of specific message pool.

Kernels: V2INT

4.52.2 Syntax

int sc_poolCBChk(
sc_modulid_t mid,
sc_plid_t idx,
uint32_t *addr,
unsigned int *size

4.52.3 Parameter

mid Module ID or SC_ CURRENT MID when module is current.
idx Pool index.
addr Pointer to the address of corrupted data.

Will be stored if pool ¢b is corrupted.

size Pointer to the size of corrupted data.

Will be stored if pool cb is corrupted.

4.52.4 Return Value

== (0 if the mid or idx is wrong.
== 1 if the pool control block is correct and therefore not corrupted.

== -1 if the pool control block is corrupted.

4.52.5 Example
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4.52.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL. MODULE | SC_ERR_PROCESS FATAL
Parameter mid not valid (>= SC_ MAX_ _MODULE). e0=mid

KERNEL EILL POOL ID|SC ERR PROCESS FATAL
Pool index too large. €0 = pool index
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4.53 sc_poolCreate

4.53.1 Description

This system call is used to create a new message pool inside the callers module.

Kernels: V1, V2

and V2INT

4.53.2 Syntax

sc_poolid_t s
char
sc_plsize_t
unsigned in

sc_bufsize_

const char

)

c_poolCreate(
*start,
size,

t nbufs,

t *bufsize,
*name

4.53.3 Parameter

start

Start address of the pool.

<start>
0

size

Start address
The kernel will automatically take the next free address in the module

Size of the message pool.

nbufs

The minimum size must be the size of the maximum number of messages which ever are allocat-
ed at the same time plus the pool control block (pool cb).

The size of the pool control block (pool cb) can be calculated
according to the following formula:
pool cb=68 + n*20 + stat* n* 20
n Maximum buffer sizes defined for the whole system
(and not the buffer sizes of the created pool). Value n can be 4, 8 or 16.
stat  Process statistics or message statistics are used (1) or not used (0).

The number of fixed buffer sizes.

bufsizes

This can be 4, 8 or 16. It must always be lower or equal of the fixed buffer sizes which is defined
for the whole system.

Pointer to an array of the fixed buffer sizes in ascending order.

name

Pointer to the name of the pool to create.

The name is represented by a ASCII character string terminated by 0. The string can have up to
31 characters. Allowed characters are A-Z, a-z, 0-9 and underscore.
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4.53.4 Return Value

Pool ID of the created message pool.

4.53.5 Example

static const sc_bufsize_t bufsizes[8]=

{
4,
8!
16,
32,
64,
128,
256,
700

1

myPool_plid = sc_poolCreate(
/* start-address */0,
/* total size */ 4000,
/* number of buffers */ 8,
/* buffersizes */ bufsizes,
/* name */ "myPool1"

);

4.53.6 Errors

Error Code | Error Type Extra Value

KERNEL_EILL MODULE ' SC_ERR_MODULE _FATAL
Illegal module. €0 = Module ID
module >= SC MAX MODULE
module == SC_NIL

KERNEL EILL BUF SIZES|SC ERR MODULE FATAL
Illegal buffer sizes. €0 = Requested buffer sizes.

KERNEL EILL NAME | SC ERR MODULE FATAL
Illegal pool name requested. €0 = Requested pool name

KERNEL ENO MORE POOL | SC ERR MODULE FATAL
Maximum number of pools for module reached. €0 = Number of pools in module cb.

KERNEL EILL NUM SIZES|SC ERR MODULE FATAL
Illegal number of buffer sizes. €0 = Number of requested buffer sizes.
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Error Code | Error Type Extra Value

KERNEL EOUT OF MEMORY | SC ERR MODULE FATAL
No more memory in module for pool. e0 = Requested pool size.

KERNEL EILL POOL SIZE;SC ERR MODULE FATAL
Size is not 4-byte aligned e0 = Requested pool size.
Even the biggest buffer does not fit.

KERNEL EILL PARAMETER | SC ERR MODULE FATAL
Pool start address is not 4-byte aligned. e0 = Requested pool start address.

SCIOPTA - Kernel
Kernel Manual Manual Version 5.0 4-87



¢

4 System Calls Reference

SCIOPTA
«

454 sc_poolDefault

4.54.1 Description

This system call sets a message pool as default pool.

The default pool will be used by the sc_msgAlloc system call if the parameter for the pool to allocate the message
from is defined as SC_DEFAULT_POOL.

Each process can set its default message pool by sc_poolDefault. The defined default message pool is stored inside
the process control block. The initial default message pool at process creation is 0.

The default pool is also used if a message sent from another module needs to be copied.

Kernels: V1, V2 and V2INT

4.54.2 Syntax

sc_poolid_t sc_poolbefault(
int idx

)

4.54.3 Parameter

idx Pool ID.

Zero or positive Pool ID.
-1 Request to return the ID of the default pool.
4.54.4 Return Value

Pool ID of the default pool.

4.54.5 Example
pl = sc_poolidGet( "fs_pool" );
if ( pl != SC_ILLEGAL_POOLID ){

sc_poolbefault( p1 );
3

4.54.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL POOL ID|SC ERR PROCESS WARNING
Pool index not valid. e0 = Requested pool index.
Pool index > 16
Pool index > MODULE MAXPOOLS
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4.55 sc_poolHookRegister

4.55.1 Description

This system call will register a pool create or pool kill hook.

V1 only: There can be one pool create and one pool kill hook per module. If sc_poolHookRegister is called from
within a module a module pool hook will be registered.

A global pool hook will be registered when sc_poolHookRegister is called from the start hook function which is
called before SCIOPTA is initialized.

Each time a pool is created or killed (depending on the setting of parameter type) the pool hook of the caller will
be called if such a hook exists.

Kernels: V1, V2 and V2INT

4.55.2 Syntax

sc_poolHook_t *sc_poolHookRegister(
int type!
sc_poolHook_t *newhook

)

4.55.3 Parameter

type Defines the type of registered pool hook.

SC SET POOLCREATE HOOK  Registers a pool create hook. Every time a pool is created, this hook will be
called.

SC _SET POOLKILL HOOK Registers a pool kill hook. Every time a pool is killed, this hook will be
called.

newhook Pool hook function pointer.

<funcptr> Function pointer to the hook

NULL The pool hook will be removed and unregistered.

4.55.4 Return Value

Function pointer to the previous pool hook if the pool hook was registered.

NULL if no pool hook was registered.
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4.55.5 Example

sc_poolHook_t oldPoolHook;

oldPoolHook = sc_poolHookRegister( SC_SET_POOLCREATE_HOOK,pTHook );

4.55.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL VALUE ;SC ERR SYSTEM FATAL
Pool hook type not defined. €0 = Pool hook type.
el=0

KERNEL EILL VALUE |SC ERR SYSTEM FATAL
Pool hook function pointer not valid. e0 = Pool hook type.
el=1
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456 sc_poolldGet

4.56.1 Description

This system call is used to get the ID of a message pool by its name.
In contrast to the call sc_poolldGet, you can just give the name as parameter and not a path.

Kernels: V1, V2 and V2INT

4.56.2 Syntax

sc_poolid_t sc_poolIdGet(
const char *name

);

4.56.3 Parameter

name Pool name.

<name> Pointer to the 0 terminated name string.
NULL Default pool.

SC NIL Default pool.

Empty string Default pool.

4.56.4 Return Value

Pool ID if pool was found.
SC _ILLEGAL_POOLID if pool was not found.

4.56.5 Example

sc_poolid_t pl;

pl = sc_poolidGet( "fs_pool" );
if ( pl != SC_ILLEGAL_POOLID ){

sc_poolDefault(pl1);
}

4.56.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL NAME | SC ERR PROCESS FATAL
Illegal pool name. e0 = pointer to pool name.
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4.57 sc_poolinfo

4.57.1 Description

This system call is used to get a snap-shot of a pool control block.

SCIOPTA maintains a pool control block per pool which contains information about the pool. System level debug-
ger or run-time debug code can use this system call to get a copy of the control block.

The caller supplies a pool control block structure in a local variable. The kernel will fill the structure with the con-
trol block data.

The structure of the pool control block is defined in the pool.h include file.

Kernels: V1, V2 and V2INT

4.57.2 Syntax

int sc_poolInfo(
sc_moduleid_t mid,
sc_poolid_t plid,
sc_pool_cb_t *info

);

4.57.3 Parameter

mid Module ID where the pool resides of which the control block will be returned.
plid ID of the pool of which the pool control block data will be returned.
info Pointer to a local structure of a pool control block. See chapter

This structure will be filled with the pool control block data.
It is included in the header file pool.h.

4.57.4 Return Value

!= 0 if the pool control block data was successfully retrieved.

== ( if the pool control block could not be retrieved.
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4.57.5 Pool Control Block Structure

The pool info is a structure containing a snap-shot of the pool control block.

It is included in the header file pool.h.

struct sc_pool_cb_s{
sc_save_poolid_t poolid;

sc_save_voidptr_t start;
sc_save_voidptr_t end;
sc_save_voidptr_t cur;
sc_save_uint_t lock;

sc_save_uint_t nbufsizes;
sc_save_plsize_t size;
sc_save_pid_t creator;
sc_save_bufsize_t bufsizes[SC_MAX_NUM_BUFFERSIZES];
idb1_t freed[SC_MAX_NUM_BUFFERSIZES];
idbT_t waiter[SC_MAX_NUM_BUFFERSIZES];
char name[SC_POOL_NAME_SIZE+1];
#if SC_MSG_STAT == 1
sc_pool_stat_t stat;
#endif

} sc_pool_cb_t;

4.57.6 Structure Members

»
SCIOPTA
«

poolid Pool ID.

start Start of pool-data area.

end End of pool (first byte not in pool).
cur First free byte inside pool.

lock Lock setting. Not locked if 0.
nbufsizes Number of buffer sizes.

size Complete pool size.
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creator Process which created the pool.

bufsizes Array of buffers.

freed List of free’d buffers.

waiter List of processes waiting for a buffer.

name Pointer to pool name.

stat Statistics information. See chapter 4.57.7 “Pool Statistics Info Structure” on page 4-94.

4.57.7 Pool Statistics Info Structure

The pool statistics info is a structure inside the pool control block containing containing pool statistics information.

It is included in the header file pool.h.

struct sc_pool_stat_s{

uint32_t cnt_req[SC_MAX_NUM_BUFFERSIZES]; /* No. requests for a spec. size */
uint32_t cnt_alloc[SC_MAX_NUM_BUFFERSIZES]; /* No. allocation of a spec. size */
uint32_t cnt_free[SC_MAX_NUM_BUFFERSIZES]; /* No. releases of a spec. size */
uint32_t cnt_wait[SC_MAX_NUM_BUFFERSIZES]; /* No. unfullfilled allocations */

sc_bufsize_t maxalloc[SC_MAX_NUM_BUFFERSIZES]; /* largest wanted size */
} sc_pool_stat_t;

4.57.8 Structure Members

cnt_req Number of buffer requests for a specific size.

cnt_alloc Number of buffer allocations of a specific size.

cnt_free Number of buffer releases of a specific size.

cnt_wait Number of unfullfilled buffer allocations of specific size.
maxalloc Largest wanted size.

4-94
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4.57.9 Example
sc_moduleid_t modid;
sc_poolid_t pl;
sc_pool_cb_t pool_info;
int check;

modid = sc_moduleIdGet(“my_module”)
pl = sc_poolidGet("my_pool™);

check = sc_poolinfo( modid, pl1, &pool_info );

4.57.10 Errors

Error Code | Error Type Extra Value

»
SCIOPTA
«

KERNEL ENIL PTR|SC ERR PROCESS FATAL
Illegal pointer to info structure. e0=0.

KERNEL EILL POOL ID|SC ERR MODULE FATAL
Illegal pool ID. e0 =pool ID.

KERNEL_EILL MODULE | SC_ ERR_MODULE_FATAL

Illegal module. e0 = module ID.
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4.58 sc_poolKill

4.58.1 Description

This system call is used to kill a message pool.
A message pool can only be killed if all messages in the pool are freed (returned).

The killed pool memory can be reused later by a new pool if the size of the new pool is not exceeding the size of
the killed pool.

Every process inside a module can kill a pool.

Kernels: V1, V2 and V2INT

4.58.2 Syntax

void sc_poolKill(
sc_poolid_t plid
)

4.58.3 Parameter

plid ID of the pool to be killed.

4.58.4 Return Value

None.

4.58.5 Example
sc_poolid_t pl;
pl = sc_poolidGet( "my_pool" );

sc_poolKil1( p1 );
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4.58.6 Errors

Error Code | Error Type

Extra Value
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KERNEL EPOOL _IN USE|SC ERR MODULE FATAL
Pool is in use and cannot be killed.

KERNEL EILL POOL ID!SC_ERR MODULE FATAL

Illegal pool ID.

KERNEL_EILL MODULE | SC ERR._ MODULE_FATAL

Illegal module.

e0 = pool cb.

el = pool lock counter.

e0 =pool ID.

€0 = module ID.
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459 sc_poolReset

4.59.1 Description

This system call is used to reset a message pool in its original state.
All messages in the pool must be freed and returned before a sc_poolReset call can be used.

The structure of the pool will be re-initialized. The message buffers in free-lists will be transformed back into un-
used memory. This “fresh” memory can now be used by sc_msgAlloc to allocate new messages.

Each process in a module can reset a pool.

Kernels: V1, V2 and V2INT

4.59.2 Syntax

void sc_poolReset(
sc_poolid_t plid
)

4.59.3 Parameter

plid ID of the pool to reset.

4.59.4 Return Value

None.

4.59.5 Example
sc_poolid_t pl;
pl = sc_poolidGet( "my_pool" );

sc_poolReset ( p1 );

4.59.6 Errors

Error Code | Error Type Extra Value

KERNEL EPOOL IN USE | SC ERR MODULE FATAL
Pool is in use and no reset can be performed. e0 = pool cb.
el = pool lock counter.

KERNEL EILL POOL ID|SC ERR MODULE FATAL
[llegal pool ID. €0 = pool ID.
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4.60 sc_procAtExit

4.60.1 Description

This system call is used to register a function to be called if a prioritized process is killed.

This allows to do some cleaning work if a process is killed. The sc_procAtExit system call is also used to register
an error process from a module’s init process.

The function runs in the context of the caller but has no access to variables on the stack (stack is rewound)!

Kernels: V2 and V2INT

4.60.2 Syntax

sc_atExitFunc_t sc_procAtExit(
void (*func) (void)
)

4.60.3 Parameter

func Function to be called.

<funcptr> Pointer to the function to be called.
NULL Remove previous registered function.
SC NIL No function to register.

4.60.4 Return Value

Returns the pointer to the old function or NULL if none was registerred.

4.60.5 Example
void errorProcess(sc_errcode_t err,const sc_errMsg_t *errMsg);

void HelloSciopta( void )

{

sc_procAtExit( (sc_atExitFunc_t *)errorProcess );

}
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4.60.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL VALUE |SC ERR PROCESS FATAL
Illegal function pointer. e0 = function pointer.

KERNEL EILL PROCTYPE |SC ERR PROCESS FATAL
Can only be called within a prioritized process. e0 = process type.
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4.61 sc_procAttrGet

4.61.1 Description

This system call is used to get specific attributes for a process.

Kernels: V2 and V2INT

4.61.2 Syntax

int sc_procAttrGet(

sc_pid_t pid,
sc_procAttr_t attribute,
void *value

)

4.61.3 Parameter

pid Process ID.

<pid> Process ID of the process to get the attribute.
SC CURRENT PID  Current running (caller) process.

attribute

Process attribute. See also sc_procAttr_t in proc.h.

SC_PROCATTR_NOP
SC_PROCATTR_STACKUSAGE
SC_PROCATTR NALLOC
SC_PROCATTR_NQUEUE
SC_PROCATTR _NOBSERVE
SC_PROCATTR TYPE
SC_PROCATTR_STATE

SC_PROCATTR IS CONNECTOR
SC_PROCATTR_STOPCNT
SC_PROCATTR NAME

Just checks if the process exists

Stack usage in %

Number of messages allocated

Number messages in the queue

Number of observations

process type

Process state. It is a bit field which is zero or a combination of the

following values:

SC PROCATTR STATE WAIT RX Process waits on mes-

sage receive.

SC PROCATTR_STATE WAIT TRG Process waits on trigger.

SC PROCATTR_STATE WAIT ALLOC Process waits for mes-

sage to be allocated.

SC_PROCATTR_STATE WAIT TMO Process waits with time-
out.

SC PROCATTR_STATE READY process is ready.

Process is a connector if value is TRUE.

Stopcounter. Process is stopped if value is != 0

Process name
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value Pointer where to store the attribute.

Could be NULL for SC PROCATTR NOP.
Should point to a 32bit variable or in case of SC PROCATTR NAME to an array of at
least SC PROC_NAME SIZE+1 bytes.

4.61.4 Return Value

0 if process is not found.

1 value successfully written.

4.61.5 Example

int msg_number
if (sc_procAttrGet( SC_CURRENT_PID,SC_PROCATTR_NQUEUE, &msg_count) ) {
// msg_number valid

} else {
// msg_number not valid

4.61.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL PARAMETER | SC_ERR PROCESS FATAL
Illegal process attribute. e( = process attribute.
el=1

KERNEL_ENIL PTR |SC ERR PROCESS FATAL
Pointer to value not valid (NULL).
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4.62 sc_procCBChk

4.62.1 Description

System call to do diagnostic test for all elements of the process control block of specific process.

Kernels: V2INT

4.62.2 Syntax

int sc_procCBChk(
sc_pid_t pid,
uint32_t *addr,
unsigned int *size

)

4.62.3 Parameter

pid Process ID

<pid> Process ID of the process to get the pcb.
SC CURRENT PID  Current running (caller) process.

addr Address of the PCB.

size Size of the PCB..
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4.62.4 Return Value

== ( if the pid is wrong.
== 1 if the process control block is correct and therefore not corrupted.

== -1 if the process control block is corrupted.

4.62.5 Example

TBD.

4.62.6 Errors

Error Code | Error Type Extra Value

»
SCIOPTA
«

KERNEL EILL PID |SC ERR MODULE FATAL
Parameter pid not valid (== SC_ILLEGAL PID). e0 = pid
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4.63 sc_procCreate2

4.63.1 Description

This system call is used to request the kernel daemon to create a process. The standard kernel daemon (sc_kerneld)
needs to be defined and started at system configuration.

The process will be created within the callers module.
The maximum number of processes for a specific module is defined at module creation.

Kernels: V2 and V2INT

4.63.2 Syntax

sc_pid_t sc_procCreate2(
const sc_pdb_t *pdb,

int state,
sc_poolid_t plid
)

4.63.3 Parameter

pdb Pointer to the process descriptor block (pdb) which defines the process to create.

state Process state after creation.

SC PDB_STATE RUN The process will be on READY state. It is ready to run and will be swapped-in if
it has the highest priority of all READY processes.

SC PDB_STATE STP The process is stopped. Use the sc_procStart system call to start the process.

plid Pool ID.

Pool ID from where the message buffer (which holds the stack and the pcb) will
be allocated.

4.63.4 Return Value

ID of the created process.
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4.63.5 Process Descriptor Block pdb

The process descriptor block is a structure which is defining a process to be created.
It is included in the header file pcb.h.

It is devided into a common part valid for all process types and a process type specific part.

For all CPUs except Aurix:

#define PDB_COMMON(para)

uint32_t type;

const char *name;

void (* entry)(para);
sc_bufsize_t stacksize;
sc_pcb_t * pcb;

char *stack;

uint8_t super;

uint8_t fpu;

uintl6_t spare

For Aurix CPUs:

#define PDB_COMMON(para)

typedef struct sc_pdbcmn_s {

}

typedef struct sc_pdbtim_s {

}

typedef struct sc_pdbint_s {

}

uint32_t type;

const char *name;
void (* entry)(para);
sc_bufsize_t stacksize;
sc_pcb_t * pcb;
uint8_t *stack;
uint8_t super;
uint8_t fpu;

uint8_t spare_b
uint8_t nCSA

uint8_t *csabtm

PDB_COMMON(void) ;
sc_pdbcommon_t;

PDB_COMMON(int);
sc_ticks_t period;

sc_ticks_t initial_delay;

sc_pdbtim_t;

PDB_COMMON(int);
unsigned int ivector;
sc_pdbint_t;

PP A A A P A A

PP AP A A A e

»
SCIOPTA
«
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typedef struct sc_pdbprio_s {

PDB_COMMON (void);

sc_ticks_t sTice;
unsigned int prio;
} sc_pdbprio_t;

typedef union sc_pdb_u {

sc_pdbcommon_t cmn;
sc_pdbprio_t prio;
sc_pdbint_t 1irq;
sc_pdbtim_t tim;

} sc_pdb_t;

4.63.6 Structure Members Common for all Process Types

type

Process type.

PCB_TYPE_PRI
PCB_TYPE_TIM
PCB_TYPE_INT

Prioritized process.
Timer process.
Interrupt process.

name Pointer to process name.
The name is represented by a ASCII character string terminated be 0. The string
can have up to 31 characters. Allowed characters are A-Z, a-z, 0-9 and underscore.

entry Pointer to process function.
This is the address where the created process will start execution. Processor typic
alignment restriction apply.

stacksize Process stack size.
The kernel will use one of the fixed message buffer sizes from the message pool
which is big enough to include the stack.

pchb PCB pointer.

<pcb_ptr> Pointer to a PCB

0 PCB will be allocated by the kernel.

stack Stack address.

<stack addr>
0

Pointer to a stack. Shall be taken from a pool or static memory within the module.
Stack will be allocated by the kernel.

4-108
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super

Mode.

»
SCIOPTA
«

SC_KRN_FLAG_TRUE
SC_KRN FLAG_FALSE

fpu

Supervisor mode.
User mode.

Floating point unit.

SC_KRN_FLAG TRUE
SC_KRN FLAG FALSE

Process does use FPU.
Process does not use FPU.

spare Not used, write 0.

spare_b Not used, write 0 (for Aurix only).

nCSA Number of CSAs (for Aurix only).
csabtm Start of the CSA memory (for Aurix only).

Must be in DSPR and aligned on 64 bytes.

4.63.7 Additional Structure Members for Prioritized Processes

slice

Time slice of the prioritized process.

prio

Process priority.

The priority of the process which can be from 0 to 31. 0 is the highest priority.

4.63.8 Additional Structure Members for Interrupt Processes

vector

Interrupt vector.

Interrupt vector connected to the created interrupt process. This is CPU-dependent.

4.63.9 Additional Structure Members for Timer Processes

period

Period of time between calls to the timer process in ticks.

initdelay

Initial delay in ticks before the first time call to the timer process.
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4.63.10 Example

static const sc_pdbprio_t pdb = {
/* process-type */ PCB_TYPE_PRI,

/* process-name */ "proc_A",

/* function-name */ Proc_A,

/* stacksize */ 1024,

/* pcb */ 0,

/* stack */ 0,

/* supervisor-flag */ SC_KRN_FLAG_TRUE,
/* FPU—f'lag */ SC_KRN_FLAG_FALSE,
/* spare */ 0,

/* timesTice */ 0,

/* priority */ 16

1

proc_A_pid = sc_procCreate2( (const sc_pdb_t *)&pdb, SC_PDB_STATE_RUN, 0x0) ;

4.63.11 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR|SC ERR PROCESS FATAL
Parameter pdb not valid (0 or SC_NIL).

KERNEL EOUT OF MEMORY ! SC_ERR_MODULE_FATAL
mcb->freesize <= SIZEOF PCB: e0 = mcb->freesize
mcb->freesize <= stacksize element of pdb: e( = stacksize element of pdb
el = mcb->freesize

KERNEL_EILL VECTOR ! SC_ERR_MODULE_FATAL

Parameter vector (interrupt process) of pdb not valid e(0 = parameter: vector
(>SC_MAX INT_VECTOR). el =pdb
e2=9

KERNEL_EILL SLICE!SC_ERR_MODULE FATAL

Parameter slice (prioritized process) of pdb not valid: e0 = parameter: slice

Parameter period (timer process) of pdb not valid: e0 = parameter: period (timer process)
el =pdb
e2=9

KERNEL EILL SLICE;SC ERR MODULE FATAL
Parameter initial_dealy (timer process) of pdb not valid. e0 = parameter: initial _delay
el =pdb
e2=10
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Error Code | Error Type

»
SCIOPTA
«

Extra Value

KERNEL ENO KERNELD | SC ERR PROCESS FATAL
There is no kernel daemon defined in the system.

KERNEL EILL PROCTYPE|SC ERR MODULE FATAL
Parameter type of pdb not valid.

KERNEL ENO MORE PROC|SC ERR MODULE FATAL
Number of maximum processes reached.

KERNEL EILL PROC NAME ;| SC ERR MODULE FATAL
Parameter name of pdb not valid.

KERNEL EILL MODULE | SC ERR_MODULE FATAL
Module cb is not valid (mcb == SC_NIL).

KERNEL EILL. MODULE | SC ERR_ MODULE FATAL
Message which holds pcb or stack is
not within current module.

KERNEL EILL PRIORITY | SC_ ERR_MODULE FATAL
Module cb is not valid (mcb == SC_NIL).

KERNEL EILL STACKSIZE | SC_ ERR_ MODULE FATAL
Parameter stack of pdb not valid.

€0 = parameter: type
el =pdb
e2=0

¢0 = No of process element of mcb
el =pdb
e2 =mcb

e0 = pdb parameter: name
el =pdb
e2=1

e0 =mid
el=0
e2=1

¢0 = Pointer to pcb or stack.

el = Pointer to mcb of current module.

e2 = Pointer to mcb of pcb/stack
message buffer.

€0 = pdb parameter: priority
el =pdb
e2=10

e0 = pdb parameter: stack
el =pdb
e2=3
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Error Code | Error Type Extra Value

KERNEL EILL PARAMETER | SC ERR PROCESS FATAL
Parameter pdb not valid (!pdb || pdb == SC_NIL). e0 = Parameter pdb
el=0
e2=0

KERNEL EILL. PARAMETER | SC_ ERR_PROCESS FATAL
Parameter state not valid. ¢0 = Parameter state
el=0
e2=1

KERNEL_EILL PARAMETER |SC_ERR_PROCESS FATAL

[llegal module ID. e0 = mid
mid low 24 bits != 0 or el=0
midx >=SC_MAX MODULES e2=2

KERNEL EILL PARAMETER | SC ERR PROCESS FATAL
Parameter pcb of pdb not valid (==0). €0 = pdb parameter: pcb
el=0
e2=4

KERNEL EILL. PARAMETER | SC_ ERR_PROCESS FATAL
Parameter stack of pdb not valid (==0). €0 = pdb parameter: stack
el=0
e2=5

KERNEL EILL PARAMETER | SC ERR PROCESS FATAL
Parameter entry of pdb not valid. €0 = pdb parameter: entry
el =pdb
e2=2

KERNEL EILL PARAMETER | SC_ERR_PROCESS FATAL
Parameter super not valid. €0 = pdb parameter: super
el =pdb
e2=6

KERNEL EILL. PARAMETER | SC_ ERR_PROCESS FATAL
Parameter fpu not valid. €0 = pdb parameter: fpu
el =pdb
e2=7
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Error Code | Error Type Extra Value

KERNEL EILLL. PARAMETER | SC_ ERR PROCESS FATAL
Parameter spare not valid. e0=0
el =pdb
e2=8

KERNEL EILL VALUE |SC ERR PROCESS FATAL
Not enough space for pcb or stack in ¢0 = Pointer to pcb or stack.
selected message buffer. el = Pointer to mcb of current module.
e2 = Size of PCB or stacksize.

KERNEL EALREADY DEFINED | SC ERR MODULE FATAL

Parameter vector (interrupt process) of pdb e0 = pdb parameter: vector
vector already defined. el =pdb
e2=9

SCIOPTA - Kernel
Kernel Manual Manual Version 5.0 4-113



¢

4 System Calls Reference
SCIOPTA

0

4.64 sc_procDaemonRegister

4.64.1 Description

This system call is used to register a process daemon.

The process daemon manages process names in a SCIOPTA system. If a process calls sc_procldGet the kernel will
send a sc_procldGet message to the process daemon. The process daemon will search the process name list and
return the corresponding process ID to the kernel if found.

There can only be one process daemon per SCIOPTA system.

The standard process daemon sc¢_procd is included in the SCIOPTA kernel. This process daemon needs to be de-
fined and started at system configuration as a static process.

Kernels: V1, V2 and V2INT

4.64.2 Syntax

int sc_procDaemonRegister( void );

4.64.3 Parameter

None.

4.64.4 Return Value

0 if the process daemon was successfully installed.

!=0 if the process daemon could not be installed.

4.64.5 Errors

Error Code | Error Type Extra Value

KERNEL EILL PROCTYPE ;| SC_ ERR MODULE FATAL
Calling process is not a prioritized process.

KERNEL EILL PID|SC ERR MODULE FATAL
Calling process is not in system module.
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4.65 sc_procDaemonUnregister

4.65.1 Description

This call is used by a process daemon to unregister.

Kernels: V1, V2 and V2INT

4.65.2 Syntax

int sc_procbaemonunregister( void );

4.65.3 Parameter

None

4.65.4 Return Value

0 if the process daemon was not a process daemon.

1=0 if the process daemon was successfully unregistered.

4.65.5 Errors

None

»
SCIOPTA
«
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4.66 sc_procFlowSignatureGet

4.66.1 Description

This system call is used to get the caller’s process program flow signature.

Kernels: V2 and V2INT

4.66.2 Syntax

uintlé_t sc_procFlowSignatureGet( void );

4.66.3 Parameter

None.

4.66.4 Return Value

Signature value.

4.66.5 Example

4.66.6 Errors

None.
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4.67 sc_procFlowSignaturelnit

4.67.1 Description

This system call is used to initialize the caller’s process program flow signature.

The process flow signature calculates a 16 bit CRC over given tokens. It uses the same polynomial as sc_miscCrc
/ sc_miscCrcContd.

Kernels: V2 and V2INT

4.67.2 Syntax

void sc_procFlowSignatureInit(
uintl6_t signature

)

4.67.3 Parameter

signature Signature value.

Initial value to be stored in the process control block of the callers process.

4.67.4 Return Value

None.

4.67.5 Example

4.67.6 Errors

None.
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4.68 sc_procFlowSignatureUpdate

4.68.1 Description

System call to update the caller’s program flow signature with the token given as parameter.
The result is returned.

Kernels: V2 and V2INT

4.68.2 Syntax

uintlé_t sc_procFlowSignatureuUpdate(
uint32_t token
)

4.68.3 Parameter

token Token value.

Token value to calculate new CRC16.

4.68.4 Return Value

Signature value.

4.68.5 Example

4.68.6 Errors

None.

SCIOPTA - Kernel
4-118 Manual Version 5.0 Kernel Manual



4 System Calls Reference

»
SCIOPTA
«

4.69 sc_procHookRegister

4.69.1 Description

This system call will register a process hook of the type defined in parameter type. The type can be a create hook,
kill hook or swap hook.

Each time a process will be created the create hook will be called if there is one installed.

Each time a process will be killed the kill hook will be called if there is one installed.

Each time a process swap is initiated by the kernel the swap hook will be called if there is one installed.
Kernels: V1, V2 and V2INT

V2 Only: If enabled, the swap hook is also called when an interrupt is activated by hardware event.

4.69.2 Syntax

sc_procHook_t *sc_procHookRegister(
int type,
sc_procHook_t *newhook

);

4.69.3 Parameter

type Type of process hook.

SC_SET PROCCREATE HOOK  Registers a process create hook. Every time a process is created, this hook
will be called.

SC_SET PROCKILL _HOOK Registers a process kill hook. Every time a process is killed, this hook will
be called.

SC_SET PROCSWAP HOOK Registers a process swap hook. Every time a process swap is initiated by

the kernel, this hook will be called.

newhook Process hook function pointer.
<funcptr> Function pointer to the process hook.
NULL Removes and unregisters the process hook.

4.69.4 Return Value

Function pointer to the previous process hook if process hook was registered.

NULL if no process hook was registered.
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4.69.5 Example

druidHook = sc_procHookRegister( SC_SET_PROCSWAP_HOOK, swapHook) ;

4.69.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL VALUE|SC ERR SYSTEM FATAL
Illegal process hook type. e0 = type
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4.70 sc_procldGet

4.70.1 Description

This call is used to get the process ID of a process by providing the name of the process.

In SCIOPTA processes are organized in systems (CPUs) and modules within systems. There is always at least one
module called system module (module 0). Depending where the process resides (system, module) not only the pro-
cess name needs to be supplied but also the including system and module name.

This call forwards the request to the process daemon. The standard process daemon (sc¢_procd) needs to be defined
and started at system configuration. In case of an external process, the request is forwarded to the respective Con-
nector process.

Kernels: V1, V2 and V2INT

4.70.2 Syntax

sc_pid_t sc_procIdGet(
const char *path,
sc_ticks_t tmo

);

4.70.3 Parameter

path Pointer to the path with the name of the process.

path::=process_name Process resides within the caller’s module.

path::="/’process_name Process resides in the system module of the call-
er’s target.

path::=’//’<system name>’/’process_name Process resides in the system module of an exter-
nal target.

path::="/’<module_name>’/’process_name Process resides in another than the system module

of the caller’s target.

path::="//’<system_name>’/’<module _name>’/’process_name If the process resides in another than the system
module of an external target.

tmo Time to wait for a response in ticks.

This parameter is not allowed if asynchronous timeout is disabled at system con-

figuration (SCONF).
SC NO_TMO No timeout, returns immediately.
0 <tmo <SC TMO MAX Timeout value in system ticks.
SC_ENDLESS TMO Waits for ever.
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4.70.4 Return Value

Process ID of the found process if the process was found within the tmo time period or empty.
Current process ID (process ID of the caller) if parameter path is NULL.
SC ILLEGAL PID if process was not found within the tmo time period.

4.70.5 sc_procldGet in Interrupt Processes

The sc_procldGet system call can also be used in an interrupt process. The process daemon sends a reply message
to the interrupt process (interrupt process src parameter == 1).

The reply message is defined as follows:

#define SC_PROCIDGETMSG_REPLY (SC_MSG_BASE+0x10d)

typedef struct sc_procIdGetMsgReply_s{

sc_msgid_t id;
sc_pid_t pid;
sc_errorcode_t error;
int more;

)sc_procIdGetMsgReply_t;

4.70.6 Example

sc_pid_t sTlave_pid;

slave_pid = sc_procIidGet( "sTave", SC_NO_TMO );

4.70.7 Errors

Error Code | Error Type Extra Value

KERNEL EILL PROC NAME | SC ERR PROCESS FATAL
Illegal path. €0 = pointer to path

KERNEL EILL PROCTYPE | SC ERR PROCESS FATAL
Process is PCB_TYPE IDL. e0 = process type
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4.71 sc_procintCreate

4.71.1 Description

This system call is used to request the kernel daemon to create an interrupt process. The standard kernel daemon
(sc_kerneld) needs to be defined and started at system configuration. The interrupt process will be of type Sciopta.
Interrupt processes of type Sciopta are handled by the kernel and may use (not blocking) system calls.

The process will be created within the callers module.
The maximum number of processes for a specific module is defined at module creation.

Kernels: V1

4.71.2 Syntax

sc_pid_t sc_procIntCreate(
const char *name,
void (*entry) (int),
sc_bufsize_t stacksize,

int vector,
sc_prio_t prio,
int state,

sc_poolid_t plid
)

4.71.3 Parameter

name Pointer to process name.

The name is represented by a ASCII character string terminated be 0. The string can have up to
31 characters. Allowed characters are A-Z, a-z, 0-9 and underscore.

entry Pointer to process function.

This is the address where the created process will start execution.

stacksize Process stack size.

The kernel will use one of the fixed message buffer sizes from the message pool which is big
enough to include the stack. Add 128 bytes for the process control block (pcb) and 32 bytes for
the process name to your process stack to calculate the minimum stacksize (160 bytes).
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vector Interrupt Vector.

Interrupt vector connected to the created interrupt process. This is CPU-dependent.
prio N/A

Must be set to 0 (reserved for later use).

state N/A

Must be set to 0 (reserved for later use).

plid Pool ID.

Pool ID from where the message buffer (which holds the stack and the pcb) will be allocated.

4.71.4 Return Value

ID of the created process.

4.71.5 Example

hello_pid = sc_procIntCreate(

/* process name */ "SCI_tick",

/* process func */ (void (*) (void))SCI_tick,
/* stacksize */ 256,

/* vector */ 25,

/* priority */ 0,

/* state */ 0,

/= pOO'l—'id */ SC_DEFAULT_POOL

)

4.71.6 Errors

Error Code | Error Type Extra Value

KERNEL ENO_KERNELD | SC_ ERR PROCESS FATAL
There is no kernel daemon defined in the system.

KERNEL EILL PROC NAME | SC_ ERR_MODULE FATAL
Parameter name not valid. ¢0 = Pointer to process name

KERNEL EILL PROCTYPE ; SC_ERR MODULE FATAL
Illegal process type. €0 = Process type

KERNEL EILL PARAMETER ;| SC ERR MODULE FATAL
Illegal interrupt vector. €0 = Interrupt vector
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4.72 sc_proclrgRegister

4.72.1 Description

This system call is used to register an existing interrupt process for one more more other interrupt vectors.
Called from an interrupt process, registers the caller to be activated also if interrupt “vector” fires.

Intention of this system call is to allow handling of interrupts in the non-safe part of an application. To do so, a
(safe) interrupt process may register for multiple interrupts and notify a (non-safe) priority process.

To minimize the overhead, the sc_ msgAllocTx() system call can be used, which can carry enough information to
handle the interrupt. Since allocation is done in the receivers pool, no copying is needed if the message is sent
across module boundaries.

It is a fatal error, if “vector” is already used.

Kernels: V1, V2 and V2INT

4.72.2 Syntax

void sc_procIrqrRegister(
uint32_t vector

);

4.72.3 Parameter

vector Interrupt vector.

Must be in the range 0..SC_MAX INT VECTOR.

4.72.4 Return Value

None.

4.72.5 Example

SC_INT_PROCESS( SCI_canMBX0, src )
{
if ( src == SC_PROC_WAKEUP_CREATE ){
sc_procIrgRegister( CAN_MBX1_IRQ_VECTOR );
sc_procIrgqRegister( CAN_MBX2_IRQ_VECTOR );
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4.72.6 Errors

Error Code | Error TypeExtra Value

KERNEL EILL PROCTYPE|SC_ERR PROCESS FATAL
Not an interrupt process. €0 = Process ID

KERNEL EILL VECTOR|SC_ERR PROCESS FATAL
Illegal Interrupt Vector e0 = vector
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4.73 sc_proclrgUnregister

4.73.1 Description

This system call is used to unregister previously registered interrupts.
Called from an interrupt process, removes it from being activated thru interrupt “vector”.
It is a fatal error, if “vector” is not registered on the caller or if <vector> is the vector the interrupt was created for.

Kernels: V1, V2 and V2INT

4.73.2 Syntax

void sc_procIrqunregister(
uint32_t vector

)

4,73.3 Parameter

vector Interrupt vector.

Must be in the range 0..SC_MAX INT VECTOR.

4.73.4 Return Value

None.

4.73.5 Example

SC_INT_PROCESS( SCI_canMBX0, src )

{
if ( src == SC_PROC_WAKEUP_KILL ){
sc_procIrqunregister( CAN_MBX1_IRQ_VECTOR );
sc_procIrqunregister( CAN_MBX2_IRQ_VECTOR );

4.73.6 Errors

Error Code | Error TypeExtra Value

KERNEL EILL PROCTYPE|SC_ERR PROCESS FATAL
Not an interrupt process. €0 = Process ID

KERNEL EILL VECTOR|SC ERR PROCESS FATAL
Illegal Interrupt Vector e0 = vector
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474 sc_procKill

4.74.1 Description

This system call is used to request the kernel daemon to kill a process.
The standard kernel daemon (s¢_Kkerneld) needs to be defined and started at system configuration.

Any process type (prioritized, interrupt, timer) can be killed. No external processes (on a remote CPU) can be
killed.

If a cleaning-up is executed (depending on the flag parameter) all message buffers owned by the process will be
returned to the message pool. If an observe is active on that process the observe messages will be sent to the ob-
serving processes. A significant time can elapse before a possible observe message is posted.

Kernels: V1, V2 and V2INT

4.74.2 Syntax

void sc_procKill(

sc_pid_t pid,
flags_t flag
);

4.74.3 Parameter

pid Process ID.

<pid> Process ID of the process to be killed.
SC CURRENT PID  Current running (caller) process.

flag Process kill flag.

0 A cleaning up will be executed.
SC PROCKILL KILL No cleaning up will be requested.

4.74.4 Return Value

None

4.74.5 Example

sc_procKill( SC_CURRENT_PID,0 );

SCIOPTA - Kernel
4-128 Manual Version 5.0 Kernel Manual



4 System Calls Reference »
B SCIOPTA

4.74.6 Errors

Error Code | Error Type Extra Value

KERNEL ENO_KERNELD | SC ERR PROCESS FATAL
There is no kernel daemon defined in the system.

KERNEL EILL PID;SC ERR PROCESS FATAL
pid= e0 = pid
pid = SC_ILLEGAL PID
mid too large
process index too large.

KERNEL EILL PID|SC ERR PROCESS WARNING
Process killed or pid not valid. e0 = pid
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4.75 sc_procNameGet

4.75.1 Description

This call is used to get the full name of a process.

The name will be returned inside a SCIOPTA message which is allocated by the kernel. The kernel sets the caller
as owner of the message.

The user must free the message after use.

If the process (pid) does not exist (or does not exist any more) and the pid has a valid value (between min and max)
the kernel calls the error hook (if it exists) and generates a warning. After returning from the error hook the system
call sc_procNameGet returns NULL. If the pid has no valid value (out of scope) the kernel calls the error hook with
a fatal error. If there is no error hook, he system loops at the error label.

Kernels: V1, V2 and V2INT

4.75.2 Syntax

sc_msg_t sc_procNameGet(
sc_pid_t pid
);

4.75.3 Parameter

pid Process ID.

<pid> Process ID of the process where the name is requested.
SC CURRENT PID  Current running (caller) process.

4.75.4 Return Value

Message owned by the caller if the process exists.

If the return value is nonzero the returned message buffer is owned by the caller and the message is of type sc_proc-
NameGetMsgReply_t and the message ID is SC_PROCNAMEGETMSG_REPLY. The message data contains
the 0 terminated ASCII name string of the process. The message is defined in the sciopta.msg include file.

typedef struct sc_procNameGetMsgReply_s {
sc_msgid_t id;
sc_errcode_t error;

char target [SC_MODULE_NAME_SIZE+1];
char module[SC_MODULE_NAME_SIZE+1];
char process[SC_PROC_NAME_SIZE+1];

} sc_procNameGetMsgReply_t;
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4.75.5 Example
sc_msg_t senderName;

senderName = sc_procNameGet( sender );

4.75.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL PID|SC ERR PROCESS FATAL
Illegal pid. e0 =pid
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476 sc_procObserve

4.76.1 Description

This system call is used to supervise a process.

The sc_procObserve system call will request the message to be sent back if the given process dies (process super-
vision). If the supervised process disappears from the system (process ID) the kernel will send the requested and
registered message to the supervising process.

The process to supervise can be external (in another CPU).

Kernels: V1, V2 and V2INT

4.76.2 Syntax

void sc_procObserve(
sc_msgptr_t msgptr,
sc_pid_t pid

);

4.76.3 Parameter

msgptr Pointer to the observe message pointer.

Pointer to the message which will be returned if the supervised process disappears. The message
must be of the following type:
struct err_msg {
sc_msgid_t id;
sc_errcode_t error;
/* user defined data */

¥
pid Process ID.
<pid> Process ID of the process where the name is requested.

4.76.4 Return Value

None.
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4.76.5 Example

struct dead_s {
sc_msgid_t id;
sc_errcode_t errcode;
1
union sc_msg{
sc_msgid_t id;
struct dead_s dead;
1
sc_msg_t msg;
msg = sc_msgAlloc( sizeof(struct dead_s), Oxdead, 0, SC_FATAL_IF_TMO );

sc_procObserve( &msg, slave_pid );

4.76.6 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR|SC ERR PROCESS FATAL
Either pointer to message or pointer to message pointer

are zC€ro.

KERNEL EILL PID|SC ERR PROCESS FATAL
Illegal pid. e0 = pid
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4.77 sc_procPathCheck

4.77.1 Description

This call is used to check if the construction of a path is correct. It checks the lengths of the system, module and
process names and the number of slashes and if it contains only valid character (A-Z,a-z,0-9 and underscore)..

Kernels: V1, V2 and V2INT

4.77.2 Syntax

sc_errcode_t sc_procPathCheck(
const char *path

)

4.77.3 Parameter

path Pointer to the path with the name of the process.
path::=process_name Process resides within the caller’s module.
path::="/’process_name Process resides in the system module of the call-
er’s target.
path::="//"<system_name>’/’process_name Process resides in the system module of an exter-
nal target.
path::="/’<module_name>’/’process_name Process resides in another than the system module

of the caller’s target.

path::="//’<system name>’/’<module name>’/’process_name If the process resides in another than the system
module of an external target.

4.77.4 Return Value

!= 0 if the path is correct.

== 0 if the path is wrong.

4.77.5 Example
if ( !sc_procPathcheck("//target0//targetl/module/slave™) ){

sc_miscError(0x1002,0);
}

4.77.6 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR|SC_ERR SYSTEM FATAL
Illegal path (pointer to path == 0). €0 = pointer to path name.
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4.78 sc_procPathGet

4.78.1 Description

This call is used to get the full path of a process.

The path will be returned inside a SCIOPTA message buffer which is allocated by the kernel. The kernel sets the
caller as owner of the message.

The user must free the message after use.

If the process (pid) does not exist (or does not exist any more) and the pid has a valid value (between min and max)
the kernel calls the error hook (if it exists) and generates a warning. After returning from the error hook the system
call sc_procNameGet returns zero. If the pid has no valid value (out of scope) the kernel calls the error hook with
a fatal error. If there is no error hook, he system loops at the error label.

Kernels: V1, V2 and V2INT

4.78.2 Syntax

sc_msg_t sc_procPathGet(
sc_pid_t pid,
flags_t flags

);

4.78.3 Parameter

pid Process ID.

<pid> Process ID of the process where the path is requested.

flags sc_procPathGet flags.

=0 The full path is returned:
’//’<system_name>’/’<module_name>’/’process_name

==0 The short path is returned:

’/’<module_name>’/’process_name
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4.78.4 Return Value

Message owned by the caller if the process exists.

If the return value is nonzero the returned message buffer is owned by the caller and the message is of type
sc_procPathGetMsgReply t and the message ID is SC_ PROCPATHGETMSG REPLY. The message data
contains the 0 terminated ASCII name string of the process. The message is defined in the sciopta.msg include file.

typedef struct sc_procPathGetMsgReply_s {
sc_msgid_t id;

sc_pid_t pid;
sc_errcode_t error;
char path[1];

} sc_procPathGetMsgReply_t;

4.78.5 Example

sc_msg_t msg;

msg = sc_procPathGet( SC_CURRENT_PID, 1 );

if ( strstr(msg->path.path,"nodel™) ){
remote = "//node2/node2/echo";

} else {
remote = "//nodel/nodel/echo";
3

4.78.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL PID|SC ERR MODULE FATAL
Illegal pid. e0 =pid
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4.79 sc_procPpidGet

4.79.1 Description

This call is used to get the process ID of the parent (creator) of a process.

Kernels: V1, V2 and V2INT

4.79.2 Syntax

sc_pid_t sc_procPpidGet(
sc_pid_t pid
)

4.79.3 Parameter

pid Process ID.

<pid> Process ID of the process to be killed.
SC_CURRENT PID  Current running (caller) process.

4.79.4 Return Value

Process ID of the parent process if the parent process exists
Process ID of the parent process of the caller if parameter pid was SC_CURRENT PID.
SC _ILLEGAL_PID if the parent process does no longer exist.
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4.79.5 Example

typedef struct key_s {
uint8_t scan;
uint8_t cntrl;

} sckey_t;

#define KEYB_MSG 0x30000001
typedef struct keyb_msg_s{
sc_msgid_t 1id;
sckey_t data;
} keyb_msg_t;
sc_msg_t msg;

sc_pid_t ttyd_pid = sc_procPpidGet( SC_CURRENT_PID );

msg = sc_msgAlloc( sizeof(keyb_msg_t), KEYB_MSG, 0, SC_ENDLESS_TMO );
if (msg ){

msg->keyb.data.scan = key;

msg->keyb.data.cntrl = control_keys;

(&msg, ttyd_pid,0);
}

4.79.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL PID|SC ERR MODULE FATAL
Illegal pid. e0 =pid
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rocPrioCreate

4.80.1 Description

This system call is used to request the kernel daemon to create a prioritized process. The standard kernel daemon
(sc_kerneld) needs to be defined and started at system configuration.

The process will be created within the callers module.

Only supervisor-processes will be created (and no FPU).

The maximum number of processes for a specific module is defined at module creation.

Kernels: V1

4.80.2 Syntax

sc_pid_t sc_procPrioCreate(

const char
void (*entr

sc_bufsize_

sc_ticks_t
sc_prio_t
int
sc_poolid_t

);

*name,

y) (void),

t stacksize,
slice,
prio,
state,
plid

4.80.3 Parameter

name Pointer to process name.
The name is represented by a ASCII character string terminated be 0. The string can have up to
31 characters. Allowed characters are A-Z, a-z, 0-9 and underscore.

entry Pointer to process function.
This is the address where the created process will start execution.

stacksize Process stack size.
The kernel will use one of the fixed message buffer sizes from the message pool which is big
enough to include the stack. Add 128 bytes for the process control block (pcb) and 32 bytes for
the process name to your process stack to calculate the minimum stacksize (160 bytes).

slice Time slice of the prioritized process.

prio Process priority.
The priority of the process which can be from 0 to 31. 0 is the highest priority.
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state Process state after creation.
SC PDB_STATE RUN The process will be on READY state. It is ready to run and will be swapped-in if
it has the highest priority of all READY processes.
SC PDB_STATE STP The process is stopped. Use the sc_procStart system call to start the process.
plid Pool ID.

Pool ID from where the message buffer (which holds the stack and the pcb) will
be allocated.

4.80.4 Return Value

ID of the created process.

4.80.5 Example

hello_pid = sc_procPrioCreate(

/* process nhame */ "hello",

/* process func */ (void (*) (void))hello,
/* stacksize */ 512,

/* slice */ 0,

/* priority */ 16,

/* run-state */ SC_PDB_STATE_RUN,

/* pool-id */ SC_DEFAULT_POOL

);

4.80.6 Errors

Error Code | Error Type Extra Value

KERNEL ENO KERNELD ; SC ERR PROCESS FATAL
There is no kernel daemon defined in the system.

KERNEL EILL PROC NAME | SC ERR_ MODULE FATAL
Parameter name not valid. e0 = Pointer to process name

KERNEL EILL PRIORITY | SC ERR MODULE FATAL
Illegal priority (>=31) e0 = Requested priority

KERNEL EILL PROCTYPE |SC ERR MODULE FATAL
Illegal process type. e0 = Process type

KERNEL EILL SLICE | SC ERR MODULE FATAL
Illegal slice value e0 = Slice
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Error Code | Error Type Extra Value

KERNEL EILL STACKSIZE | SC ERR MODULE FATAL
Stack not valid. e0 = Requested stacksize

KERNEL EILL. MODULE | SC ERR_ MODULE FATAL
Module cb is not valid. €0 = Module ID

KERNEL ENO MORE PROC;|SC ERR MODULE FATAL
Number of maximum processes reached. €0 = No of processes

KERNEL EOUT OF MEMORY | SC ERR MODULE FATAL
Size does not fir into module memory.
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4.81 sc_procPrioGet

4.81.1 Description

This process is used to get the priority of a prioritized process.
In SCIOPTA the priority ranges from 0 to 31. 0 is the highest and 31 the lowest priority.
Kernels: V1, V2 and V2INT

4.81.2 Syntax

sc_prio_t sc_procPrioGet(
sc_pid_t pid
)

4.81.3 Parameter

pid Process ID.

<pid> Process ID of the process to get the priority.
SC_CURRENT PID  Current running (caller) process.

4.81.4 Return Value

Priority of any given process if parameter pid was any process.
Priority of the callers process if parameter pid was SC_CURRENT _PID.
32 if there was a warning of an invalid CONNECTOR process.
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4.81.5 Example

// Create process "proc_A" with lower priority than caller
sc_pid_t proc_A_pid;

sc_prio_t prio = sc_procPrioGet( SC_CURRENT_PID ) + 1;

static const sc_pdbprio_t pdb = {
/* process-type */ PCB_TYPE_STATIC_PRI,

/* process-name */ "proc_A",
/* function-name */ proc_A,
/* stacksize */ 1024,
/* pcb */ 0,
/* stack */ 0,
/* supervisor-flag */ SC_KRN_FLAG_TRUE,
/* FPU-flag */ SC_KRN_FLAG_FALSE,
/* spare */ 0,
/* time-slice */ 0,
/* priority */ prio
};

proc_A_pid = sc_ProcCreate2( (const sc_pdb_t *)&pdb, SC_PDB_STATE_RUN, 0x0);

4.81.6 Errors

Error Code | Error Type Extra Value

»
SCIOPTA
«

KERNEL EILL PID|SC ERR MODULE FATAL
Illegal pid. e0 =pid

KERNEL EPROC NOT PRIO;SC ERR MODULE FATAL
Caller is not a prioritized process. e0 =pid
el = process type
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4.82 sc_procPrioSet

4.82.1 Description

This call is used to set the priority of a process.
Only the priority of the caller’s process can be set and modified.

If the new priority is lower to other ready processes the kernel will initiate a context switch and swap-in the process
with the highest priority.

If there are already existing processes at the same priority, the process which has just moved to that priority will
be put at the end of the list and swapped-out.

Init processes are treated specifically. An init process is the first process in a module and does always exist. An init
process can set its priority on level 32. This will redefine the process and it becomes an idle process. The idle pro-
cess will be called by the kernel if there are no processes ready.

Kernels: V1, V2 and V2INT

4.82.2 Syntax

void sc_procPrioSet(
sc_prio_t prio

)’

4.82.3 Parameter

prio Process priority.

The new priority of the caller’s process (0 .. 31).

4.82.4 Return Value

None.

4.82.5 Example

// Switch caller to lowest-priority

sc_procPrioset( 31 );
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4.82.6 Errors

Error Code | Error Type

Extra Value

»
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KERNEL_EPROC NOT PRIO ! SC_ERR_MODULE_FATAL

Caller is not a prioritized process.

KERNEL_EILL PRIORITY ! SC_ERR_PROCESS FATAL

Illegal priority. Priority == 32.

KERNEL EILL PRIORITY | SC_ERR_PROCESS FATAL

Illegal priority.
Priority > 32.
priority > max_prio.

e0 = process type

e0 = process type
el = module priority

e0 = process type
el =-1
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4.83 sc_procSchedLock

4.83.1 Description

This system call will lock the scheduler and return the number of times it has been locked before.

SCIOPTA maintains a scheduler lock counter. If the counter is 0 scheduling is activated. Each time a process calls
sc_procSchedLock the counter will be incremented.

Interrupts are not blocked if the scheduler is locked.

Kernels: V1, V2 and V2INT

4.83.2 Syntax

int sc_procSchedLock(void);

4.83.3 Parameter

None

4.83.4 Return Value

Internal scheduler lock counter. Number of times the scheduler has been locked.

4.83.5 Example
// count instances
sc_procSchedLock(Q);
++counter;

sc_procSchedunlock();

4.83.6 Errors

Error Code | Error Type Extra Value

KERNEL EPROC NOT PRIO;SC ERR MODULE FATAL
Caller is not a prioritized process. e0 = process type
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4.84 sc_procSchedUnlock

4.84.1 Description

This system call will unlock the scheduler.

SCIOPTA maintains a scheduler lock counter. Each time a process calls sc_procSchedUnlock the counter will be
decremented. If the counter reaches a value of 0 the SCIOPTA scheduler is called and activated. The ready process
with the highest priority will be swapped in.

It is illegal to unlock a not locked scheduler.

Kernels: V1, V2 and V2INT

4.84.2 Syntax

void sc_procSchedunlock(void);

4.84.3 Parameter

None.

4.84.4 Return Value

None

4.84.5 Example

// count instances
sc_procSchedLock();

++counter;
sc_procSchedunTlock();

4.84.6 Errors

Error Code | Error Type Extra Value

KERNEL EPROC NOT PRIO;|SC ERR MODULE FATAL
Caller is not a prioritized process. e0 = process type

KERNEL ELOCKED ; SC ERR MODULE FATAL
Interrupts are locked.

KERNEL EUNLOCK WO LOCK |SC ERR MODULE FATAL
Lockcounter == 0.
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4.85 sc_procSliceGet

4.85.1 Description

This call is used to get the time slice of a prioritized or timer process.

The time slice is the period of time between calls to the timer process in ticks or the the slice of round-robin sched-
uled prioritized processes on the same priority.

Kernels: V1, V2 and V2INT

4.85.2 Syntax

sc_ticks_t sc_procSliceGet(
sc_pid_t pid
);

4.85.3 Parameter

pid Process ID.

<pid> Process ID of the process to get the time slice.
SC_CURRENT PID  Current running (caller) process.

4.85.4 Return Value

Period of time between calls to any given timer process in ticks

4.85.5 Example

sc_ticks_t new_ticks;
new_ticks = sc_procSliceGet( SC_CURRENT_PID );

4.85.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL PROCTYPE |SC ERR MODULE FATAL
Caller is not a prioritized process. e0 =pid
el = process type

KERNEL EILL PID |SC_ERR_MODULE WARNING
Process/Module disappeared e0 = pid

KERNEL EILL PID |SC ERR MODULE FATAL
[llegal pid. e0 = pid
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4.86 sc_procSliceSet

4.86.1 Description

This call is used to set the time slice of a prioritized or timer process.

The modified time slice will become active after the current time slice expired or if the timer gets started. It can
only be activated after the old time slice has elapsed.

Kernels: V1, V2 and V2INT

4.86.2 Syntax

void sc_procSliceset(
sc_pid_t pid,
sc_ticks_t slice

)

4.86.3 Parameter

pid Process ID.

<pid> Process ID of the process to set the time slice.
SC_CURRENT PID  Current running (caller) process.

slice New period of time between calls to the timer process in ticks.
1=0 0 is only allowed for priortized processes and disables the time-slice.
4.86.4

Return Value

None.

4.86.5 Example

sc_procSliceSet( SC_CURRENT_PID, 5 );
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4.86.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL PROCTYPE | SC_ERR MODULE FATAL
Caller is not a prioritized process. e0 =pid
el = process type

KERNEL EILL PID|SC_ERR MODULE WARNING
Process/Module disappeared e0 = pid

KERNEL EILL PID|SC ERR MODULE FATAL
Illegal pid. e0 = pid
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4.87 sc_procStart

4.87.1 Description

This system call will start a prioritized or timer process.

SCIOPTA maintains a start/stop counter per process. If the counter is >0 the process is stopped. Each time a process
calls sc_procStart the counter will be decremented. If the counter has reached the value of 0 the process will start.

If the started process is a prioritized process and its priority is higher than the priority of the currently running pro-
cess, it will be swapped in and the current process swapped out.

If the started process is a timer process, it will be entered into the timer list with its time slice.
It is illegal to start a process which was not stopped before.

Kernels: V1, V2 and V2INT

4.87.2 Syntax

void sc_procStart(
sc_pid_t pid
DR

4.87.3 Parameter

pid Process ID.

<pid> Process ID of the process to be started.

4.87.4 Return Value

None.

4.87.5 Example

sc_procStart( proc_A_pid );
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4.87.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL PROCTYPE | SC_ERR MODULE FATAL
Caller is not a prioritized or timer process. e0 =pid
el = process type

KERNEL EILL PID;SC ERR_ MODULE WARNING
Illegal pcb e0 = pid

KERNEL EILL PID;SC ERR MODULE FATAL
Process is caller. e0 = pid
Process is init process.

KERNEL ESTART NOT_STOPPED | SC_ERR MODULE FATAL
Stop counter already 0 e0 = pid
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4.88 sc_procStop

4.88.1 Description

This system call will stop a prioritized or timer process.

SCIOPTA maintains a start/stop counter per process. If the counter is >0 the process is stopped. Each time a process
calls sc_procStop the counter will be incremented.

If the stopped process is the currently running prioritized process, it will be halted and the next ready process will
be swapped in.

If a timer process will be stopped, it will immediately removed from the timer list and the system will not wait until
the current time slice expires.

V2 only: An interrupt will be invoked (wakeup) with SC PROC_ WAKEUP STOP.
V1: It is illegal to stop an interrupt process.

Kernels: V1, V2 and V2INT

4.88.2 Syntax

void sc_procStop(
sc_pid_t pid
)

4.88.3 Parameter

pid Process ID.

<pid> Process ID of the process to be stopped.
SC _CURRENT PID  Current running (caller) process will be stopped.

4.88.4 Return Value

None.

4.88.5 Example

sc_procStop( SC_CURRENT_PID );
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4.88.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL PROC|SC ERR MODULE FATAL
Caller is not a prioritized or timer process. e0 =pid
el = process type

KERNEL EILL PID;SC ERR_ MODULE WARNING
Illegal pcb e0 = pid

KERNEL EILL PID;SC ERR MODULE FATAL
Process is caller. e0 = pid
Process is init process.

KERNEL EILL VALUE;SC ERR MODULE FATAL
Stop counter already 0
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This system call is used to request the kernel daemon to create a timer process. The standard kernel daemon (sc_k-

erneld) needs to be defined and started at system configuration.
The process will be created within the callers module.
The maximum number of processes for a specific module is defined at module creation.

Kernels: V1

4.89.2 Syntax

sc_pid_t sc_procTimCreate(
const char *name,
void (*entry) (int),
sc_bufsize_t stacksize,

sc_ticks_t period,
sc_ticks_t initdelay,
int state,

sc_poolid_t plid
)

4.89.3 Parameter

name Pointer to process name.

The name is represented by a ASCII character string terminated be 0. The string can have
up to 31 characters. Recommended characters are A-Z, a-z, 0-9 and underscore.

entry Pointer to process function.

This is the address where the created process will start execution.

stacksize Process stack size.

The kernel will use one of the fixed message buffer sizes from the message pool which is
big enough to include the stack. Add 128 bytes for the process control block (pcb) and 32
bytes for the process name to your process stack to calculate the minimum stacksize (160

bytes).

period Time period.

Period of time between calls to the timer process in ticks.
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initdelay Initial time delay.
Initial delay in ticks before the first time call to the timer process.

state Process state after creation.

SC_PDB_STATE RUN The process will be on READY state. It is ready to run and will be swapped-in if
it has the highest priority of all READY processes.

SC PDB_STATE STP The process is stopped. Use the sc_procStart system call to start the process.

plid Pool ID.

Pool ID from where the message buffer (which holds the stack and the pcb) will
be allocated.

4.89.4 Return Value

ID of the created process.

4.89.5 Example

hello_pid = sc_procTimCreate(

/* process name */ "SCI_tick",

/* process func */ (void (*) (void))SCI_tick,
/* stacksize */ 256,

/* period */ 10,

/* initdelay */ 0,

/* state */ SC_PDB_STATE_RUN,

/* pool-id */ SC_DEFAULT_POOL

);

4.89.6 Errors

Error Code | Error Type Extra Value

KERNEL ENO KERNELD | SC ERR PROCESS FATAL
There is no kernel daemon defined in the system.

KERNEL EILL PROC NAME | SC_ ERR MODULE FATAL
Parameter name not valid. e0 = Pointer to process name

KERNEL EILL PROCTYPE | SC_ERR MODULE FATAL
Illegal process type. e0 = Process type

KERNEL EILL SLICE;SC_ERR MODULE FATAL
Illegal slice valueSlice e0 = Slice
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4.90.1 Description

This system call is used to cancel an installed supervision of a process.
The message given by the sc_procObserve system call will be freed by the kernel.
Kernels: V1, V2 and V2INT

4.90.2 Syntax

void sc_procunobserve(
sc_pid_t pid,
sc_pid_t observer

)

4.90.3 Parameter

»
SCIOPTA
«

pid Supervised process ID.

<pid> Process ID of the process which is supervised.
observer Observer process ID.

<pid> Process ID of the observer process.

SC_CURRENT PID  Current process is observer.

4.90.4 Return Value

None.

4.90.5 Example

sc_procuUnobserve( slave, SC_CURRENT_PID );

4.90.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL PID|SC ERR_ MODULE WARNING
Illegal pcb e0 =pid

KERNEL EILL PID!SC_ERR MODULE FATAL
Process is caller. e0 =pid
Process is init process.
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491 sc_procVarDel

4.91.1 Description

This system call is used to remove a process variable from the process variable data area.

Kernels: V1, V2 and V2INT

4.91.2 Syntax

int sc_procvarbel (

);

sc_tag_t tag

4.91.3 Parameter

tag

Process variable tag.

User defined tag of the process variable which was set by the sc_procVarSet call.

4.91.4 Return Value

0 if the system call fails and the process variable could not be removed.

1=0 if the process variable was successfully removed.

4.91.5 Example

4.91.6 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR|SC ERR PROCESS FATAL
No process variable set
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492 sc_procVarGet

4.92.1 Description

This system call is used to read a process variable.

Kernels: V1, V2 and V2INT

492.2 Syntax

int sc_procvarGet(
sc_tag_t tag,
sc_var_t *value

)

4.92.3 Parameter

tag Process variable tag.

User defined tag of the process variable which was set by the sc_procVarSet call.

value Process variable.

Pointer to the variable where the process variable will be stored.

4.92.4 Return Value

0 if the system call fails and the process variable could not be found and read.

1=0 if the process variable was successfully read.

492.5 Example

4.92.6 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR|SC ERR PROCESS FATAL
No procVar set or value == NULL
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4.93.1 Description

This system call is used to setup and initialize a process variable area.
Kernel V1: The user should allocate a message that can hold (n+1) variable:

size = sizeof(sc_local_t)*(n+1);

Kernels V2: The user should allocate a message for n variables plus controll block:

size = sizeof(sc_varpool_t)+sizeof(sc_Tlocal_t)*n.

Kernels: V1, V2 and V2INT

4.93.2 Syntax

void sc_procvarInit(
sc_msgptr_t varpool,
unsigned int n

)

4.93.3 Parameter

varpool Process variable buffer.

<ptr> Pointer to the message buffer holding the process variables.
NULL or SC_NIL Kernels V2 only: The kernel will allocate the message buffer.
n Maximum number of process variables.

4.93.4 Return Value

None.

4.93.5 Example
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4.93.6 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR |SC _ERR PROCESS FATAL
No procVar set or value = NULL

KERNEL ENOT OWNER | SC_ ERR PROCESS FATAL
Process does not own the buffer e0 = owner

KERNEL EILL VALUE |SC ERR PROCESS FATAL
Size too small. e0 = size

KERNEL EALREADY DEFINED ;| SC ERR PROCESS FATAL
Process variable already set. e0 = pointer to message buffer
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494 sc_procVarRm

4.94.1 Description

This system call is used to remove a whole process variable area.

Kernels: V1, V2 and V2INT

4.94.2 Syntax

sc_msg_t sc_procvarRm( void );

4.94.3 Parameter

None

4.94.4 Return Value

Pointer to the message buffer holding the process variables.

4.94.5 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR|SC ERR PROCESS FATAL
No procVar set or value == NULL
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4.95 sc_procVarSet

4.95.1 Description

This system call is used to set or modify a process variable.

Kernels: V1, V2 and V2INT

4.95.2 Syntax

int sc_procvarsSet(
sc_tag_t tag,
sc_var_t value

)

4.95.3 Parameter

tag Process variable tag.

»
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«

User defined tag of the process variable.
Valid values: All except 0.

value Value of the process variable.

4.95.4 Return Value

0 if the system call fails and the process variable could not be defined or modified.

!=0 if the process variable was successfully defined or modified.

4.95.5 Example

4.95.6 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR }|SC _ERR PROCESS FATAL
No procVar set
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496 sc_procVectorGet

4.96.1 Description

This system call is used to get the interrupt vector of an interrupt process.

Kernels: V1, V2 and V2INT

4.96.2 Syntax

int sc_procvVectorGet(
sc_pid_t pid
)

4.96.3 Parameter

pid Process ID.

Process ID of the interrupt process.

4.96.4 Return Value

Interrupt vector of the interrupt process.

4.96.5 Errors

Error Code | Error Type Extra Value

KERNEL EILL PROCTYPE | SC_ERR MODULE FATAL
Caller is not an interrupt process. e0 = pid
el = process type

KERNEL EILL PID|SC ERR MODULE WARNING
Illegal pcb e0 =pid

KERNEL_EILL PID | SC_ERR_MODULE FATAL
Process is caller. e0 =pid
Process is init process.
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497 sc_procWakeupEnable

4.97.1 Description

This system call is used to enable the wakeup of a timer or interrupt process.
Kernels: V1, V2 and V2INT
Please Note:

In V1 wakeup is active by default. In V2 and V2INT sc_procWakeupEnable must be called explicitely.

4.97.2 Syntax

void sc_procwakeupEnable( void )

4.97.3 Parameter

None.

4.97.4 Return Value

None.

4.97.5 Example

4.97.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL PROCTYPE | SC_ERR MODULE FATAL
Caller is not an interrupt or timer process. e0 = process type
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498 sc_procWakeupDisable

4.98.1 Description

This system call is used to disable the wakeup of a timer or interrupt process.

Kernels: V1, V2 and V2INT

4.98.2 Syntax

void sc_procwakeupDisable( void )

4.98.3 Parameter

None.

4.98.4 Return Value

None.

4.98.5 Example

4.98.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL PROCTYPE ; SC_ERR MODULE FATAL
Caller is not an interrupt or timer process. e0 = process type
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499 sc_procYield

4.99.1 Description

This system call is used to yield the CPU to the next ready process within the current process's priority group.

Kernels: V1, V2 and V2INT

4.99.2 Syntax

void sc_procyield( void );

4.99.3 Parameter

None.

4.99.4 Return Value

None.

4.99.5 Example

sc_procyield ;

4,.99.6 Errors

Error Code | Error Type Extra Value

KERNEL ELOCKED | SC ERR MODULE FATAL
Scheduling not possible as it is locked.

KERNEL EPROC NOT PRIO | SC ERR MODULE FATAL
Caller is not a prioritized process. e0 = process type
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4.100 sc_safe_charGet

4.100.1 Description

System call to get safe data of specific char types. The data is stored once in normal and in inverted format.

Kernels: V2 and V2INT

4.100.2 Syntax

char sc_safe_charGet( sc_safe_char_t *si )

unsigned char sc_safe_ucharGet( sc_safe_uchar_t *si )
int8_t sc_safe_s8Get( sc_safe_s8_t *si )

uint8_t sc_safe_u8Get( sc_safe_u8_t *si )

4.100.3 Parameter

si Address of safe data storage.

Start address where value and its inverted version are stored.

4.100.4 Return Value

None.

4.100.5 Example

4.100.6 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR|SC _ERR PROCESS FATAL
Parameter si not valid (== 0).
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4.101 sc_safe_charSet

4.101.1 Description
System call to set safe data of specific char types at a given address in memory. The data is stored once in normal
and in inverted format.

Kernels: V2 and V2INT

4.101.2 Syntax

void sc_safe_charset( sc_safe_char_t *si, char v)

Yo

void sc_safe_ucharset( sc_safe_uchar_t *si, unsigned char v)

void sc_safe_s8Set( sc_safe_s8_t *si, int8_t v)

void sc_safe_u8Set( sc_safe_u8_t *si, uint8_t v)

4.101.3 Parameter

si Address of safe data storage.

Start address where value and its inverted version are stored.

v Safe data.

Safe data of specific char types to be stored.

4.101.4 Return Value

None.

4.101.5 Example

4.101.6 Errors

Error Code | Error Type Extra Value

KERNEL _ENIL PTR |SC ERR PROCESS FATAL
Parameter si not valid (== 0).
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4.102 sc_safe_<type>Get

4.102.1 Description

System call to get safe data of specific types. The data is stored once in normal and in inverted format.

Kernels: V2 and V2INT

4.102.2 Syntax

int sc_safe_intGet( sc_safe_int_t *si );

unsigned int sc_safe_intGet( sc_safe_uint_t *si );

Tong sc_safe_intGet( sc_safe_Tlong_t *si );

unsigned Tong sc_safe_intGet( sc_safe_ulong_t *si );

__532 sc_safe_intGet( sc_safe_s32_t *si );

uint32_t sc_safe_intGet( sc_safe_u32_t *si );

sc_pool_cb_t *sc_safe_poolcb_ptrGet( sc_safe_poolch_ptr_t *si );
sc_pch_t *sc_safe_pcbptrGet( sc_safe_pcbptr_t *si );
sc_module_cb_t *sc_safe_mcbptrGet( sc_safe_mcbptr_t *si );
sc_modulesize_t sc_safe_modulesizeGet( sc_safe_modulesize_t*si );
sc_ticks_t sc_safe_ticksGet( sc_safe_ticks_t *si );

sc_time_t sc_safe_timeGet( sc_safe_time_t *si );

sc_pid_t sc_safe_pidGet( sc_safe_pid_t *si );

sc_mid_t sc_safe_midGet( sc_safe_mid_t *si );

sc_errcode_t sc_safe_errcodeGet( sc_safe_errcode_t *si );

void *sc_safe_voidptrGet( sc_safe_voidptr_t *si );
sc_triggerval_t sc_safe_triggervalGet( sc_safe_triggerval_t *si );
sc_plsize_t sc_safe_plsizeGet( sc_safe_plsize_t *si );
sc_poolid_t sc_safe_poolidGet( sc_safe_poolid_t *si );
sc_bufsize_t sc_safe_bufsizeGet( sc_safe_bufsize_t *si );

sc_prio_t sc_safe_prioGet( sc_safe_prio_t *si );

4.102.3 Parameter

si Address of safe data storage.

Start address where value and its inverted version are stored.
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4.102.4 Return Value

None.

4.102.5 Example

4.102.6 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR |SC ERR PROCESS FATAL
Parameter si not valid (== 0).
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4.103 sc_safe_<type>Set

4.103.1 Description

System call to set safe data of specific types at a given address in memory. The data is stored once in normal and
in inverted format.

Kernels: V2 and V2INT

4.103.2 Syntax

void sc_safe_intSet( sc_safe_int_t *si, int v );

1o

void sc_safe_uintSet( sc_safe_uint_t *si, unsigned int v );

oo

void sc_safe_longset( sc_safe_long_t *si, long v );

void sc_safe_ulongSet( sc_safe_ulong_t *si, unsigned long v );

void sc_safe_s32Set( sc_safe_s32_t *si, __s32 v );

void sc_safe_u32set( sc_safe_u32_t *si, uint32_t v );

void sc_safe_poolcb_ptrSet( sc_safe_poolcb_ptr_t *si, sc_pool_ch_t *v );
void sc_safe_pcbptrset( sc_safe_pcbptr_t *si, sc_pcbh_t *v );

void sc_safe_mcbptrset( sc_safe_mcbptr_t *si, sc_module_cb_t *v );

void sc_safe_modulesizeSet( sc_safe_modulesize_t *si, sc_modulesize_t v );
void sc_safe_ticksSet( sc_safe_ticks_t *si, sc_ticks_t v );

void sc_safe_timeset( sc_safe_time_t *si, sc_time_t v );

void sc_safe_pidset( sc_safe_pid_t *si, sc_pid_t v );

void sc_safe_midset( sc_safe_mid_t *si, sc_mid_t v );

void sc_safe_errcodeSet( sc_safe_errcode_t *si, sc_errcode_t v );

void sc_safe_voidptrset( sc_safe_voidptr_t *si, void *v );

void sc_safe_triggervalset( sc_safe_triggerval_t *si, sc_triggerval_t v );
void sc_safe_plsizeset( sc_safe_plsize_t *si, sc_plsize_t v );

void sc_safe_poolidset( sc_safe_poolid_t *si, sc_poolid_t v );

void sc_safe_bufsizeSet( sc_safe_bufsize_t *si, sc_bufsize_t v );

*

void sc_safe_prioset( sc_safe_prio_t *si, sc_prio_t v );

4.103.3 Parameter

si Address of safe data storage.

Start address where value and its inverted version are stored.

v Safe data.

Safe data of specific int types to be stored.
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4.103.4 Return Value

None.

4.103.5 Example

4.103.6 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR |SC ERR PROCESS FATAL
Parameter si not valid (== 0).
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4.104 sc_safe_shortGet

4.104.1 Description

System call to get safe data of specific short types. The data is stored once in normal and in inverted format.

Kernels: V2 and V2INT

4.104.2 Syntax

short sc_safe_shortGet( sc_safe_short_t *si )

1o

unsigned short sc_safe_ushortGet( sc_safe_ushort_t *si )

__s16 sc_safe_s16Get( sc_safe_sl6_t *si )
uintl6_t sc_safe_ul6Get( sc_safe_ul6_t *si )

4.104.3 Parameter

si Address of safe data storage.

Start address where value and its inverted version are stored.

4.104.4 Return Value

Retrieved safe data of specific short types.

4.104.5 Example

4.104.6 Errors

Error Code | Error Type Extra Value

KERNEL ENIL PTR|SC _ERR PROCESS FATAL
Parameter si not valid (== 0).
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4.105 sc_safe_shortSet

4.105.1 Description

System call to set safe data of specific short types at a given address in memory. The data is stored once in normal
and in inverted format.

Kernels: V2 and V2INT

4.105.2 Syntax

void sc_safe_shortset( sc_safe_short_t *si, short v )

void sc_safe_ushortset( sc_safe_ushort_t *si, unsigned short v )
sl16 v )

void sc_safe_ul6Set( sc_safe_ul6_t *si, uintl6_t v )

void sc_safe_sl16Set( sc_safe_s16_t *si

4.105.3 Parameter

si Address of safe data storage.

Start address where value and its inverted version are stored.

v Safe data.

Safe data of specific short types to be stored.

4.105.4 Return Value

None.

4.105.5 Example

4.105.6 Errors

Error Code | Error Type Extra Value

KERNEL _ENIL PTR |SC ERR PROCESS FATAL
Parameter si not valid (== 0).
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4.106.1 Description

This call is used to suspend the calling process for a defined time. The requested time must be given in number of
system ticks.

The calling process will get into a waiting state and swapped out. After the timeout has elapsed the process will
become ready again and will be swapped in if it has the highest priority of all ready processes.

The process will be waiting for at least the requested time minus one system tick.

Kernels: V1, V2 and V2INT

4.106.2 Syntax

Kernels Vv1:

void sc_sleep(
sc_ticks_t tmo

)

Kernels V2:

sc_time_t sc_sleep(
sc_ticks_t tmo

)H

4.106.3 Parameter

tmo Timeout.

Number of system ticks to wait.

4.106.4 Return Value

Kernels V2 only: Activation time. The absolute time (tick counter) value when the calling process became ready.

4.106.5 Example

void resetPHY(){
// Setup some I/0 pins
sc_sleep( 2 );
// Setup some other I/0 pins
sc_sleep( 2 );
// Setup last I/0 pins
sc_sleep( 2 );
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4.106.6 Errors

Error Code | Error Type Extra Value

KERNEL ELOCKED | SC_ ERR_ MODULE FATAL
Scheduler is locked.

KERNEL EPROC NOT PRIO|SC ERR MODULE FATAL
Caller is not a prioritized process.

KERNEL EILL SLICE|SC ERR MODULE FATAL
Illegal timeout value. e0 = tmo
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4107 sc_tick

4.107.1 Description

This function calls directly the kernel tick function and advances the kernel tick counter by 1.

The kernel maintains a counter to control the timing functions. The timer needs to be incremented in regular inter-
vals.

The user shall setup an periodic interrupt process and call sc_tick. The lenght of the period shall be published by
the sc_tickLength system call. sc_tick must be called explicitly.

This system call is only allowed in hardware activated interrupt processes.

Note: A SCIOPTA system can be used tickless. In this case, sc_tick will not be called. Consequently, no timeouts
are allowed.

Kernels: V1, V2 and V2INT

4.107.2 Syntax

void sc_tick(void);

4.107.3 Parameter

None.

4.107.4 Return Value

None.

4.107.5 Example

SC_INT_PROCESS( sysTick, src )

{
if ( src == SC_PROC_WAKEUP_HARDWARE ) {
sc_tick();
/* Handle timer irq */
3
3

4.107.6 Errors

None
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4.108 sc_tickActivationGet

4.108.1 Description

This functions returns the tick time of last activation of the calling process.

Kernels: V2 and V2INT

4.108.2 Syntax

sc_time_t sc_tickActivationGet(void)

4.108.3 Parameter

None

4.108.4 Return Value

Activation time. The absolute time (tick counter) value when the calling process became ready.

4.108.5 Example

4.108.6 Errors

None
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4109 sc_tickGet

4.109.1 Description

This call is used to get the actual kernel tick counter value. The number of system ticks from the system start are
returned.

Kernels: V1, V2 and V2INT

4.109.2 Syntax

sc_time_t sc_tickGet( void );

4.109.3 Parameter

None

4.109.4 Return Value

Current value of the tick timer.

4.109.5 Example

t = sc_tickGet(Q);
for(i = 0; i < 100; ++i ){
cache_flush_range((char *)0x3000000,0x8000) ;
memcpy32B((char *)0x2000000, (char *)0x3000000,0x100000);
}

t = sc_tickGet()-t;
kprintf(0,"Copy in 100MB in %d ms\n",sc_tickTick2Ms(t));

4.109.6 Errors

None
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4110 sc_tickLength

4.110.1 Description

This system call is used to set or get the current system tick length in microseconds.

Note: This value is informational only and has no impact on the kernel behaviour like scheduling. But the function
sc_tickMs2Tick and sc_tickTick2Ms rely on it.

Kernels: V1, V2 and V2INT

4.110.2 Syntax

uint32_t sc_tickLength(
uint32_t ticklength

)

4.110.3 Parameter

ticklength Tick length.

0 The current tick length will just be returned without modifying it.
<tick length>  The tick length in micro seconds.
4.110.4 Return Value

Tick length in microseconds.

4.110.5 Example

kprintf(0,"setting up system-timer ...");
pit_init(200, 0);// 200Hz == 5ms

sc_tickLength( 4999 );
pic_irgeEnable( PIC_SRC_PITO );

kprintf( 0, "done\n" );

4.110.6 Errors

None
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4111 sc_tickMs2Tick

4.111.1 Description

This system call is used to convert a time from milliseconds into system ticks.
Note: This function may round input values larger then UINT32 MAX/1000.
Kernels: V1, V2 and V2INT

4.111.2 Syntax

sc_time_t sc_tickMs2Tick(
uint32_t ms
)H

4.111.3 Parameter

ms Time in milliseconds.

4.111.4 Return Value

Time in system ticks.

4.111.5 Example
int tmo = 1000;

while (tmo < 8000 && ( dev = ips_devGetByName( "eth0" ) ) == NULL) {
sc_sleep( sc_tickms2Tick( tmo ) );

Yo

tmo *= 2;

4.111.6 Errors

None

SCIOPTA - Kernel
4-182 Manual Version 5.0 Kernel Manual



4 System Calls Reference

4112 sc_tickTick2Ms

4.112.1 Description

This system call is used to convert a time from system ticks into milliseconds.

The calculation is based on tick-length and limited to 32 bit.

Note: This function may round input values larger then UINT32 MAX/1000.

Kernels: V1, V2 and V2INT

4.112.2 Syntax

uint32_t sc_tickTick2Ms(
sc_ticks_t t
);

4.112.3 Parameter

t Time in system ticks.

»
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4.112.4 Return Value

Time in milliseconds.

4.112.5 Example

t0 = sc_tickGet(Q);
for(cnt = 0 ; cnt < 1000000; ++cnt){
sc_procyield();

}
tl = sc_tickGet();
t2 = sc_tickTick2Ms( t1-t0 );

4.112.6 Errors

None
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4113 sc_tmoAdd

4.113.1 Description

This system call is used to request a timeout message from the kernel after a defined time.

The caller needs to allocate a message and include the pointer to this message in the call. The kernel will send this
message back to the caller after the time has expired.

This is an asynchronous call, the caller will not be blocked.

The registered timeout can be cancelled by the sc_tmoRm call before the timeout has expired. This system call
returns the timeout ID which could be used later to cancel the timeout.

Kernels: V1, V2 and V2INT

4.113.2 Syntax

sc_tmoid_t sc_tmoAdd(
sc_ticks_t tmo,
sc_msgptr_t msgptr
)

4.113.3 Parameter

tmo Timeout.

Number of system tick after which the message will be sent back by the kernel.

msgptr Pointer to the timeout message pointer.

Pointer to the message pointer of the message which will be sent back by the kernel after the
elapsed time.

4.113.4 Return Value

Timeout ID.

4.113.5 Example
sc_tmoid_t tmoid;
msg = sc_msgAlloc( sizeof(ctri_poll_t), TCS_CTRL_POLL, 0, SC_FATAL_IF_TMO );

tmoid = sc_tmoAdd( (sc_ticks_t)sc_tickMs2Tick( 1000 ), &msg );
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4.113.6 Errors

Error Code | Error Type Extra Value

KERNEL EPROC NOT PRIO|SC ERR PROCESS FATAL
Caller is not a prioritized process. e0 = process type

KERNEL EILL SLICE|SC ERR PROCESS FATAL
Illegal timeout value. e0 = tmo

KERNEL ENIL PTR|SC ERR PROCESS FATAL
Either pointer to message or pointer to message pointer
are zero.

KERNEL EALREADY DEFINED ; SC ERR PROCESS FATAL
Message is already a timeout message. e0 = Pointer to the message

KERNEL ENOT OWNER | SC ERR MODULE FATAL
Process does not own the message. e0 = Owner
el = Pointer to message
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4114 sc_tmoRm

4.114.1 Description

This system call is used to remove a timeout before it is expired.
The user can cancel the timeout even if it has expired but the timeout-message was not yet reveived.

If the process has already received the timeout message and the user still tries to cancel the timeout with the sc_t-
moRm, the kernel will generate a fatal error.

After the call the value of the timeout id is zero.
Note: It is recommend to set the timeout ID variable to zero if the timeout message was received.

Kernels: V1, V2 and V2INT

4.114.2 Syntax

sc_msg_t sc_tmoRm(
sc_tmoid_t *id

)

4.114.3 Parameter

id Timeout ID.

Pointer to timeout ID which was given when the timeout was registered by the sc_tmoAdd call.

4.114.4 Return Value

Pointer to the timeout message which was defined at registering it by the sc tmoAdd call.

4.114.5 Example
sc_msg_t tmomsg;
tmomsg = sc_tmoRm( &tmoid );

sc_msgFree( &tmomsg );
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4.114.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL VALUE |SC ERR PROCESS FATAL
Timeout expired, but not received (not in the queue)

KERNEL EILL PARAMETER | SC ERR PROCESS FATAL
Timeout ID is already cleared. e0 = Pointer to timeout ID

KERNEL ENIL PTR|SC ERR PROCESS FATAL
Either pointer to message or pointer to message pointer
are zero.

KERNEL ENOT OWNER | SC ERR MODULE FATAL
Process does not own the message. e0 = pid of the owner
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4115 sc_trigger

4.115.1 Description

This system call is used to activate a process trigger.

The trigger value of the addressed process’s trigger will be incremented by 1. If the trigger value becomes greater
than zero the process waiting at the trigger will become ready and swapped in if it has the highest priority of all
ready processes.

Kernels: V1, V2 and V2INT

4.115.2 Syntax

void sc_trigger(
sc_pid_t pid
);

4.115.3 Parameter

pid Process ID.

ID of the process which trigger will be activated.

4.115.4 Return Value

None.

4.115.5 Example
sc_pid_t sTlave_pid;
slave_pid = sc_procidGet( "slave", SC_NO_TMO );

sc_trigger( slave_pid );
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Error Code | Error Type
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KERNEL EILL PROCTYPE !SC_ERR_PROCESS FATAL

Illegal process type.

KERNEL EILL PID!SC_ERR_MODULE WARNING

Process disappeared

KERNEL EILL PID|SC_ERR_PROCESS FATAL
Process is an init or external process

e0=pid
el = process type

e0 =pid

e0 =pid
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4.116 sc_triggerValueGet

4.116.1 Description

This system call is used to get the value of a process trigger.
The caller can get the trigger value from any process in the system.

Kernels: V1, V2 and V2INT

4.116.2 Syntax

sc_triggerval_t sc_triggervalueGet(
sc_pid_t pid
);

4.116.3 Parameter

pid Process ID.

ID of the process which trigger is returned.

4.116.4 Return Value

Trigger value.

INT MAX if no valid process.

4.116.5 Example

sc_pid_t sTlave_pid;
sc_triggerval_t slavetrig;

slave_pid = sc_procidGet( "slave", SC_NO_TMO );

slave_trig = sc_triggervalueGet( slave_pid );

4.116.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL PID|SC ERR PROCESS FATAL
Process is an init or external process e0 =pid
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4.117.1 Description

This system call is used to set the value of a process trigger to any positive value.
The caller can only set the trigger value of its own trigger.

Kernels: V1, V2 and V2INT

4.117.2 Syntax

void sc_triggervalueSet(
sc_triggerval_t value

)

4.117.3 Parameter

value Trigger value.

»
SCIOPTA
«

The new trigger value to be stored.

4.117.4 Return Value

None.

4.117.5 Example
sc_triggervalueSset( 1 );

sc_triggerwait( 1, SC_ENDLESS_TMO );

4.117.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL VALUE |SC_ERR_PROCESS FATAL

Illegal trigger value. e0 = Trigger value
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4118 sc_triggerWait

4.118.1 Description

This system call is used to wait on the process trigger.

The sc_triggerWait call will wait on the trigger of the callers process. The trigger value will be decremented by the
value dec of the parameters.

If the trigger value becomes negative or equal zero, the calling process will be suspended and swapped out. The
process will become ready again if the trigger value becomes positive.

The caller can also specify a timeout value tmo. The caller will not wait longer than the specified time for the trig-
ger. If the timeout expires the process will be ready in again and the trigger value will be incremented by the amount
it has been decrement before.

Kernels V2 only: The activation time is saved for sc_triggerWait in prioritized processes. The activation time is
the absolute time (tick counter) value when the process became ready.

Kernels: V1, V2 and V2INT

4.118.2 Syntax

int sc_triggerwait(
sc_triggerval_t dec,
sc_ticks_t tmo

)N

4.118.3 Parameter

dec Decrease value.

The number to decrease the process trigger value.

tmo Timeout.

SC_ENDLESS TMO Timeout is not used. Blocks and waits endless until trigger.
SC_ NO_TMO Generates a system error.

SC _FATAL IF TMO Generates a system error.

0 <tmo=<SC TMO MAX Timeout value in system ticks. Waiting on trigger with timeout. Blocks and waits
the specified number of ticks for trigger.

4.118.4 Return Value

SC_TRIGGER_ TRIGGERED if the trigger occurred.
SC_TRIGGER_NO_WAIT if the process did not swap out
SC_TRIGGER TMO if a timeout occurred

SC TRIGGER WAKEUP if the kernel will wakeup a timer or interrupt process.

SCIOPTA - Kernel
4-192 Manual Version 5.0 Kernel Manual



4 System Calls Reference

»
SCIOPTA
«

4.118.5 Example

sc_triggervalueSet( 1 );

sc_triggerwait( 1, SC_ENDLESS_TMO );

4.118.6 Errors

Error Code | Error Type Extra Value

KERNEL EILL PROCTYPE | SC ERR PROCESS FATAL
Illegal process type. e0 = Process type

KERNEL ELOCKED | SC ERR MODULE FATAL
Interrupts and/or scheduler are/is locked. e0 = Lock counter value or
-1 if interrupt are locked.

KERNEL EILL VALUE |SC ERR PROCESS FATAL
Illegal trigger decrement value (<=0). ¢0 = Decrement value

KERNEL EILL SLICE|SC ERR PROCESS FATAL
tmo value not valid. €0 = tmo value
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4119 sciopta_end

4.119.1 Desription

This function ends a SCIOPTA Simulator application.

The control is returned to the Windows operating system.

This system call is only available in the SCIOPTA V1 Simulator.
Kernel: V1

4.119.2 Syntax

void sciopta_end (void);

4.119.3 Parameter

None.

4.119.4 Return Value

None.

4.119.5 Errors

None.
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This function starts a SCIOPTA Kernel Simulator application. It must be placed in the startup code of your Win-

120 sciopta_start

dows application.

This system call is only available in the SCIOPTA V1 Simulator.

Kernel: V1

4.120.1 Syntax

int sciopta_start (

char *cmdTine,
sciopta_t *psciopta,
sc_pcb_t **connectors,
sc_pcb_t **pirg_vectors,

sc_module_cb_t **modules,
void (*start_hook) (void),
void (*TargetSetup) (void),
void (*sysPutchar)(int ),

»
SCIOPTA
«

void (*idle_hook) (void)

)

4121 Parameter

cmdline Command line of the application. This parameter is not used so far.
psciopta Pointer to the SCIOPTA kernel control block.
connectors Pointer to the connector PCB pointer array.

pirq_vectors

Pointer to the interrupt PCB pointer array.

modules Pointer to the module CB pointer array.

start_hook Function pointer to the start_hook.

TargetSetup Function pointer to the target (system) setup function.

sysPutchar Function pointer to a put-character function. This is used by the kernel internal debug functions.
idle_hook Function pointer to the idle_hook.
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5 Kernel Error Reference

5.1 Introduction

SCIOPTA has many built-in error check functions.

Contrary to most conventional real-time operating systems, SCIOPTA uses a centralized mechanism for error re-
porting, called Error Hook. In traditional real-time operating systems, the user needs to check return values of sys-
tem calls for a possible error condition. In SCIOPTA all error conditions will end up in the Error Hook. This
guarantees that all errors are treated and that the error handling does not depend on individual error strategies which
might vary from user to user.

Please consult chapter 2.10 “Error Handling” on page 2-48 for more information about the SCIOPTA error han-
dling.

When the error hook is called from the kernel, all information about the error are transferred in 32-bit error word
parameter. There are also additional 32-bit extra words (parameters €0, el, €2, ...) available to the user.

Function Code Error Code Error Type
8 Bits > 12 Bits > 12 Bits
32 Bits
g -

Figure 5-1: 32-bit Error Word

The Function Code defines from what SCIOPTA system call the error was initiated. The Error Code contains the
specific error information and the Error Type informs about the severeness of the error.

5.2 Include Files

The error codes are defined in the err.h include file.

File location: <install folder>\sciopta\<version>\include\kernel\ (Kernel Technology V1)
File location: <install folder>\sciopta\<version>\include\kernel2\ (Kernel Technology V2)

File location: <install folder>\sciopta\<version>\include\ikernel\ (Kernel Technology V2INT)

The error descriptions are defined in the errtxt.h include file.

File location: <install folder>\sciopta\<version>\include\ossys\
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5.3 Function Codes (Kernels V1)

Name Number Error Source
SC_MSGALLOC 0x01 sc_msgAlloc
SC_MSGFREE 0x02  [sc_msgFree
SC_MSGADDRGET 0x03  |sc_msgAddrGet
SC_MSGSNDGET 0x04 [sc msgSndGet
SC_MSGSIZEGET 0x05 sc_msgOwnerGet
SC_MSGSIZESET 0x06  |sc msgSizeGet
SC_MSGOWNERGET 0x07  [sc_msgSizeSet
SC_MSGTX 0x08 [sc msgTx
SC_MSGTXALIAS 0x09 [sc msgTxAlias
SC_MSGRX 0x0A  |sc_msgRx
SC MSGPOOLIDGET 0x0B  |sc poolldGet
SC_MSGACQUIRE 0x0C  [sc_msgAcquire
SC_MSGALLOCCLR 0x0D  |sc_msgAllocClr
SC_MSGHOOKREGISTER 0xOE |sc msgHookRegister
SC_MSGHDCHECK 0x0F |sc msgHdCheck
SC POOLCREATE 0x10  [sc poolCreate
SC_POOLRESET Ox11 sc_poolReset
SC_POOLKILL 0x12  |[sc poolKill
SC_POOLINFO 0x13  [sc_poollnfo
SC_POOLDEFAULT O0x14 [sc poolDefault
SC _POOLIDGET 0x15 |[sc_poolldGet
SC_SYSPOOLKILL 0x16 sc_sysPoolKill (Internal)
SC_POOLHOOKREGISTER 0x17 |sc_poolHookRegister
SC_MISCERRORHOOKREGISTER 0x18 [sc_miscErrorHookRegister
SC_MISCKERNELDREGISTER 0x19  |sc_miscKerneldRegister (Internal)
SC_MISCCRCCONTD 0x1A |sc_miscCrcContd
SC_MISCCRC 0x1B  |sc_miscCrc
SC_MISCERRNOSET 0x1C |sc_miscErrnoSet
SC_MISCERRNOGET 0x1D  |sc_miscErrnoGet
SC_ PROCWAKEUPENABLE 0x1E |sc procWakeupEnable
SC_PROCWAKEUPDISABLE 0x1F |sc procWakeupDisable
SC_PROCPRIOGET 0x20  [sc procPrioGet
SC_PROCPRIOSET 0x21 sc_procPrioSet
SC_PROCSLICEGET 0x22  [sc procSliceGet
SC_PROCSLICESET 0x23 sc_procSliceSet
SC_PROCIDGET 0x24  |sc procldGet
SC_PROCPPIDGET 0x25 sc_procPpidGet
SC_PROCNAMEGET 0x26  |sc_procNameGet
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Name Number Error Source
SC_PROCSTART 0x27 sc_procStart
SC_PROCSTOP 0x28 sc_procStop
SC_PROCVARINIT 0x29 sc_procVarlnit
SC_ PROCSCHEDUNLOCK 0x2A  |sc_procSchedUnlock
SC PROCPRIOCREATESTATIC 0x2B  |sc_procPrioCreateStatic (Internal)
SC PROCINTCREATESTATIC 0x2C |sc_procIntCreateStatic (Internal)
SC PROCTIMCREATESTATIC 0x2D  |sc_procTimCreateStatic (Internal)
SC PROCUSRINTCREATESTATIC 0x2E  [sc_procUsrIntCreateStatic (Internal)
SC_PROCPRIOCREATE 0x2F  |sc_procPrioCreate
SC_PROCINTCREATE 0x30 |sc_procIntCreate
SC_PROCTIMCREATE 0x31 sc_procTimCreate
SC_PROCUSRINTCREATE 0x32  |sc_procUsrIntCreate
SC_PROCKILL 0x33 sc_procKill
SC PROCYIELD 0x34  |sc procYield
SC PROCOBSERVE 0x35 sc_procObserve
SC _SYSPROCCREATE 0x36  |sc_sysProcCreate (Internal)
SC_ PROCSCHEDLOCK 0x37  |sc_procSchedLock
SC PROCVARGET 0x38 sc_procVarGet
SC PROCVARSET 0x39  |sc procVarSet
SC PROCVARDEL 0x3A  |sc_procVarDel
SC_PROCVARRM 0x3B  |sc_procVarRm
SC_PROCUNOBSERVE 0x3C |sc_procUnobserve
SC PROCPATHGET 0x3D |sc_procPathGet
SC_PROCPATHCHECK 0x3E |sc_procPathCheck
SC_ PROCHOOKREGISTER 0x3F |sc procHookRegister
SC_MODULECREATE 0x40  |sc_moduleCreate
SC_MODULEKILL 0x41 sc_moduleKill
SC_MODULENAMEGET 0x42  |sc_moduleNameGet
SC_MODULEIDGET 0x43 sc_moduleldGet
SC_MODULEINFO 0x44  |sc_modulelnfo
SC MODULEPRIOSET 0x45  |sc_modulePrioSet (Internal)
SC_MODULEPRIOGET 0x46  |sc_modulePrioGet
SC_MODULEFRIENDADD 0x47 sc_moduleFriendAdd
SC_MODULEFRIENDRM 0x48 sc_moduleFriendRm
SC_MODULEFRIENDGET 0x49  |sc_moduleFriendGet
SC_MODULEFRIENDNONE 0x4A  |sc_moduleFriendNone
SC_MODULEFRIENDALL 0x4B  |sc_moduleFriendAll
SC_PROCIRQREGISTER 0x4C  |sc_proclrgRegister
SC_PROCIRQUNREGISTER 0x4D  |sc proclrgUnregister
SC_ PROCDEAMONUNREGISTER 0x4E sc_procDaemonUnregister
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Name Number Error Source
SC_PROCDEAMONREGISTER 0x4F [sc procDaemonRegister

SC_TRIGGERVALUESET 0x50 sc triggerValueSet
SC_TRIGGERVALUEGET 0x51 sc_triggerValueGet
SC_TRIGGER 0x52 |sc trigger
SC_TRIGGERWAIT 0x53 sc_triggerWait
SC_SYSERROR 0x54  |sc_sysError (Internal)
SC_MISCERROR 0x55 sc_miscError
SC_MODULECREATE2 0x56 |sc _moduleCreate2
SC TICK 0x57  |sc_tick
SC_TMOADD 0x58 [sc tmoAdd
SC TMO 0x59  |sc_tmo (Internal)
SC_SLEEP 0x5A  |sc sleep
SC_TMORM 0x5B  [sc_tmoRm
SC_TICKGET 0x5C  |sc_tickGet
SC_TICKLENGTH 0x5D |sc_tickLength
SC_TICKMS2TICK 0xSE  |[sc_tickMs2Tick
SC_TICKTICK2MS 0x5F  |sc tickTick2Ms
SC_CONNECTORREGISTER 0x60 [sc connectorRegister
SC_CONNECTORUNREGISTER 0x61 sc_connectorUnregister

0x62  |<dispatcher>

0x63  |reserved

0x64  |[reserved
SC_MSGALLOCTX 0x65 sc_msgAllocTx
SC_CONNECTORREMOTE2LOCAL 0x66 [sc_connectorRemote2local (Internal)
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Name Number Error Source
SC_MSGALLOC 0x01 sc_msgAlloc
SC_MSGFREE 0x02 sc_msgFree
SC_MSGADDRGET 0x03 sc_msgAddrGet
SC_MSGSNDGET 0x04 |sc_msgSndGet
SC_MSGSIZEGET 0x05 sc_msgSizeGet
SC_MSGSIZESET 0x06  |sc_msgSizeSet
SC_MSGOWNERGET 0x07  |sc_msgOwnerGet
SC_MSGTX 0x08 sc_msgTx
SC_MSGTXALIAS 0x09 sc_msgTxAlias
SC_MSGRX 0x0A |sc_msgRx
SC_MSGPOOLIDGET 0x0B  |sc_poolldGet
SC_MSGACQUIRE 0x0C |sc_msgAcquire
SC_MSGALLOCCLR 0x0D  |sc_msgAllocClr
SC_MSGHOOKREGISTER 0x0E |sc msgHookRegister
SC_MSGHDCHECK 0x0F  |sc_msgHdCheck
SC_TMOADD 0x10  |sc tmoAdd
SC_ TMORM 0x11 sc_tmoRm
SC_MSGFIND 0x12 sc_msgFind
SC_ MSGALLOCTX 0x13 sc_msgAllocTx
SC_MSGDATACRCSET 0x14  |sc _msgDataCrcSet
SC_MSGDATACRCGET 0x15 sc_msgDataCrcGet
SC_MSGDATACRCDIS 0x16 |sc_msgDataCrcDis
SC_MSGFLOWSIGNATUREUPDATE 0x17 sc_msgFlowSignatureUpdate
SC POOLCREATE 0x18 sc_poolCreate
SC POOLRESET 0x19  |sc_poolReset
SC POOLKILL 0x1A |sc_poolKill
SC_POOLINFO 0x1B  |sc_poollnfo
SC POOLDEFAULT 0x1C |sc_poolDefault
SC POOLIDGET 0x1D  |sc_procldGet
SC POOLHOOKREGISTER 0x1E |sc poolHookRegister
SC POOLCBCHK 0x1F  |sc_poolCBChk
SC_MISCERRORHOOKREGISTER 0x20  |sc_miscErrorHookRegister
SC MISCKERNELDREGISTER 0x21 sc_miscKerneldRegister (Internal)
SC_MISCCRCCONTD 0x22 sc_miscCrcContd
SC_MISCCRC 0x23 sc_miscCrc
SC_MISCCRC32CONTD 0x24  |sc_miscCrc32Contd
SC_MISCCRC32 0x25 sc_miscCrc32
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SC_MISCERRNOSET 0x26  [sc_miscErrnoSet

SC_MISCERRNOGET 0x27  |sc_miscErrnoGet
SC_MISCERROR 0x28  [sc_miscError
SC_MISCCRCSTRING 0x29  |sc_miscCrcString

0x2A  |reserved

0x2B  |reserved

0x2C  |reserved
SC_MISCFLOWSIGNATUREINIT 0x2D  |sc_miscFlowSignaturelnit
SC_MISCFLOWSIGNATUREUPDATE 0x2E  |sc_miscFlowSignatureUpdate
SC_MISCFLOWSIGNATUREGET 0x2F  |sc_miscFlowSignatureGet
SC_PROCWAKEUPENABLE 0x30 sc_procWakeupEnable
SC_PROCWAKEUPDISABLE 0x31 sc_procWakeupDisable
SC_PROCPRIOGET 0x32  [sc_procPrioGet
SC_PROCPRIOSET 0x33 sc_procPrioSet
SC_PROCSLICEGET 0x34  [sc procSliceGet
SC_PROCSLICESET 0x35 sc_procSliceSet
SC_PROCIDGET 0x36  [sc procldGet
SC_PROCPPIDGET 0x37 |sc_procPpidGet
SC_PROCNAMEGET 0x38 sc_procNameGet
SC_PROCPATHGET 0x39 |sc procPathGet
SC_PROCATTRGET 0x3A  |sc_procAttrGet
SC_PROCVECTORGET 0x3B  [sc_procVectorGet
SC_PROCPATHCHECK 0x3C  [sc_procPathCheck
SC_PROCIRQREGISTER 0x3D  |sc_proclrgRegister
SC_PROCIRQUNREGISTER 0x3E |sc proclrqUnregister

0x3F  |reserved
SC_PROCSTART 0x40  [sc procStart
SC_PROCSTOP 0x41 sc_procStop
SC_PROCSCHEDLOCK 0x42  |sc procSchedLock
SC_PROCSCHEDUNLOCK 0x43 sc_procSchedUnlock
SC_PROCYIELD 0x44  |sc procYield
SC_PROCCREATE2 0x45 sc_procCreate2
SC_PROCKILL 0x46  [sc procKill
SC_PROCOBSERVE 0x47 |sc_procObserve
SC_PROCUNOBSERVE 0x48 [sc_procUnobserve
SC_PROCVARINIT 0x49  |sc procVarlnit
SC_PROCVARGET 0x4A  |sc_procVarGet
SC_PROCVARSET 0x4B  [sc_procVarSet
SC_PROCVARDEL 0x4C  |sc procVarDel
SC_PROCVARRM 0x4D  |sc_procVarRm
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Name Number Error Source

SC_PROCATEXIT 0x4E |sc_procAtExit
SC_ PROCHOOKREGISTER 0x4F |sc procHookRegister
SC_ PROCDAEMONUNREGISTER 0x50 sc_procDaemonUnregister
SC PROCDAEMONREGISTER 0x51 sc_procDaemonRegister

0x52

0x53

0x54

0x55

0x56

0x57

0x58

0x59

0x9A

0x9B
SC PROCCBCHK 0x5C |sc_procCBChk
SC_PROCFLOWSIGNATUREINIT 0x5D |sc_procFlowSignaturelnit
SC_PROCFLOWSIGNATUREUPDATE| O0x5E |sc procFlowSignatureUpdate
SC PROCFLOWSIGNATUREGET 0x5F  |sc procFlowSignatureGet
SC_MODULECREATE?2 0x60 |sc_moduleCreate2
SC_MODULEKILL 0x61 sc_moduleKill
SC_MODULENAMEGET 0x62 sc_moduleNameGet
SC_MODULEIDGET 0x63 sc_moduleldGet
SC_MODULEINFO 0x64 |sc_modulelnfo
SC_MODULEPRIOGET 0x65 sc_modulePrioGet
SC_MODULEFRIENDADD 0x66  |sc moduleFriendAdd
SC_MODULEFRIENDRM 0x67 sc_moduleFriendRm
SC_MODULEFRIENDGET 0x68 sc_moduleFriendGet
SC_MODULEFRIENDNONE 0x69  |sc_moduleFriendNone
SC_MODULEFRIENDALL 0x6A  |sc_moduleFriendAll
SC_MODULESTART 0x6B  |sc_moduleStart (Internal)
SC_MODULESTOP 0x6C  |sc_moduleStop

0x6D  |reserved

0x6E |reserved
SC_MODULECBCHK 0x6F |sc_moduleCBChk
SC_TRIGGERVALUESET 0x70 sc_triggerValueSet
SC_TRIGGERVALUEGET 0x71 sc_triggerValueGet
SC_TRIGGER 0x72 sc_trigger
SC_TRIGGERWAIT 0x73 sc_triggerWait

0x74  |reserved

0x75 |reserved
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Name Number Error Source
0x76  |reserved
0x77  |reserved
SC_TICKACTIVATIONGET 0x78 [sc_tickActivationGet
SC TICK 0x79 |sc tick
SC_TICKGET 0x7A |sc_tickGet
SC_TICKLENGTH 0x7B |sc_tickLength
SC_TICKMS2TICK 0x7C  |sc_tickMs2Tick
SC_TICKTICK2MS 0x7D  |sc_tickTick2Ms
SC_SLEEP 0x7E  |sc_sleep
0x7F  |reserved
SC_CONNECTORREGISTER 0x80 [sc connectorRegister
SC_CONNECTORUNREGISTER 0x81 sc_connectorUnregister
0x82  |reserved
0x83  [reserved
0x84  |reserved
0x85  [reserved
0x86  |reserved
0x87  |[reserved
0x88 |dispatcher (Internal)
0x89 |irq_dispatcher (Internal)
0x8A  |kernel private (Internal)
SC_SYSERROR 0x8B  |sc_sysError (many)
0x8C |sc safe * (many)
SC _SYSLDATACORRUPT 0x8D |many
0x8E |reserved
0x8F |reserved
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5.5 Error Codes
Name Number Description
KERNEL EILL POOL _ID 0x001 |Illegal pool ID.
KERNEL ENO MOORE POOL 0x002 |No more pool.

KERNEL EILL POOL SIZE 0x003 |Illegal pool size.

KERNEL EPOOL IN USE 0x004 |Pool still in use.

KERNEL EILL NUM SIZES 0x005 |Illegal number of buffer sizes.
KERNEL FEILL BUF SIZES 0x006 |Illegal buffersizes.
KERNEL EILL BUFSIZE 0x007  |Illegal buffersize.

KERNEL EOUTSIDE POOL 0x008 |Message outside pool.
KERNEL EMSG HD CORRUPT 0x009 [Message header corrupted.
KERNEL ENIL PTR 0x00A |NIL pointer.

KERNEL EENLARGE MSG 0x00B |Message enlarged.

KERNEL ENOT OWNER 0x00C |Not owner of the message.
KERNEL EOUT OF MEMORY 0x00D  |Out of memory.

KERNEL EILL VECTOR 0x00E |Illegal interrupt vector.
KERNEL EILL SLICE 0x00F |Illegal time slice.

KERNEL ENO KERNELD 0x010 |No kernel daemon started.
KERNEL EMSG ENDMARK CORRUPT 0x011 |Message endmark corrupted.
KERNEL EMSG PREV_ENDMARK CORRUPT 0x012  |Previous message’s endmark corrupted.
KERNEL EILL DEFPOOL ID 0x013  |Illegal default pool ID.
KERNEL ELOCKED 0x014 |Illegal system call while scheduler locked.
KERNEL EILL PROCTYPE 0x015 |Illegal process type.
KERNEL EILL INTERRUPT 0x016 |Illegal interrupt.

KERNEL EILL EXCEPTION 0x017  |Illegal unhandled exception.
KERNEL FILL SYSCALL 0x018 |Illegal syscall number.
KERNEL EILL NESTING 0x019 |Illegal interrupt nesting.
KERNEL EUNLOCK WO LOCK 0x01F  |Unlock without lock.
KERNEL EILL PID 0x020 |Illegal process ID.

KERNEL ENO MORE PROC 0x021 |No more processes.

KERNEL EMODULE TOO SMALL 0x022  [Module size too small.
KERNEL ESTART NOT STOPPED 0x023 |Starting of a not stopped process.
KERNEL EILL PROC 0x024 |Illegal process.

KERNEL EILL NAME 0x025 |Illegal name.

KERNEL EILL TARGET NAME 0x025 |Illegal target name.

KERNEL FEILL. MODULE NAME 0x025 |Illegal module name.
KERNEL EILL MODULE 0x027 |Illegal module ID.

KERNEL EILL PRIORITY 0x028 |Illegal priority.

KERNEL EILL STACKSIZE 0x029 |lllegal stacksize.

KERNEL ENO MORE MODULE 0x02A  |No more modules available.
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Name Number Description
KERNEL EILL PARAMETER 0x02B [Illegal parameter.
KERNEL EILL PROC NAME 0x02C |Illegal process name.
KERNEL EPROC NOT_PRIO 0x02D |Not a prioritized process.
KERNEL ESTACK OVERFLOW 0x02E |Stack overflow.
KERNEL ESTACK UNDERFLOW 0x02F |Stack underflow.
KERNEL EILL VALUE 0x030 |Illegal value.
KERNEL EALREADY DEFINED 0x031 |Already defined.
KERNEL ENO MORE CONNECTOR 0x032 |No more connectors available.
KERNEL EMODULE OVERLAP 0x033  |Module memory overlaps.
KERNEL EPROC TERMINATE OxFFF |Process terminated.

5.6 Error Types

Name Bit Description

SC_ERR _SYSTEM FATAL 0x01 |This type of error will stop the whole target.

SC_ERR MODULE FATAL 0x02 | This type of error results in killing the module if an error
hook returns a value of !=0.

SC_ERR PROCESS FATAL 0x04 |This type of error results in killing the process if an error
hook returns a value of !=0.

SC _ERR SYSTEM WARNING 0x10 |Warning on target level.The system continues if an error
hook is installed.

SC_ERR_MODULE WARNING 0x20 |Warning on module level. The system continues if an error
hook is installed.

SC_ERR PROC_WARNING 0x40 |Warning on process level. The system continues if an error
hook is installed.
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