Odin TeleSystems|Inc. @

Application Programming
Interface (API)
Reference Guide
for

THOR Windows NT 4.0
driver, Rev 1.42

Doc. No. 1211-1-SDA-1002
Doc. Rev. 1.2 (Released)

December 5, 2000

Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Copyright

Copyright (C) Odin TeleSystems Inc. 1996. All rights reserved. No part of this publication may be reproduced,
stored in aretrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying,
recording or otherwise, without the prior written consent of Odin TeleSystems Inc., P. O. Box 59686, Dallas,
Texas, 75229, U. S. A.

Trademarks

QOdin TeleSystems, the Odin Logo, and Thor-2 are trademarks of Odin TeleSystems Inc., which may be regis-
tered in some jurisdictions. Other trademarks are the property of their respective companies.

Changes

The material in this document is for information only and is subject to change without notice. While reasonable
efforts have been made in the preparation of this document to assure its accuracy, Odin TeleSystems Inc.,
assumes no liability resulting from errors or omissions in this document, or from the use of the information con-
tained herein.

Odin TeleSystems Inc. reserves the right to make changes in the product design without reservation and notifica-
tion to its users.

Warranties

THE SOFTWARE AND ITS DOCUMENTATION ARE PROVIDED “AS 1S” AND WITHOUT WARRANTY
OF ANY KIND. ODIN TELESYSTEMS EXPRESSLY DISCLAIMS ALL THE WARRANTIES, EXPRESS
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS FOR PARTICULAR PURPOSE. ODIN TELESYSTEMS DOES NOT WARRANT
THAT THE FUNCTIONS CONTAINED IN THE SOFTWARE WILL MEET ANY REQUIREMENTS, OR
THAT THE OPERATIONS OF THE SOFTWARE WILL BE UNINTERRUPTED OR ERROR-FREE, OR
THAT DEFECTS WILL BE CORRECTED. FURTHERMORE, ODIN TELESYSTEMS DOES NOT WAR-
RANT OR MAKE ANY REPRESENTATIONS REGARDING THE USE OR THE RESULTS OF THE SOFT-
WARE OR ITS DOCUMENTATION IN TERMS OF THEIR CORRECTNESS, ACCURACY, RELIABILITY,
OR OTHERWISE. NO ORAL OR WRITTEN INFORMATION OR ADVISE GIVEN BY ODIN TELESYS-
TEMS OR ODIN TELESYSTEMS' AUTHORIZED REPRESENTATIVE SHALL CREATE A WARRANTY.
SOME JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF IMPLIED WARRANTIES, SO THE
ABOVE EXCLUSION MAY NOT APPLY.

UNDER NO CIRCUMSTANCE SHALL ODIN TELESYSTEMS INC., ITS OFFICERS, EMPLOYEES, OR
AGENTS BE LIABLE FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES (INCLUD-
ING DAMAGES FOR LOSS OF BUSINESS, PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS
INFORMATION) ARISING OUT OF THE USE OR INABILITY TO USE THE SOFTWARE AND ITS DOC-
UMENTATION, EVEN IF ODIN TELESYSTEMS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES. IN NO EVENT WILL ODIN TELESYSTEMS’ LIABILITY FOR ANY REASON EXCEED THE
ACTUAL PRICE PAID FOR THE SOFTWARE AND ITS DOCUMENTATION. SOME JURISDICTIONS
DO NOT ALLOW THE LIMITATION OR EXCLUSION OF LIABILITY FOR INCIDENTAL AND CONSE-
QUENTIAL DAMAGES, SO THE ABOVE LIMITATION OR EXCLUSION MAY NOT APPLY.

This document is published by:
Odin TeleSystems Inc.
P. O. Box 59686
Dallas, Texas 75229
Odin TeleSystemsInc. U.S A. Printedin U. S. A.



Thor Win NT 4.0 APl Reference Guide

Table of Contents

1. Table of Contents
1 Tal€ Of CONLENES......c.eiieecieee et esae e eneennes 3
2. N 0 1 ot RSSO 13
3. APPlICADIE PrOQUCLS........ociieciecee ettt 13
4, D111 011 o o SRS 13
41 TS = = o] o OSSPSR 13
4.2 =SS 13
4.3 Starting and StOPPING the DIIVES ........cc.cieeieeereeere e e 16
5. DIIVEr OVEIVIBW ...ttt ettt et st e et e e sra e e s e e s reeenreenneeenns 17
51 Application Programming INterface (API) ..ot 17
5.2 =TT 20
53 NaMING CONVENLIONS.......cciiririeiiseseseeseeseeseeseeeese s e eresseseesrestesresaestenseseeseenseneeesseesesses 22
LG 50 R =" Cor=" o) o) 1 =0 | o SRS 23
532  Standard ParameterS........ccviriirninieenieie et 24
6. Configuration using T2Config.exe or T2ConfigW.eXe .......cccccceeverveveeecieeieecrenne 25
7. Low-Level API Function Calling Sequence Example..........cccocvevveveeveerecieesveenn. 27
8. System API Function Calling Sequence Example...........cccooveiiiniincineenecee 31
9. High-Level API Function Calling Sequence Example........c.cccoevviieevieccieccieene, 35
10.  Thor Driver Example APPliCaliONS.........ccoeieereeiesiese e e e ee e e sre e 39
10.1 Low-Level APl Application: LAPIAPPEXE .......cccciovviereiereseeese st 39
10.2 System APl Application: SAPIAPPEXE ... 39
10.3 High-Level APl Application: HAPIAPPEXE........cooiiiiiesene e 39
104  Application for Sending and Receiving Raw Data: DATAAPPEXE.......ccccoovvvvvreviennn 39
10.5  Application for Sending and Receiving Data Patterns: PATAPPEXE .........ccceieieeienen. 40
10.6 Demo of T1 Functions: TLAPPEXE ... 40
10.7 Demo of E1 Functions: ELAPPEXE ..o e 40
10.8 Demo of Phone Functions; PHONEAPRPEXE ... 40
10.9 Sending and Receiving of HDLC Frames on Multiple Pipes: PERFAPPEXE................. 40
10.10 Checking the Status of the installed driver and boards: STATUSAPPEXE..........ccce.... 40
10.11 Demo of Thor-2’s Audio functions: AUDIOAPP.EXE .........ccccoiiiiiiiiiiiiiiiiieieee e 40
10.12 Demo of Thor-2's SS#7 Support: SSTAPP.EXE..........ccoiiiiiiiiiiieeeee e ccieeeeee e e e e e e 41
11. Common APl Macro, Constant, and Type Definitions..........ccccccevveveevceciee i 43
11.1 Odin TeleSystems’ Standard Definitions - otsdef.n..........cccooii 43
11.1.1  Standard TYPE NAMES .. ..ttt e e e e e e e e s eeaanbeeeeeeaaas 43
11.2 Thor Specific Definitions - thordef.N..........cooiii e 44
11.2.1  Board DefiNItiONS .....c.uveiieiiiiiiiie it 44
11.2.2  Highway DefiNitioNS..........uuuiiiiiieee i nre e e e e 44
11.2.3 Internal Data Highways - ThOrPhWTYPE .....ccccviiiiiiiieiie e 45
11.2.4 Clock SoUrce - TROrCIKSICTYPE ...ccuvveiieiiiiiiee ittt neeeee e 45
11.2.5 CPU Interrupt Mask - THOR_CIM_XXX ..ivvviiieieiiiiiiieiiinneeeee e s e sssninnneneaeee e 46
Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000

Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide

4 Table of Contents
11.26  LPU Interrupt Mask - THOR_LIM_XXX ...coiiciirreereeeneereneeeseeereseses e 46
11.2.7 FrameHeader - ThOrFrameHEaOEr ..o 47
11.2.8 MeSSage SOUICE - THOISICTYPE .cveuvereeereerertestesieseseesteneesee e ee e e eresseseesreneas 48
11.2.9 Frame Type - ThOrFrameETYPe.....ccoviviiiirere et 49
11.2.10 Frame ENG COUES. .......orurmiremeiresrnriireseeierese oo sneseennnnas 50
11.2.11 Frame Fill Type - ThorFrameFi I TYPE....ccoveeereece e 50
11.2.12 Driver Parameters - ThOrDIVEIT .....ccvirirereerresereesesesreee e 51
11.2.13 Return CodeS - TROMRC .......cuvieireriirereceeseres e 52
11.2.14 Status Message - ThOrSEBEUSTYPE........vveerrererereesrereisesesreese s senesssesesnenas 56
11.3 Driver Specific Definitions - drvdef.N...........ooi i 59
11.3.1 Board Configuration Data- ThorConfigT .......cccceerererienenesieieireere e 59
11.3.2  Driver Mode - DIVIMIOGET .......covioiiieieinierrie st b e b 59
11.4 Line Interface (LI) Specific Definitions - lidef.n ..., 61
11.4.1 Operation Modes - LIMOGE .......coooriiiiirinirie et 61
11.4.2  Alarm Type - LIATGIMTYPE ..c.eoeieeieeerteeerie et e sb e s 61
11.4.3 Clock mode - LICLKMOGE.........coooririiiiiiiiie e e 62
11.4.4 Bit Robbing Data - LiBrDala........cccceoeriiriiririinene et 62
11.45 Li Configuration Options - LiConfigOPLiONST ........cccveeierrieenenerieneeiesiesee e 63
11.4.6 T1 Specific Configuration Options - LiT1ConfigOptionsT .........cccceereeneruene. 63
11.4.7 E1 Specific Configuration Options - LIE1IConfigOptionsT .........cccccceeeveereneene. 65
115 HDL C Specific definitions - hdICAef.n .......ccovviieieeecee e 67
1151 HDLC AEfiNITIONS ..ot 67
11.5.2 Pipe Configuration Options - HAICPIPEOPLS .......cccovvvrerieverrreee e 67
11.5.3 Memory Allocation for Channels - HAICBUFAIIOCT ......cccooveeevereeiere e 70
11.5.4 DataPatternsto be sent with hdlcSendPattern() - HdlcDataPatternT ................ 70
11.6 Flash Specific Defines - flashdef.h ... 72
11.6.1  Flash AArESSES .......coviiieirieieee ettt 72
11.6.2 Thor-2 Maintenance Data - MaintDataT .........ccocceoerenireneniineeie e 72
11.7 Codec Specific Definitions - CAAEf.N ..o 74
11.7.1  Coding Law - CALAWT ..ottt s s 74
11.7.2 Code Assignment - CACOET .........cceeririeririeieiniene e 74
11.7.3 Digital Gain - CADigital GaINT .......ccccerureriiiiririree s 74
11.8 DTMF Specific Definitions - dtmfdef.h.........oooii e 76
11.81 DTMF Tone Storage Options - DIMPOPLT ......cvvveerieerererieeseeeeee e 76
11.8.2 Sending Duration - DIMfDUratioNT .........cceoerieirieienieereeseesie e 76
12. LOW-LEVE AP ...ttt 77
121 Driver fUNCHIONS - AFVENN......oo e 77
1211 drvBOArdEXIiSLENCE() «..ccveeuerverrerierienieriesieeeieieeseeseesesie e sbesbe e srebe e see e e e sesneenens 77
12.1.2  drvCmMPMEMBIOCK() .. coveeueeeeeesieriesiesiesieee ettt sresie st e e e sne e en 7
12.1.3  drvDiSabl@CPUINEI() ..ottt sttt s 78
1214 drvDiSaDIELPUINEI() .oveeeieeieeieeee ettt s se e s 78
1215  drvENEDIECPUINEI() ..cueivieieiee ettt e 79
12.1.6  drvENEDIELPUINEI() c.eoueieieiieeeiesie et st 80
12.2.7  ArVEIfOLOSEMSGS() -..ververuerrinienienieie ettt st s ene e enas 80
12.1.8  ArVEIFOUSAGE() .. vereeeereeeerereetereeieeteste ettt seee et se st sb e saesr et see e nean 81
12.1.9  drVFIfOM@aXUSAZE() ..oveeereeiereeieeeeiesie ettt sttt s sb st see e e 81
12.2.10 ArVEIFOSIZE() .ceeieeeeeeeeiie ettt sttt ettt b e s sne b 82
12,211 ArVEITIMEM() oottt se e s s 82
12,212 ArVEPGASIBLUS() ...ccveveeereeeeeienieseeeeieee st sesie et et see e et e e ene b sae e sbeneas 83
Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000

Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide
Table of Contents

12.1.13 drvGEtBOardStatUS() ....eeoveeeeereeerreriesieseesieseeseeeeeeseeeeressesaesresseseeseesseneeseeseenesns 83
ot I o Y T 1 = 0L S 84
0200 0 T o V] o L= o 84
0200 0 T o V7 1 o 85
020 Tt o V] 1 T o o 85
12.2.18 drvINSEAITSI() oveeeeieieiee et enes 86
2t R T o V] (= o [ 87
02t o V] (= o | 87
2 B R0 V] 2 (== 0 = = Lo 88
o o V] (= o I I 89
12.1.23 drvReadConfigD@al) .....eeevereereerereereeerresesiesesteseeseesteeeseeseeeeseeessessessesseseeseenes 90
12.1.24 drvReadDIIVEDAA() . ..eiereereeeereeeereseeeesteseseseeseseeseseeseseeessesesresressesseseeseenes 90
12.1.25 drvREAIO() .. eeveiveeeieeriiteiesiesisieseete st ste sttt st sttt bt sttt e sae e nns 91
12.1.26 drvREAAMEM()....cveiveeieee ettt st st sttt 91
12.1.27 drvREAAMEMB2()....veeieeeiieirieeeiee e ettt se e st sa et st sae e e ne e s nans 92
12.1.28 drvReadMEMBIOCK() ....eoerueeuerrereitisiesie ettt ettt 92
12.1.29 drvRegiSterCallDaCK() ......eeveruereereeieeereeeeeeee et e 93
12.1.30 drVRESEIDEVICEI() ..evevereeriireeriereeieieeeeie st ste sttt e e bbb s sbe e s 93
12.1.31 ArVRESEIDIIVEI() ..cveveteieesieree ettt sttt s se e b e s sbe st sae e e 94
12.1.32 ArVSELCIKSIT() cveveveerereerereeresieresieresiesestesestesestesessesessesessesessessesessssessesesensessesessesens 94
12.1.33 ArVSEIUD() «eeevereiereenieie et e ettt ettt b e e e bt et ae bt sae et e e e e e e enas 95
12.1.34 drvSEtUPIOWWIN() ettt et st 96
12.1.35 drvSetUpPMEMWWIN() ...c.ee ettt e et s st 96
12.1.36 ArVSEBIUSZSEI() -.uveueeneeueererieeestese st see st et e e ebe st ebe b e et be e e e e ne e e saeeneseas 97
12.1.37 ArVTROIRC2SI() eeueeeeeeeerieeieeiese ettt et s e s e e sae e 98
12.1.38 drvUNINSEBITSI() oottt b s 98
12.1.39 drvWriteConfigDaLa)......ccveeveruereerieneerieeeeee ettt s 99
12.2.40 ArVWIIEIO() «.eeveiereeeieie ettt sttt st bt s see s 100
12,247 drvWIEMEIM() .ottt st st 100
12.1.42 drvWIHTEMEMSB() ..evcveieeieieeieseeie sttt sttt sttt enes 101
12.1.43 drvWHTEMEMB2() c..vveveeeeeeeeieeeiee ettt s st se s e e 101
12.1.44 drvWItEMEMBIOCK() «..eeveeverieieireeiee et e 102
12.2 Line Interface FUNCHIONS = 11N ....uiiiiiiecce et 103
2 R 11 AN 14 12§ ) TR 103
i 1V AN F 14 12 o I 103
12.2.3 |iBitRODACCESSDISADIE() -.euveveviierieiesie et 104
12.24  |iBitRODACCESSENGDIE() ...vveveruerririeriinieie sttt e 104
1225 1HCONFIGUIE() ceeveieieieieie ettt sttt b e bt s e 105
12.2.6  HEXISIENCECHK() wouvevereeiereeiesieiesieiesieie et sie s e sttt st sttt 107
12.2.7  HFOrCERESYNCN() -.veeueieeiiiieiie et b 107
12.2.8 IGELBItRODDAA() ...ecveveveeeeerieririeiirieeseeiesiee st stesesteseste et ses bt se st e senessens 108
12.2.9  IGELSABItVAIUE()...c.eeeeeeeeeeeiee ettt sttt st 108
12.2.10 HGELSIBItVAIUE() ..voveveeeiesieisieesieesiee ettt sttt sttt 109
12,211 [HGEESEALUS() +euvverereeerereeresiesessesessesessesessesessessssessssessesessesessssessesessesessesessessssessns 110
12.2.12 TLOOP() cueeereereneereneererenserenseseesessssessnsesseessessssessssensesessesensesensesensesensesessesessesesseses 110
12.2.13 1iSaBItACCESSDISADIQ() ....vevireeririeririeiisirisiee sttt ettt 111
12.2.14 1iSaBIitACCESSENADIE() ...cvviviireiiriiisiesieiesie ettt 111
12.2.15 1iSEBItRODDEIA() ....vevvrvereeririrriririesiniesieiesieestee e esie st se e e s e s sessesesaenessens 112
12.2.16 HSELCIKMOOE() ..vvvevereerereenesienierisesresesseseetesessesessessssesseessesessesessssessessssensssensssenes 113
12.2.17 HSELSABItVAIUE() ...cveveeieiiiiiisiinisisises et s 113
12.2.18 HSELSIBItVAIUE() ...ecveeeeieiriinisiisisisis ettt 114
Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000

Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide

6 Table of Contents
12.2.19 1iTransmitPiNCONEION() ....c.vveveeiererreiirerre s 115
12.3 High-Level Data Control Functions - hdlC.N........coooeiiiii e 116
12.3. 1 NAICINIEPIPE() «.eueveeeererieiieerisieie sttt ettt 116
12.3.2  hdlCSENAADBOI() .. veveeereeiee sttt 116
12.3.3  NAICSENADALA() ....cveeereenereiririiesisieieie ettt ene s 117
12.34  hdlCSENAPEITENN().....cveeeieeririetesees ettt et 118
12.35 hdICRECEIVEOIT()...veuierereiieiririete sttt ettt s e 119
12.3.6  hAICRECEIVEODN() ...veveieieieiieie sttt ettt se e e ebe e enesnea 119
12.3.7  hdICMEMOIYAITOC() .eveeereenieiieseeeeeeiee ettt be e 120
12.3.8  hdICMEMOIYFIEE() .. .ecueiueieiiteie sttt et s 121
12.3.9  hdICMEMOrYWIILE() .cveveieiieie ettt eae 121
12.3.10 hdICMEMOIYREA() ... eevererueeiirierie sttt st s 122
12.3.11 hdlcMemOoryCheCKIA()......ccoveereeieerieie et 123
12.3.12 hdIcMemoryCheCKUSAgE() .......verververeerieeeieiereee et 123
12.3.13 hdicMemoryStartldlePattern() .........ccoeereriereeererie e e 124
12.3.14 hdlcMemOrySENADELA()......ccrvrveurrerererreieresereeieesesesiete e seseseses e e sesseseseesens 125
12.3.15 hdlcMemorySendDataliSt() ... .cocervreerererererreereririeieiesiresieese e sesesseseseseneas 125
12.3.16 hdlcMemOoryGetSENASIAIUS() ... cceeuerrerererierierieriesierie e ee s e e sre e see e 126
12.3.17 NAICSSTSEFISU() .eeeeeeeeriirieiee sttt s 127
12.3.18 hdlCSSTGELSENASIBIUS() .. .euvuvrveverererrerereresieieresesisiesesesesisie e sssaese e sesesseseseseseenas 127
12.3.19 hdICSS7TGERECEIVESIAIUS() ....vveereerreereririeieesisieree st sesieee e seseenas 128
12.3.20 NAICSSTSEFITEN()....veveveererreeeierinirie sttt 129
12.3.21 NAICSSTGEIFILEN() -..vvrueererrieerieieie sttt ettt 129
12.3.22 NAICSSTSENADGLA() ... vcveeneerereereresieteeresesieteeseseesese s bsas e sesaebe s seseenas 130
12.3.23 hdICSS7SENADGLAEX() -...vvvveeeerereeueiererisieeesieieiesesesese e sesesbe e saese e s ssssene s 130
124 Time-Space SWitch FUNCHIONS - 1SS ..o 132
12,41 HSSCIEAI() c.vevvereerieeerereresieie e res ittt eb sttt ettt st b b s e bbb e nn s 132
12.4.2  tSSCONSIBYLE() ...cerveveueuiirieieirerieieie sttt sttt eb e st 132
12.4.3  tSSDISADIE() .eeveciieiriiriee ettt e 133
1244 tSSENGDIE() .veuiuerieeeieiieieie ettt 133
12,45 HSSINIT() ceeeereeeriesieieeere ettt b e 134
12.4.6  tSSLICONSIBYLE() ....cveueueerieiiiririeieiesesi sttt st 134
12.4.7  tSSLIXCONMNECL() .eveeeeeie ettt et sbe e e 135
12.4.8 tSSReadDaAMEMOIY() .. .ceververeeieenieieirienie ettt s 136
12.4.9  tSSTIMINGMOUE() .. .eeveieeiereeieieeeee ettt sre b e e 137
12.4.10 tSSXCONNECL() -veuvereeneeermeereesentereetestesteseessesbeseeseese e esae e e sbesaesaesbesbesaeseeseeneeseeneens 137
125  On-board Processor FUNCLIONS - [PU.N......ccouiiiicieee e 139
T R 1 1 27 o [ SRR 139
T o U o= ST 139
1253 TPUGELSEBIUS() -o.veuerveneereeerereeieneeseneetereetereeie i seeseseese st sse et se et neenes 140
1254 1PUINSEBITSI() c.eoveeierieeerieereeese et 140
1255 TPUINEFQ) ettt ettt enn 140
1256 TPULOBOAPD() .. cvevereerereererrenerienesieiestesestesestesesteseeteseebeseeseseenesesneseeseseeseseesessenesnes 141
12.6 Flash Memory FUNCtions - flash.n...........oo e 142
12.6.1  fIShCheCKSECIOrUSAgE() .. eeveueereeeeieieeirierere sttt s eaea 142
12.6.2  fISHChECKUSAGE() ... e eeeeeeiiiririe ettt 142
12.6.3  fISNErESESECION()...veververeereiieie ettt st e b e eaeenea 143
12.6.4  fISHLOBADEIA() ... ecvevenerereeieerisiste ettt et 143
12.6.5  FISNLOBAPIG() ..vvrvreeeeneririeieieererie ettt et 144
12.6.6 fIShREBAMAINISECL() ....veveeereeeeie sttt 144
12.6.7  FISHWIEMEM() ..eovieiiiice et s 145
Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000

Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide
Table of Contents

12.7 CodeC FUNCLIONS = CO.N.....eoeiiieeciecec ettt s re bbb saeenas 146
12,71 cACONNECIDIMI() oveveieieeseereee et se et sresresnenneneen 146
12.7.2  cdConNECtHANASEIMIC() .vvverveieireeieeeerereeeeete ettt e e sre e 146
12.7.3  cdConnectHaNASEtSPEAKEN() ...vvevvrverreririerireeireeere e e ste e se e e e eneees 147
12.7.4  cdConnectHandsf reeSPEaKEr() .......covvveerrerieiereseeseseere e 147
A ST oo | B o [ = [ 1 148
12.7.6  cdDiscoNNECtHANASEIMIC() ..vevvvveieeeerereeeeee et eeas 148
12.7.7  cdDisconnectHandSetSPEAKEN () ......eveeerrererererieseseesreieseeseeeeseeneseese e sseseenees 149
12.7.8  cdDisconnectHandsfreeSPEAKEN().....ccvrrerrerererreerieeeeeresertesresesieseesseeeseeeenens 149
e T oo |1 = (T o R 150
o2 50 T oo |1 1 151
12.7.11 CAMULEOT() couririeirieeese s e s e sttt st s e eresresnenreneas 151
12.7.12 CAMULEON() v.vevevereererieteseetesesieseetestetesee e see e see e see e saesestesesbesestesesbesestesestesensenenes 152
R B o e |2 L= ) TR 152
A oo = 0o | )10 1 T 153
12.7.15 CASENAMI() ..cveveeririeririeiirieisisee st e ettt et 153
A oo o0 T= @ ) TSRS 154
12.7.17 cdVOiCceSIAETONEOR() ..erverrereeieireeieee ettt 155
12.7.18 cAVOIiCESIAETONEON() .. everuerreruirierieree sttt sb e s se s be e e neenas 155

12.8 DTMF Transceiver FuNction - dtmf.N......oooeiiiic e 157
12.8.1  AtMFBUPSESEAIUS() ... veuveueereeeeenieriesiesie sttt e e bbbt s e b e 157
S o 10 11 7= o] = (TSR 157
12.8.3  AMIRECAIVEU() .vivevirieiiiieie ettt sttt sttt 158
12.8.4  AMIRESEL() vovevevieeririeirie et et 158
12.85  dtMESENA() .veeieeririeirieieie et e 159
12.8.6  dMISENABUISI() .ovvvveeeeirieeisisiisieeisiees ettt 159
12.8.7  dtMITONEOM()..eeveiereiieiiriee sttt sttt 160
12.8.8  AtMFTONEON() c.veieeiiiiieree sttt sttt s b e s sne e 160

13. System AP - t2UXAAEF N 163

131 Driver (DRV) OPEIratiONS.......ccceeoererirterieseeseesieseeseasessessessestessessessessssseeessssssnsssessessessens 163
13.1.1 1OCTL_DRV_BOARD EXISTENCE.........cceceiteieieteeirtecteste e 163
13.1.2 1OCTL_DRV_CMP _MEM BLOCK ......ccicetiicietieeeteetestecreste e eneas 163
13.1.3 1OCTL_DRV_CONFIGURE Ll ....cocoiiiitiiieeiiicieeeieeteceste ettt 164
13.1.4 1OCTL_DRV_CONFIGURE PIPE .......ccooiieeieiee ettt 164
13.1.5 1OCTL_DRV_DISABLE CPU _INTR ...coccoiiiiictee et 165
13.1.6 1OCTL_DRV _DISABLE LPU INTR....ccccoiiiiieteie sttt 166
13.1.7 1OCTL_DRV_ENABLE CPU _INTR ....cocciiitiieee ettt 167
13.1.8 1OCTL_DRV_ENABLE LPU INTR....cccsiiitiieteie sttt 167
13.1.9 1OCTL_DRV_ERROR 2 STR....ccoiiiicicteeteceeteeeste sttt ve st s sre s 168
13.1.10 IOCTL_DRV_FIFO USAGE ......coiieteeteeceteeeese ettt enenas 169
13.1.11 IOCTL_DRV_FIFO MAX USAGE......coiocoeeeeeceeteeeete ettt 169
13.1.12 IOCTL_DRV_FIFO LOST MSGS......coccciiieeieceieeeee ettt st 170
13.1.13 IOCTL_DRV_FIFO SIZE ...ttt ettt et sre s 171
13.1.14 1OCTL_DRV_FILL MEM ...c.oooiiiiiieceee ettt 171
13.1.15 TOCTL_FPGA STATUS. ..ottt et s r et s enas 172
13.1.16 1OCTL_DRV _IDENT ...oiiti ettt ettt sttt e sre s 173
13.1.17 TOCTL_ DRV _INIT ittt sttt st e re st s sne e 173
13.1.18 IOCTL_DRV _INIT HDLC ..ottt et 174
13.1.19 IOCTL_DRV_READ ..ottt sttt e b s 175
13.1.20 IOCTL_DRV_READ _EX ..ottt sttt st 176

Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000

Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide

8 Table of Contents
13.1.21 IOCTL_DRV_READ_SERIAL_NO ....cccciiiirerirrnreiens s 177
13.1.22 |OCTL_DRV_READ_TMA ..ot 177
13.1.23 IOCTL_DRV_READ_CONFIG_DATA ...ttt 178
13.1.24 |OCTL_DRV_READ _O ..ottt 179
13.1.25 |IOCTL_DRV_READ_MEM ..ot 179
13.1.26 IOCTL_DRV_READ_MEM32......co i 180
13.1.27 IOCTL_DRV_READ_MEM_BLOCK......cccoiiirirrrerirenernrereesesreeesesenenens 181
13.1.28 IOCTL_DRV_RESET_DEVICES......cccccosmiiinreererenenesrereeseseseeesesseneseennes 181
13.1.29 IOCTL_DRV_RESET_DRIVER .....ccocooiiiriirreciesreene e 182
13.1.30 IOCTL_DRV_RESET_HDLC ....ctiiiiiirereiererrerere e 182
13.1.31 IOCTL_DRV_SET_CLK_SRC.....ccosiireirirerrerirersreee e 183
13.1.32 IOCTL_DRV_SETUP ..ottt 184
13.1.33 IOCTL_DRV_SETUP_IO_WIN ...ooiiiriirirrereinenerreree e 184
13.1.34 IOCTL_DRV_SETUP_MEM_WIN.....cceciiriririrrireieneeeeseseeere e 185
13.1.35 IOCTL_DRV_START_EVENT_NOTIFICATIONS. .......ccoovmeirrmnrerrerereens 186
13.1.36 IOCTL_DRV_STOP_EVENT_NOTIFICATIONS.........ccoovrmreerrrererrenereens 187
13.1.37 |OCTL_DRV_STATUS 2 STR...coiieiirerrereireresreree s sennas 187
13.1.38 IOCTL_DRV_THOR_RC_2 STR....ccceietrirrrerireresreiessrensese s 188
13.1.39 IOCTL_DRV_REG_VALUES......ccoo it 189
13.1.40 IOCTL_DRV_STATUS ..ottt 190
13.1.41 IOCTL_DRV_WRITE_CONFIG_DATA.....ccciirerrreeenmnersee s 190
13.1.42 IOCTL_DRV_WRITE_IO....cciieriireriereiresesreee s 191
13.1.43 IOCTL_DRV_WRITE_MEM .....cociiriireineereeeseres e 192
13.1.44 IOCTL_DRV_WRITE_MEMBS........ocoiireirreeeiinnee e 192
13.1.45 IOCTL_DRV_WRITE_MEMS32 .....ocoiireirreeiereree e 193
13.1.46 IOCTL_DRV_WRITE_MEM_BLOCK ......ccccsererinirerrireirrmsrereesmneerenene s 194

13.2 Line Interface (L1) OPEratioNS ..........cooeiererierieieeeeeieeesie sttt s 195
1321 [TOCTL_LI_ALARM_OFF ..ottt 195
13.2.2 [TOCTL_LI_ALARM_ON.....cciiitiiriririeieine sttt 195
13.23 IOCTL_LI_BIT_ROB_ACCESS DISABLE .....cccocsitinriririeneneieneesieeieene 196
13.24 IOCTL_LI_BIT_ROB_ACCESS ENABLE .....ccooiitirniecerreecneeieee 197
13.25 [OCTL_LI_CONFIGURE .......cccctotrtriritririeiet ettt 198
13.2.6 1OCTL_LI_EXISTENCE_CHK ....ccootiiiiiiiiririeirene e 199
13.2.7 1OCTL_LI_FORCE_RESYNCH ......ccceoiitrirriitirrinieees et 200
13.2.8 IOCTL_LI_GET_BIT_ROB_DATA ..ottt e 201
13.29 IOCTL_LI_GET_SA_BIT_VALUE.....cccctiiiitrrtet et 201
13.2.10 IOCTL_LI_GET_SI_BIT_VALUE ..ottt 202
13.2.11 IOCTL_LI_GET_STATUS.....oot ittt 203
13.2.12 TOCTL_LI_LOOP ..ottt ettt s e 204
13.2.13 IOCTL_LI_SA_BIT_ACCESS DISABLE .....cccooiirtinrrrceresee e 204
13.2.14 IOCTL_LI_SA_BIT_ACCESS_ENABLE .....ccccooirrtirrncerencec e 205
13.2.15 IOCTL_LI_SET_BIT_ROB_DATA ..ottt 206
13.2.16 IOCTL_LI_SET_CLK_MODE.......cccootiirirrirtirerinie e e 207
13.2.17 IOCTL_LI_SET_SA BIT_VALUE .....cooiiitirrrete e 207
13.2.18 IOCTL_LI_SET_SI_BIT_VALUE......cccit ittt 208
13.2.19 IOCTL_LI_TRANSMIT_PIN_CONTROL .....ccsrrrrriiririniiinereeieie e 209
13.3 High-Level Data Control (HDLC) OpErations...........coevereererierieieenireee s seeseesiesee e 211
13.3.1 IOCTL_HDLC INIT_PIPE.....cioiiiririeirereirieee et 211
13.32 |OCTL_HDLC _SEND_ABORT .....occiirtrieieitreririeieie s 211
13.3.3 |OCTL_HDLC _SEND_DATA ..ottt 212
13.34 |OCTL_HDLC _SEND_PATTERN .....cctotiiiieiiinireeieie e 213
Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000

Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide
Table of Contents

13.35 1OCTL_HDLC_RECEIVE_OFF w..ocovooveececesseeseseeeeeeeeeeecess
13.36 10CTL_HDLC_RECEIVE ON ....oovooveeeeessesseseeeeseeeeeecess
13.3.7 10CTL_HDLC_MEMORY_ALLOC .....esmemmmmreerrerereecressrennn
13.3.8 10CTL_HDLC_MEMORY_FREE ........cccoommmmmmmmmrmreereccsremrennn
13.3.9 10CTL_HDLC_MEMORY _WRITE ...oovvecccrsieesereeeereeeeeecers
13.3.10 10CTL_HDLC_MEMORY_READ ......cesmmmmereeereeeeercrrrsssssenn
13.3.11 10CTL_HDLC_MEMORY_CHECK _ID ...criremerrrerreeeeeccers
13.3.12 10CTL_HDLC_MEMORY_CHECK_USAGE.........cccoommm..
13.3.13 10CTL_HDLC_MEMORY_START IDLE_PATTERN
13.3.14 10CTL_HDLC_MEMORY_SEND_DATA w..covvvvvreccrerrrsen
13.3.15 10CTL_HDLC_MEMORY_SEND_DATA_LIST.....cccoosm..
13.3.16 10CTL_HDLC_MEMORY_GET_SEND_STATUS.............
13.3.17 10CTL_HDLC_SS7_SET_FISU rvvvveveeeeeseeseeeeeseeeeeeesssssssenen
13.3.18 10CTL_HDLC_SS7 GET_SEND_STATUS.....oovvveeccrrrrsrrene
13.3.19 10CTL_HDLC_SS7 GET_RECEIVE_STATUS.......ccooomn.
13.3.20 10CTL_HDLC_SS7_SET_FILTER .eecereeeeeeeeeeereeeeersssesseeen
13.3.21 10CTL_HDLC_SS7 GET_FILTER wovveoeeeeeeseeeeeeeeeeeeeeessseenn
13.3.22 10CTL_HDLC_SS7_SEND_DATA .ocooereereeeeereeeeererssesssseen
13.3.23 10CTL_HDLC_SS7_SEND_DATA_EX w.reeeeeereeeeeeeereressssenn

134  Time-Space Switch (TSS) Operations.........cccceereereerererenenese e
1341 [OCTL_TSS CLEAR ...ttt
13.4.2 [OCTL_TSS CONST_BYTE.....ccctrrrrirerieieenererieieie e
13.4.3 [OCTL_TSS DISABLE......ccooiiiiirrinieirereeeseses e
13.44 [1OCTL_TSS ENABLE......ccooiritirrret e
13.45 TOCTL_TSS INIT .ottt
13.4.6 IOCTL_TSS LI_CONST_BYTE ...ccocooseirnerrieenerinirienereens
13.4.7 1OCTL_TSS LI_XCONNECT ....ccccrrrrrrirerireerererieieiesenesens
13.4.8 IOCTL_TSS READ_DATA_MEMORY ......ccceoenrrirrerirennnne
13.4.9 IOCTL_TSS TIMING_MODE ........cccoeoiiinrrrinrriecesinenene
13.4.10 IOCTL_TSS XCONNECT ......cceirriririririrerieee s

135  On-board Processor (LPU) Operations. .........couoverererereeneeeneeeneeeneenes
1351 1OCTL_LPU BOOT ...oooiverveeeeieeeeeeeseeeseseeeeseesseessssssenssesseneeos
1352 1OCTL_LPU FLOAT ...ovvoeeeeeereeeeeeeeeeeseeseeeseseessessssesnesensennes
1353 1OCTL_LPU_GET STATUS....cooomoeeeeereeeeeeeeeeessessseeseenseeoen
1354 1OCTL_LPU_INSTALL ISR .ooiieeoeeeeeeeeeeeeeeeeeeeesreesenseenseeoen
1355 TOCTL_LPU INTR ...oieeieeeiereereesmeeesssessessesseeseessssssssnssenssenees

13.6 Flash Memory (FLASH) Operations........c.cccoevereneneseeneenieee e
13.6.1 IOCTL_FLSH_CHECK_SECTOR_USAGE........ccccerururunne.
13.6.2 IOCTL_FLSH_CHECK_USAGE........cconrurririririeicenirennnne
13.6.3 IOCTL_FLSH_ERASE_SECTOR.......cccomrireiriririeceninenene
13.64 |OCTL_FLSH_LOAD_DATA ....cooieetrreee e
13.6.5 IOCTL_FLSH_READ_MAINT_SECT ....ccoeoeiirrririerirenene
13.6.6 [OCTL_FLSH_WRITE_MEM .....ccoovmiinnienrreeeneee

13.7 COodeC (CD) OPErationS.......cccceeeverieriereirieieseeseeieessessese e sre e seeseeeas
13.7.1 IOCTL_CD_CONNECT_DTMF ..ot
13.7.2 |OCTL_CD_CONNECT_HANDSET_MIC.....ccccorrrirerennn
13.7.3 |OCTL_CD_CONNECT_HANDSET_SPEAKER.................
13.74 |OCTL_CD_CONNECT_HANDSFREE_SPEAKER............
13.75 |OCTL_CD_DIGITAL_GAIN .c.cotiririrrirriseeeseee e
13.7.6 |OCTL_CD_DISCONNECT_HANDSET_MIC. .......cccoueuue.

13.7.7 10CTL_CD_DISCONNECT_HANDSET_SPEAKER

Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released)
Copyright (C) Odin TeleSystems Inc., 1996 - 2000

December 5, 2000



Thor Win NT 4.0 APl Reference Guide

10 Table of Contents

13.7.8 |OCTL_CD_DISCONNECT_HANDSFREE_SPEAKER ......ccccoviriririnnene 252

13.7.9 [OCTL_CD_FILTER_GAIN .c.iiiiiirerienesieririe ettt ebesaene e 252

13.7.10 TOCTL_CD_INIT cioiiieiiiieieriee sttt sttt st s be s saene e 253

13.7.11 IOCTL_CD_MUTE_OFF ...cootiiiiieiiieeeieeeeeee it 254

13.7.12 IOCTL_CD_MUTE_ON ....ccciiiiiiriirerienenie sttt siene e 254

13.7.13 [OCTL_CD_RESET ....ctiitrieieririeriene et resie st bee st st sessesesse e 255

13.7.14 |OCTL_CD_SEND _DTMPF...icciiiirieiireiirieerieesieeesiesesie s seenes 256

13.7.15 |OCTL_CD_SEND_MF...iiiiiciiieiireiireeierieeseeiesieresi s snenes 256

13.7.16 |OCTL_CD_TONE_OFF ......ccositiiiirniirnierine et snas 257

13.7.17 IOCTL_CD_VOICE_SIDE_TONE_OFF ......cccecvtirineriinriinrieseeeenieeneeeneenes 258

13.7.18 IOCTL_CD_VOICE_SIDE_TONE_ON......cccectrmutirireririnerinresesresesreseeeseenes 259

13.8 Dua Tone Multi Frequency Transceiver (DTMF) Operations.........cccceeeereerenenernneens 260
13.8.1 IOCTL_DTMF _BURST_STATUS ......ooitreirieeririsenese e 260

13.8.2 [OCTL_DTMF_ENABLE ...ttt 260

13.8.3 [OCTL_DTMF_RECEIVED......ccceotiitiristeise ettt ssesessene e 261

13.8.4 [OCTL_DTMF_RESET ....ccotiiirieirieiesieesieesiesestssesse e sssse s ssessssenes 262

13.85 [OCTL_DTMF_SEND ...ccoociiirieiriririeieseeeseesresesssses s ssssessssessensssenes 262

13.8.6 [IOCTL_DTMF_SEND_BURST ....cccceotiiirieinieisiiesiesesie s ssensssenes 263

13.8.7 IOCTL_DTMF_TONE_OFF.....coooiiiiireieieincisieese s sssse s ssenes 264

13.8.8 [OCTL_DTMF_TONE_ON ...occtiiirieiirieirieesinesiseesiesesiesssse s ssenes 264

14. High-Level APl - thorhapi.N.........cooeeieieeece e 267
141 DIIVEN FUNCLIONS......ccuiitieiitiiete ettt sttt ettt ettt st st senbe e 267
I R 1 o o (= (DY 1 () TSRO 267

14.1.2  thOrCONSIIUCIDIIVEL( ) .evveereiereiiriiieie ettt ere s nes 267

14.1.3  thOrDESIIUCIDITVEI() wevereeereeirieirieisie ettt seenes 269

14.1.4  thorRegiStErCallbaCK() ......cverervereriirieieeieeere e 270

1415  thOrRESEIDIIVEI( ) overeeeireeiireeiireeterieeree ettt b e b e neenes 270

14.1.6  thOrSEtCPUINIIMEBSK( ) .eveereirereiiriirieieeeeee e 271

14.1.7  thOrSEtLPUINIIIMESK( ) .eveereeereierieieieieeeee et 272

14.2 Line INterface FUNCLIONS...........cooi ittt 274
14.2.1  thOrCONFIGUIELI( ) eeueeereerierueetesterie st sie st et bbbt s 274

14.2.2  thOTrGELSEAEUSLI( ) wevvrvrrereerererresiiresiisieresieseseeessesessesessesessesessesessesessessssesessesessenes 274

14.2.3  thOrSaBYLESON( ) .ecueieeueeieeieeterierie sttt e bbb se e e 275

14.2.4  thOrSaBYLESOF( ) .eiveeereeereeeieiereistesestesestesteteseeresasteseesesaesesae e ssesessesessesessesenss 276

14.25 thOrGELSABItVAIUE( )..cvieieeiiresiirisiirieiesieie ettt es 276

14.2.6  thOrSELSIBItVAIUE( ) ...cvivereriiresiisisiirieiesieie st sesse s 277

14.2.7  thOrGELSIBItVAIUE( ) c.cvviveeieiiiiiisiisietiieie et se s s 277

14.2.8  thOTATBIMON( ) c.eeiueitiiieie ettt ettt st st s ene e eneeneas 278

14.2.9  thOTAIBIMOT( ) ettt e 279

14.2.10 thOTRESEILI( ) cuvvverirreerteieieeeteesteessesesseseetesaeseseetesaesesaesessesessesessesessesessesessensases 279

I T L 1 (o o 1 oo TS OSSR 280
14.3.1  thorConnECtChENNE () ......coueuereieeieeeiereeer et s nae e 280

14.3.2  thorDiscoNNECtCRANNEL () ..ouveeeeieieeieieeereeer et 280

14.3.3  thorDisconneCtAIIChaNNEIS( ) .....ccooueeiiiiirereeee e 281

14.4 Message Sending and RECEIVING.....c.ccvivierirereieeereeeee e st se e sse e seeseeseeesneens 282
14.4.1  thOrConfigUIrEPIPE( ) .oveeereeeerereeee s seste s e e e s e sre e e e e seeneens 282

I (1o = (= o [ SRS 282

1443 thOrWHLEPIPE( ) .evevereeeereeeriee ettt 283

14.4.4  thOrRESEIHAIC( ).euvveeeeieeieieieee e 284

145 PhoNE FUNCLIONS .......cuiiicieceece ettt s s r et e ne s 285

Doc. No. 1211-1-SDA-1002

Doc. Rev. 1.2 (Released) December 5, 2000
Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide

Table of Contents 1
700 R ¢ To g = 70T (TSR 285
A (g To 100 i () T 285
G T 1 To = oo )17 (T 286
1454 thorReCEVEADIMI( ) ..couiieeseeeeeere et et s 286
14.6 BLI= S 0 T o 0] RS 288
14.6.1  thOrBYIEONBECN( ) c.ecouiiiieiitisie ittt st st 288
G2 11100 231 (=@ =T o () TS 288
14.6.3  thOrBYtEREAABCI( ) .....eoieieeiitire sttt 289
14.7 IMHESCEITANEOUS........ecuviiieeteeteecteee ettt e s et sbe e st et e e besbeeseesbeensesaeetesbeestesaeeseesanns 290
Bt R ¢ o T {1 1Y/ (N 290
14.7.2  thOrBOardEXISLENCE( ) ...eevvrvereereireeireererseeseesesestesseseeste e saesessseseesesessessessssseses 290
77 T ¢ To T I To o N SRR 291
15. INOEX ettt et et e e e e e tb e e e be e e e ae e e e be e e ebeeeebe e e eare e e eareeenanes 293
Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000

Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide
12 Table of Contents

Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000
Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide
Abstract 13

2. Abstract

The Thor-2 driver provides the software needed by the PC host processor (CPU) to
communicate with the board. The driver also contains boot-up software and the
operating system for the on-board processor (LPU). The CPU Software is
implemented in C language and it is provided in the form of a kernel mode device
driver (Thor2.sys) and C wrapper libraries (*.lib). The driver also provides C-
language header files (*.h) that declare the macros, types, and functions available in
the wrapper libraries. The driver can be accessed directly through the Windows
DeviceloControl() interface or Thor wrapper libraries can be linked to ahigher level C
or C++ application to provide the software interface towards the driver.

3. Applicable Products

The Thor drivers covered by this document are listed in Table 1 on page 13.

TABLE 1. THOR Driverscovered by this document.

Product Number Description

SDA-1002-1 Thor Windows NT 4.0 Driver and Application Programming
Interface. Compiled with Visual C++ 4.2

4. Distribution

The Thor-2 driver is distributed on 3.5” diskettes. Separate diskettes exists for each
driver version.

4.1 Installation

To install the Thor-2 driver, run the Setup program (SETUP.EXE) which installs the
driver distribution. The Setup program will ask for the 1/0 base address, IRQ, and
Memory area to be used. For more information on these options, please see the Thor-2
User Guide, Odin Document Number “1412-1-HAA-1004-1"

4.2 Files
After installation, the following files and directories are created to the installation
directory.
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TABLE 2. Thor driver distribution content

Thor Win NT 4.0 APl Reference Guide

Distribution

Directory

Files

Description

LIB

Thor2.lib

Thor API Library compiled with the applicable
compiler.

INC

*.h

Thor API header files

UTILS

T2boot.exe

Utility program for loading the on-board Field Pro-
grammable Gate Arrays (FPGAS) and for booting
the on-board processor (LPU). For acomplete
description please refer to “User Guide for Tho
2", Doc No. 1412-1-HAA-1004-1.

[

T2config.exe

Utility program for reading and writing the line
interface configuration data to the on-board flas|
memory. For a complete description please refe
“User Guide for Thor-2", Doc No. 1412-1-HAA-
1004.

h
I to

T2.cfg

The default configuration data file. For a complete

description please refer to “User Guide for Thort

2", Doc No. 1412-1-HAA-1004-1.
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TABLE 2. Thor driver distribution content

D

Directory Files Description
Sapiapp.exe System API demo program. Sending and receiving
Sapiapp.c of HDL C frames through the looped Line Inter-
Sapiapp.dsp faces.
Makefile
Lapiapp.exe Low-Level APl demo program. Sending and
Lapiapp.c receiving of HDL C frames through the looped
Lapiapp.dsp Line Interfaces.
Makefile
Hapiapp.exe High-Level APl demo program. Sending and
Hapiapp.c receiving of HDL C frames through the looped
Hapiapp.dsp Line Interfaces.
Makefile
Dataapp.exe Demo program using Transparent Mode Pipes.
Dataapp.c Transfers a binary file between two Line inter-
Dataapp.dsp faces.
Makefile
Tlapp.exe Example program demonstrating Thor-2's T1 spe-
Tlapp.c cific functions; E.g.. the use Bit-robbed signallin
Tlapp.dsp
Makefile
Elapp.exe Example program demonstrating Thor-2's E1 spe-

DEMOS Elapp.c cific function; E.g. access to the Si and Sa bits.
Elapp.dsp
Makefile
Phoneapp.exe Example program demonstrating Thor-2's phon
Phoneapp.c and DTMF tone capabilities.
Phoneapp.dsp
Makefile
Perfapp.exe Example program demonstrating Thor-2’s capabil-
Perfapp.c ity to send and receive HDLC frames simulta-
Perfapp.dsp neously on multiple channels.
Makefile
Statusapp.exe Example program which checks the status of th
Statusapp.c driver and the installed Thor-2 boards.
Statusapp.dsp
Makefile
Audioapp.exe Example program demonstrating Thor-2's audiq
Audioapp.c capabilities and the use of hdicMemoryXXXXX(
Audioapp.dsp API functions.
Makefile
SS7app.exe Example program demonstrating Thor-2 driver’s
SS7app.c SS#7 support and the use of hdlcSS7XXXX() A
SS7app.dsp functions.
Makefile
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TABLE 2. Thor driver distribution content

Directory Files Description
\ Readme Rel ease notes and changes made after printing of
this documentation.
Revision.h
System32 || Thor2.sys Thor-2 Kernel Mode Device Driver

\Drivers

The ingtallation program also copies the Thor-2 device driver (Thor2.sys) into the
Windows System Directory.

4.3 Sarting and Stopping the Driver

By default the driver isinstalled in the mode where it needs to be started manually. To
start the Thor-2 driver, in acommand window give the command:

NET START THOR2

Note: You need to have administrative rights to the NT Workstation to start the driver.
To stop the Thor-2 driver, give command:

NET STOP THOR2
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5. Driver Overview

5.1 Application Programming I nterface (API)

The Thor-2 driver is accessed from the application software through a specified
Application Programming Interface (API). The Thor-2 APl is a C function-call
interface. The Application Programmer can request actions from the driver with high-
level function calls without intimate knowledge of the hardware and of the low-level
hardware interface. The Thor-2 driver then converts the application requests into
appropriate 1/0 and memory access operations towards the Thor-2 hardware. The
Thor-2 Driver also services the interrupts generated by the Thor-2 board. The
relationship between the Application Program, the Thor-2 driver, and the Thor-2
Board isillustrated in Figure 1 on page 17.

Application
Program
C Function Call() A C Function Return API

Y

Thor-2

Driver

/O Write/Read
Memory Write/Read A A Interrupt ISA Bus
Y
Thor-2
Board
Figure 1. Thor-2 Driver Interfaces

The Thor-2 driver contains three different APIs: The High-level APl (HAPI), the
Low-level API (LAPI), and the System API (SAPI).

The System API allows the application to communicate directly with the Thor-2 VxD
through the Windows DeviceloControl() Interface. The Low-level API and the High-
Level APl are wrapper packages built on-top of the System API that allow the
application to communicate with the driver with more familiar function cals. The
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LAPI and HAPI are provided to allow easier portability of applications from platform
to platform. However, the drawback with the LAPI and HAPI interfaces are that, a
library must be linked to the application, while the SAPI can be used without an extra
linked library.

The High-level API consists of easy-to-use, “pre-packaged” functions. The High-level

API functions have been designed to implement “standard applications”; e.g. setting
up of a CEPT ISDN primary rate link. These functions provide a minimal set of

options to the user but they are designed to be easy and quick to use.

The Low-level API, on the other hand, provides more flexibility to the user. The full
functionality of the Thor-2 board can be utilized through the low-level API. However,
the functions at this level contain more parameters and require more involvement
from the application programmer. The High-level API is implemented using the Low-
level API, as illustrated in Figure 2 on page 19.

The System API provides the same functions as the Low-Level API. The benefit of
the System API is that no libraries have to be linked to the application. Thus, the
driver can be updated (by replacing the Thor2.sys) without having to re-link the
application. Thus, for Windows 95 and Windows NT applications the use of the
System API is preferred to the Low-Level APl and the High-Level API. The Low-
Level API is implemented using the System API, and the High-Level API is
implemented using the Low-Level API, as illustrated in Figure 2 on page 19.
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Application
Program 1
igh-Lev
A A High-Level API
Y
Thor-2 Application Application
High-Level Program 2 Program 3
Driver Lib
A A Low-Leve A
\J Y Y API
Thor-2 Thor-2
Low-Level Low-Level
Driver Library Driver Library
' A A System
; API
Y Y

Thor-2 Virtual Device Driver (Thor2.vxd)
Thor-2 Kernel Mode Driver (Thor2.sys)

WINDOWS 95 WINDOWSNT

Figure2. Thor-2 Driver's Three APls

The three different APIs are compared in Table 3.
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TABLE 3. Comparison of Thor-2 APIs

API Pros Cons

SAPI No libraries need to be linked to an applica- Only available in Windows 95 and Windows
tion. NT.
Driver can be updated without any impact on
the applications.
Flexible. Wide variety of operations available.

LAPI Highly portable: Availablein DOS, Windows | Thor2.lib needsto be linked to the application.
95, Windows NT, and LPU. If the driver library is updated, applications
Flexible. Wide variety of fuctions available. must be re-linked.

HAPI Highly portable: Availablein DOS, Windows | Thor2.lib needsto be linked to the application.
95, Windows NT, and LPU. If the driver library is updated, applications
Optimized for Traffic Generator applications. | Must bere-linked.

Limited number of functions available.
5.2 Files

The Thor-2 Driver package consists of header (*.h) and library (*.lib) files. The files
included in the Thor-2 Driver are shown in Figure 3 on page 21 (Solid black frame)

and listed in Table 4 on page 21.
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_ Low-Level
High-Level API
APl driver h drvdef.h SYSTEM
. - API
AP thorhapi.h imﬂﬁ_hdtlc'm?&cgfefhh
SS. .
cd.h cddef.h
Header / l dtmf.h dtmfdefh
i flash.h flashdef.h
Files otsdef.h
thordef.h
thorsapi.h
¥/ '/
Application HAPIAPP.C LAPIAPP.C
Source g e ,
Files ) g SAPIAPP.C
thor2.lib
Library
Y ¥ \/ \/
C_ompHed and HAPIAPP.EXE LAPIAPP.EXE SAPIAPPEXE
Linked , o
Application - - - :
Figure 3. Theoverall Thor-2 Driver File Sructure
TABLE 4. API Definition Header Files
Header file
API Level name Description
High-level thorhapi.h Macro definitions, type definitions, and function declara-
API tions for the high-level API.
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TABLE 4. API Definition Header Files
Header file
API Level name Description
driver.h Driver level functions declarations
li.h Functions for using the TI/E1 Line Interfaces (L1s).
hdlc.h Functions for utilizing the 32-channel HDLC controller.
Low-level tssh Functions for using the 384x384 time-space switch.
APl cd.h Functions for the two Codecs.
dtmf.h Functions for using the two DTMF Transceivers.
flash.h Functions for utilizing the 512 kbyte Flash memory.
Ipu.h Functionsfor controlling the Local Processing Unit (LPU)
System API thorsapi.h Type and macro definitions for the Windows Devicel o-
Control Interface.
otsdef.h QOdin TeleSystems general macro and type definitions
thordef.h Thor APl macro and type definitions
drvdef.h Macros, Constants and Type Definition for the driver
lidef.h Macros, Constants and Type Definition for the Line Inter-
faces
hdlcdef.h Macros, Constants and Type Definition for the HDLC
Controller
Common — -
tssdef.h Macros, Constants and Type Definition for the Time-
Space Switch
cddef.h Macros, Constants and Type Definition for the Codecs
dtmfdef.h Macros, Constants and Type Definition for the DTMF
transceiver
flashdef.h Macros, Constants and Type Definition for the Flash
Memory
Ipudef.h Macros, Constants and Type Definition for the LPU

5.3 Naming Conventions

The functions and data types used within the API follow a naming convention. All the
names have a prefix (E.g. Thor in the high-level API). The case of the prefix for
functions, data types, and macrosis different, as shown in Table 4 on page 21.

TABLE 5. Thor API Prefixes

Prefix
Element | Prefix Case Example
Function | All Small Letters thor
Type Start with Uppercase Thor
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TABLE 5. Thor API Prefixes

Prefix
Element | Prefix Case Example
Macro All Capital Letters THOR_

The function names consist of three parts. the prefix, the operation, and the qualifier.
The operation word is a verb describing the action to be taken, e.g., construct, read.
The qualifier either be a target or a result of the operation. The target describes the
entity which will be impacted by the operation: E.g., ‘Driver’ or ‘Li'. The result
describes the wanted end state of the operation: E.g. ‘On’, or ‘Off’.

thorConfigureLi()
prefix Operation Qualifier

Figure4. An Example of the Naming of the Functions.

The used prefixes are listed in Table 4 on page 21.

TABLE 6. Thor-2 prefixes

API Leve File name Prefix and its meaning

High-level thorhapi.h thor for the THOR-2 board

API
driver.h drv for Driver.
li.h li for aLine Interface.
hdic.h hdlc for the High-level Data Link Control.
tss.h tssfor a Time-Space Switch

Low-level cd.h cd for a Codecs.

AP dtmf.h dtmf for aDual Tone Multi Frequency
flash.h flash for the FLASH memory
[pu.h Ipu for Loca Processing Unit

System API thorsapi.h ioctl for 1/0O Control

5.3.1 Exception Handling

Exception handling is provided via function return codes. The return codes have
defined as an enumerated type ThorRc. Each function returns 1
(“THOR_SUCCESS") if the operation was successful (no errors). In a case of an error
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the function returns a non-zero value (other than 1). the value 0 is an “undefined”
return code (“THOR_UNDEFINED"). The return codes can be translated into strings
containing the error message with thieot GetErrMsg( )" function.

5.3.2 Sandard Parameters

The driver supports up to four Thor-2 boards. Most of the functions in the API apply

to one board at the time. Those functions always have the board number as the first
parameters. The valid board numbers are 0 - 3. Certain resources are duplicated on the
Thor-2 board; E.g., the Line Interfaces, the Codecs, and the DTMF Transceivers.
When a function applies to a specific circuit on a board, the second parameter to the
function will be the chip nhumber (0 or 1). Figure 5 on page 24 illustrates a typical
Thor-2 API function declaration.

ThorRc thorFunction( short boardNo, short chipNo, ...)

/ * \ Other

Number of the Board Number of the Chip Parameters

Figureb. A typical function declaration
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6. Configuration using T2Config.exe or T2ConfigW.exe

The Thor-2 board contains 512 KBytes Flash memory. The Flash is used by the Thor-
2 driver to persistently store the TI/EL link configuration parameters. Thor-2 is
delivered with utility programs T2Config.exe and T2ConfigW.exe which can be used
to store configuration information into the flash. T2Config.exe is acommand line tool
while T2ConfigW.exe is awindows application with a Graphical User Interface.

An application using the Thor-2 driver can then retrieve the information from flash
and configure the driver and the board accordingly. For more information on the Thor-
2 Configuration file and the T2Config.exe utility program, please refer to the Thor-2
User Guide (Odin TeleSystems Inc. Doc. No. 1412-1-HAA-1004-1).

The overall process of how the configuration parameters are set is described in the
following:

1 The user setsthe wanted configuration parameters by editing the Thor-2 config-
uration file either with an editor or with T2Config\W.exe .

2. The user runs T2Config.exe or T2ConfigW.exe to load the configuration to the
on-board flash memory.

2.1. T2Config.exe/T2ConfigW.exe parses and syntax checks the configuration
file.

2.2. If the configuration parameters are different than the ones stored in the
flash aready, T2Config.exe/T2ConfigW.exe stores the new parameters
into the Flash. If the parameters have not changed, T2Config.exe/
T2ConfigW.exe does nothing.

3. The application program can cal the drvReadConfigData() or
IOCTL_DRV_READ_CONFIG_DATA functions to read the stored configura-
tion parameters from the flash memory.

4, The application program can modify the parameters or passthem asisto liCon-
figure() or IOCTL_LI _CONFIGURE functions. The application program can
aso set the clock source with drvSetClkSc() or IOCTL_DRV_SET CLK _SRC
functions.

5. If the application program wants to store different values into the flash, it can
do so with drw\titeConfigData() or IOCTL_DRV_WRITE_CONFIG_DATA
functions.
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7. Low-Level API Function Calling Sequence Example

27

The recommended calling sequence for initialization of the driver using the Low-

Level API with the Thor-2 Driver is described in the following:

/1 Thor-2 Application using the Low Level API: Calling Sequence exanple

voi d main()

{
Thor Rc t 2Rc;
/1 Init board and driver structs:
t2Rc = drvinit(..);
if (t2Rc != THOR _SUCCESS) ({

/'l Error
}

/] Check that driver is up and running
A e
t2Rc = drvGetStatus(...);

/1 Reset all devices:

t2Rc = drvResetDevices(...);

/1 Initialize Devices:

tsslinit(bNo);
t2Rc = drvinitHdlc(...);

/1 Read Config Data from Fl ash:
R
t2Rc = drvReadConfigData(...);

/1 Set clock source:

t2Rc = drvSetd kSrc(...);

/1 Configure Line Interfaces:

e
t2Rc = liConfigure(...);
t2Rc = li Configure(...);

/1 Configure the pipes:
R LR T T
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for (short pipe = 0; pipe <= 1; pipe++) {
t2Rc = hdlclnitPipe(...);

// Time-Space Switch connections:
R e
t ssXConnect (...);
t ssXConnect (...);

/1 Register the callback function for Driver events

t2Rc = drvRegi sterCal | back(cal | backFunction));

/1 Main Routine:

/1 Get a handle for Standard I nput

hStdi n = Get St dHandl e( STD_I NPUT_HANDLE) ;

do {
/1 go to sleep (waiting for Keyboard event or call back)
sysRc = Wit For Si ngl eObj ect (hStdi n, 300000);

/1 Read and process the usable character
ReadFi | e(hStdi n, & eadChar, 1, &nrRead, 0);
exi tFl ag = processConmand( bNo, readChar);

} while (exitFlag);

// Cleanup the driver:
N
t2Rc = drvd eanup();

} // main

voi d cal | backFunction()
{
Thor Rc t horRc;
do { // Keep reading as long as we have nessages in the FIFO
thorRc = drvRead(...);
if (thorRc !'= THOR NO FRAMES) {
/1 A frane (hdlc nmessage, status message, or DTMF digit

/1 Received, process

}
} while (thorRc != THOR_NO_FRAMES);
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i nt processCommand(char cnd)
{
switch (cnd) {
case '(q':
/1 Quit program
return 1;
br eak;
case 't’:
hdl cSendDat a() ;
br eak;

}

return O;

29
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8. System API Function Calling Sequence Example

The recommended calling sequence for initialization of the driver using the System
APl with the Thor-2 Driver is described in the following:

/1 Thor-2 Application using the System API: Calling Sequence exanple

voi d main()

{
Thor Rc t hor Rc;

| ong nBytes = O;

/1 CGet a handle to the VxD:

vxdHandl e =
CreateFil e("\\\\.\\THOR2", 0, 0, 0, OPEN_EXI STI NG, FI LE_ATTRI BUTE_NCORMAL, 0);
i f (vxdHandl e == | NVALI D_HANDLE_VALUE) {
/1l Error:
exit(1l);
}

/1 Check VxD Status:

l oct | DrvVxDSt at usRet urnT vsS;

devRc = Devi cel oControl (vxdHandl e, | OCTL_DRV_VXD STATUS, NULL, 0, &vsS,
zeof (vsS), &nBytes, 0);

if (vsS.vxdStatus !'= THOR_SUCCESS) ({
exit(3); [// VxD not running

S

loctl DrvStringReturnT drvStrsS;

devRc = Devi cel oControl (vxdHandl e, | OCTL_DRV_I DENT, NULL, 0, &drvStrsS,
zeof (drvStrS), &nBytes, 0);

if (!devRc || !nBytes || (drvStrS.rc !'= THOR_SUCCESS) ) {

/1 Error:
exit(2);

S

/1 Initialize The HDLC Controller:

loctI DrvinitHdl cT drvlnitHdlcS;
loct!l DrvlnitHdl cReturnT drvlnitHdl cRet urnS;
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devRc = Devicel oControl (vxdHandl e, | OCTL_DRV_I NI T_HDLC, &drvlnitHdlcS,
si zeof (drvini tHdl cS), &drvlnitHdl cReturnS, sizeof (drvlnitHdl cReturnS), &nBytes,
0);

/1 Read Config Data from Fl ash
I

| oct | DrvReadConf i gDat aRet ur nT dr vReadConf i gDat aS;

devRc = Devi cel oControl (vxdHandl e, | OCTL_DRV_READ CONFI G_DATA, &boar dNo,
si zeof (boar dNo), &drvReadConfi gDataS, sizeof (drvReadConfigDataS), &nBytes, 0);

}

/1 Set the clock source:

loctl DrvSet C kSrcT drvSet C kSrcS;

devRc = Devi cel oControl (vxdHandl e, | OCTL_DRV_SET _CLK_SRC, &drvSetd kSrcS,
zeof (drvSet C kSrcS), &t horRc, sizeof(thorRc), &nBytes, 0);

S

/1 Configure Line Interfaces:
N
loctl Li ConfigureT |iConfigureS = {boardNo, 0, THOR E1};

devRc = Devicel oControl (vxdHandl e, | OCTL_LI _CONFI GURE, &l i Confi guresS,
zeof (I'i ConfigureS), & horRc, sizeof(thorRc), &nBytes, 0);

devRc = Devicel oControl (vxdHandl e, | OCTL_LI _CONFI GURE, &l i Confi guresS,
zeof (Ii ConfigureS), & horRc, sizeof(thorRc), &nBytes, 0);

S

S

/1 Configure the pipes:
R
loctl Hdl cl nitPi peT hdlclnitPipeS;

devRc = Devi cel oControl (vxdHandl e, | OCTL_HDLC I NI T_PI PE, &hdl clnitPi peS,
zeof (hdl cl ni t Pi peS), &t horRc, sizeof(thorRc), &nBytes, 0);

S

// Time-Space Switch connections:
e
loctl TssXConnect T tssXConnectsS;

devRc = Devi cel oControl (vxdHandl e, | OCTL_TSS XCONNECT, &t ssXConnect S,
zeof (t ssXConnectS), &t horRc, sizeof(thorRc), &nBytes, 0);

S

/1 Main Routine

HANDLE handl eArr[2];
int exitFlag = 0;
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/1 Create the notification event

handl eArr[ 0] = Creat eEvent (NULL, FALSE, FALSE, NULL);

/1 Get handle to the console
handl eArr[ 1] = Get St dHandl e( STD_I NPUT_HANDLE) ;

/1 Change the console to term nal node
Get Consol eMbde( handl eArr[ 1], &conhbdeOrg);

conMbdeNew = conMbdeOrg & ~ENABLE LI NE_| NPUT & ~ENABLE_ECHO | NPUT;

Set Consol eMbde( handl eArr[ 1], conMbdeNew);

do {

/1 Wait for a HWevent or for a keystroke, tineout after 5 minutes

sysRc = Wit ForMiltipl eCbjects(2, handleArr , FALSE, 300000);

if (sysRc == WAIT_TI MEQUT) {
/1 Timeout, just exit

return O;

} else if (sysRc == WAIT_OBJECT_O0) { // HWEvent

processHwEvent () ;

} else if (sysRc == WAIT_OBJECT_O + 1) { // Keyboard event

ReadFi | e(handl eArr[1], &readChar, 1, &nrRead, 0);

exitFlag = processCommand(boar dNo, readChar);

}
} while (!exitFlag);
}
} // main

voi d processHWEvent ()

{
Thor Rc devRc;
static loctlDrvReadRet urnT dr vReadRet urnS; /1 Return data from drvRead()
/] Check for messages:
do { // Keep reading as |ong as we have nessages
devRc = Devicel oControl (drvHandl e, | OCTL_DRV_READ, &bufSi ze,
si zeof (buf Si ze), &drvReadReturnS, sizeof(drvReadReturnS), &nBytes, 0);
if (drvReadReturnS.rc != THOR_NO FRAMES) {
/1 A frame (hdlc nessage, status nessage, or DITMF digit
/'l Received, process
}
} while (drvReadReturnS.rc != THOR_NO _FRAMES) ;
}
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i nt processCommand(char cnd)

{
switch (cnd) {
case '(q':
/1 Quit program
return 1;
br eak;
case 't’:
/1 Send messages:
I oct | Hdl cSendDat aT hdl cSendDat asS;
devRc = Devi cel oControl (vxdHandl e, | OCTL_HDLC SEND DATA,
&hdl cSendDat aS, si zeof (hdl cSendDat aS), &t hor Rc,
si zeof (thorRc), &nBytes, 0);
br eak;
}
return O;
}
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9. High-Level API Function Calling Sequence Example

While most of the Thor-2 functions can be called at any time and in any order, a
recommended calling sequence for the initialization of the driver exists. An example
of aworking calling sequence for the High-Level APl functions is described in the
following:

/1 Thor-2 Application using the Hi gh-Level API: Calling Sequence exanpl e

voi d main()

{
Thor Rc t hor Rc;

/1 Initialize the driver:

thorRc = thorConstructDriver(...);
if ( thorRc != THOR SUCCESS) {
/'l Error

/1 Configure the Line Interfaces:
L e
thorRc = thorConfigureLi(..);
thorRc = thorConfigureLi(..);

/1 Configure the HDLC pi pes:
N
thorRc = thorConfigurePipe(..);

/1 Create Time-Space Switch Connections:
L R LT T R
thor Rc = t hor Connect Channel (..);
/'l Register the callback function for Driver events

thorRc = thorRegi sterCall back(cal |l backFunction));

/1 Main Routine:
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/1 Get a handle for Standard | nput

hStdin = Get St dHandl e( STD_| NPUT_HANDLE) ;

do {
/1 go to sleep (waiting for Keyboard event or call back)
sysRc = Wit For Si ngl eCbj ect (hStdi n, 300000);

/1 Read and process the usable character
ReadFi | e(hStdin, & eadChar, 1, &nrRead, 0);
exi tFl ag = processCommand(bNo, readChar);

} while (exitFlag);

/1 Cleanup the driver:
N R
thorRc = thorDestructDriver();

} /1 main

voi d cal | backFunction()
{
Thor Rc thorRc;
do { // Keep reading as |long as we have nessages in the FIFO
thorRc = thorRead(...);
if (thorRc !'= THOR_NO FRAMES) {
/1 A frame (hdlc nessage, status nmessage, or DTMF digit

/| Received, process

}
} while (thorRc !'= THOR NO_FRAMES):

int processCommand(char cnd)
{
switch (cmd) {
case '(q':
/1 Quit program
return 1;
br eak;
case 't’
thorWitePipe();
br eak;

}

return O;
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10. Thor Driver Example Applications

10.1 Low-Level API Application: LAPIAPP.EXE

The LAPIAPP.EXE example program demonstrates the use of the Low Level API in

an application for sending and receiving HDLC frames on one time-dot. The
Application sets up (constructs) the driver, configures the two Line interfaces, and

defines one pipe for each Line Interface (LI). After the configuration has been
completed, the application enters in to the main loop where it polls for keystrokes or
received messages. If key ‘t’ is pressed, the application will send a message on Pipe 1.
If the LlIs are looped together with the Thor-2 Li Loop Cable, the message sent on Pipe
1 (Li 0) will be received on Pipe 2 (on Lil). The idleFunction() will pick up the
received message and display it to the screen. Help can be displayed by pressing ‘?'.

10.2 System API Application: SAPIAPP.EXE

The SAPIAPP.EXE implements the same functionality as the LAPIAPP.EXE but uses
the Thor System API. Note: with the System API the application communicates
directly with the Thor-2 Virtual Device Driver, and no libraries need to be linked with
the application.

10.3 High-Level API Application: HAPIAPP.EXE

TheHAPIAPP.EXE implements the same functionality as the LAPIAPP.EXE but uses
the Thor High-Level API.

10.4 Application for Sending and Receiving Raw Data: DATAAPP.EXE

The DATAAPP.EXE example program demonstrates the Thor board’s capabilities to
send and receive data transparently (without any HDLC framing). The data from an
input file is sent out on Pipe 1 (which is connected to Li0) in four channels configured
as a 256 kbit/s data stream (4x64kbit/s timeslots). If the Li0 and Lil are looped
together with the Thor-2 Li Loop cable, the Pipe 2 (which is connected to Lil) will
consequently receive the same 256 kbit/s data stream and store the data in a
temporary file.

Since these pipes are configured in the transparent mode TMA (for more information
on the transparent modes, please refer to the Thor-2 Technical Description) they
continuously receive data if the receiver is active. The idle pattern is OxFF which is
transmitted and received in the absence of actual data. To separate the actual data from
the idle data. the data to be send are enclosed with signatures. The function
removeSignature() reads the temporary file that contains the entire data stream,
extracts the actual data between the signatures, and copies it to the final output file.
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10.5 Application for Sending and Receiving Data Patterns. PATAPP.EXE

The idea behind the PATAPP.EXE demo application is to demonstrate the ability to
continuously send data on maximum number of time-slots. This application sends and
receives data on 31 time-slots to achieve afull E1 utilization. Difference piece of data
is copied to the on-board memory for each 31 time-slots. Once the data is in-the
memory, it will be send continuously over and over again. If the access 0 is looped to
access 1 with the Li loop cable, the data will be received and downloaded to the Host
PC. The Host CPU will also compare on real-time that the received data matches the
sent data. If any discrepancies are found, the program will stop and report the error.

10.6 Demo of T1 Functions: T1IAPP.EXE

The TIAPPEXE demo implements the functionality of LAPIAPP and SAPIAPP. In
addition it demonstrates how the Thor-2 card can be used to handle Bit-Robbed
signaling in the T1 mode.

10.7 Demo of E1 Functions: EIAPP.EXE

The EIAPP.EXE demo implements the functionality of LAPIAPP and SAPIAPP. In
addition it demonstrates how the Thor-2 card can be used to access the S; and S, bits

in the E1 mode.

10.8 Demo of Phone Functions: PHONEAPP.EXE
The PHONEAPPEXE demo illustrates how the Thor-2 Codecs can be used to create a

speech connection between the two Line Interfaces (LIs). It also demonstrates how
DTMF tones can be send out from one LI and received and detected on the other.

10.9 Sending and Receiving of HDL C Frames on Multiple Pipes. PERFAPP.EXE

The PERFAPPEXE demo shows the Thor-2 boards capability to send and receive
HDLC frames on multiple channels (pipes) simultaneously.

10.10 Checkingthe Satus of theinstalled driver and boards. STATUSAPP.EXE

The STATUSAPP.EXE demo program shows an example how to check the status of
the installed driver and the installed Thor-2 boards.

10.11 Demo of Thor-2's Audio functions: AUDIOAPP.EXE

The AUDIOAPPEXE demonstrates Thor-2's audio capabilities and the use of
hdlcMemoryX X XXX () API functions.
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10.12 Demo of Thor-2's SS#7 Support: SS7TAPP.EXE

The SS7TAPPEXE demonstrates Thor-2 drivers SS#7 support and the use of
hdlcSS7TXXXXX () API functions.
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11. Common API Macro, Constant, and Type Definitions
11.1 Odin TeleSystems’ Standard Definitions -otsdef.h

11.1.1 Sandard Type Names

Synopsis

Odin TeleSystems utilizes standardized names for basic data types. Byte is 8 hits,
Word is 16 hits, and Double-Word is 32 hits.

Definition

typedef unsigned char Uchar;
typedef unsigned char Byte;
typedef unsigned int Uint;
typedef unsigned short Ushort;
typedef unsigned short Wrd;
typedef unsigned |ong Dword;
typedef unsigned |ong U ong;
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11.2 Thor Specific Definitions - thordef.h

11.2.1 Board Definitions

Synopsis

The Thor-2 board has a unique identification code THOR_BOARD_TYPE. The
driver supports upto BOARD_PER_PC number of Thor-2 boards withing one PC.
One Thor-2 board contains THOR _LI_PER_BOARD Line Interface transceivers,
THOR_CD_PER_BOARD Codecs, and THOR_DTMF _PER_BOARD Dtmf
Transceivers.

Definition
#defi ne THOR_ BOARD_TYPE 106 /1 A unique code for Thor-2
#i f def THOR LI TE

#defi ne BOARD PER PC 1 /1 Per unit (PC) (1 counting)
#el se

#defi ne BOARD PER PC 4 /1 Per unit (PC) (1 counting)
#endi f

#define THOR LI _PER BOARD 2 /1 Line Interfaces per board (1 counting)
#defi ne THOR_ CD PER BOARD 2 /'l Codecs per board (1 counting)
#defi ne THOR_DTMF_PER BOARD 2 /1 DTMF Transceivers per board (1 counting)

11.2.2 Highway Definitions

Synopsis

All the Thor-2 internal highways are 2.048 MBits/s consisting of 32 64K Bit/s time-
dots. On the AUX highway the Codec #0 is connected to time-slot #2, and Codec #1
to time-slot #3.

Definition
#defi ne THOR_NO_OF_H GHWAY_CHANNELS 32 /1 Number of channels in an
/1 internal Thor hi ghway

#defi ne THOR_AUX _CDO_CH 2 /1 The channel for Codec 0
/1 on the Auxiliary PCM hi ghway
#defi ne THOR_AUX CD1_CH 3 /1 The channel for Codec 1

/1 on the Auxiliary PCM hi ghway
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11.2.3 Internal Data Highways - ThorPhwType

Synopsis

The highway type is used to identify the Thor-2 internal highway. On Thor-2 a
highway is always a 2.048 Mbit/s bi-directional bit stream. One highway consists of
32 channels (8-hit time-dlots), each having a data rate of 64 Kbit/s. All together, the
Thor-2 board contains 12 separate internal highways and 384 channels.

Definition

typedef enum {

THOR_PHW MVI PO = 0, /1 MI PO PCM hi ghway
THOR PHW MVI P1 = 1, /1 WIP1 PCM hi ghway
THOR_PHW MVI P2 = 2, /1 MVI P2 PCM hi ghway
THOR_PHW MVI P3 = 3, /1 M P3 PCM hi ghway
THOR_PHW MVI P4 = 4, /1 WI P4 PCM hi ghway
THOR_PHW MVI P5 = 5, /1 M P5 PCM hi ghway
THOR_PHW WI P6 = 6, /1 WI P6 PCM hi ghway
THOR_PHW MVI P7 = 7, /1 WI P7 PCM hi ghway
THOR_PHWLIO = 8, /1 Li0 PCM hi ghway
THOR_PHWLI1 = 9, /1 Lil PCM hi ghway
THOR_PHW CTRL = 10, /1 HDLC Controller PCM hi ghway
THOR_PHW AUX = 11, /'l Codec/ DTMF PCM hi ghway

THOR_PHW _UNDEF
} Thor PhwType;

See Also

t ssXConnect ()

| OCTL_TSS_XCONNECT

t ssConst Byt e()

| OCTL_TSS_CONST_BYTE

11.2.4 Clock Source - ThorCIkSrcType

Synopsis

All the Thor-2 internal highways are clocked with one single clock source. Clocking
for the Thor-2 board can be derived from the sources defined by ThorCIkSrcType.

Definition

typedef enum {
THOR_CLK_| NTERNAL, /'l Internal oscillator on the board
THOR_CLK_MVI P_MASTER_CLK, // Synchronized to MVIP signal C4\
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THOR_CLK_MVI P_SEC CLK, /1 Synchronized to MWIP secondary cl ock
THOR_CLK_FAO, /'l Synchronized to Falc 0 incom ng span
THOR_CLK_FA1, /1 Synchronized to Falc 1 inconing span
THOR_CLK_EXTERNAL_8K, /'l Synchroni zed to external 8kHz
THOR_CLK_EXTERNAL_2M /'l Synchroni zed to external 2Miz

} Thor d kSrcType;

See Also

drvSet G kSrc()
| OCTL_DRV_SET_CLK_SRC

11.2.5 CPU Interrupt Mask - THOR_CIM_XXX

Synopsis

The CPU Interrupt Mask (CIM) register can be used to mask interrupts from the Thor-
2 devices towards the Host CPU. Clearing the register masks all the device interrupts
and setting the register enables them. The macros for the CIM register bits are defined

asfollows:

Definition

#define THOR_CI M_MUN 0x01 /1 Mask interrupts fromHDLC Controller
#defi ne THOR_Cl M_FAO 0x02 /1 Mask interrupts fromLine Interface #0
#defi ne THOR_CI M _FAl 0x04 /1 Mask interrupts fromLine Interface #1
#defi ne THOR_CI M FM 0x08 /1 Mask interrupts from Ti me-Space Switch
#defi ne THOR_Cl M_DTO 0x10 /1 Mask interrupts from DTMF Transcei ver #0
#defi ne THOR_CI M DT1 0x20 /1 Mask interrupts from DTMF Transcei ver #1
#define THOR_CI M LPU 0x40 /1 Mask interrupts from On-board Processor
See Also

dr vEnabl eCpul ntr ()
drvDi sabl eCpul ntr ()
THOR LIM XXX // LPU Interrupt Mask

11.2.6 LPU Interrupt Mask - THOR_LIM_XXX

Synopsis

The LPU Interrupt Mask (LIM) register can be used to mask interrupts from the Thor-
2 devices towards the LPU. Clearing the register masks all the device interrupts and
setting the register enables them. The macros for the LIM register bits are defined as
follows:
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Definition

#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne
#defi ne

THOR LI M_CPU
THOR LI M_MUN
THOR LI M_FAO
THOR LI M FAL
THOR LI M FM
THOR LI M_DTO
THOR LI M DT1

See Also

dr vEnabl eLpul ntr ()
dr vDi sabl eLpul ntr ()

THOR_Cl M_XXX

0x01
0x02
0x04
0x08
0x10
0x20
0x40

11.2.7 FrameHeader - ThorFrameHeader

Synopsis

The Thor driver adds a header to each received message. The header includes
information like the status of the message, the length of the message, the time when
the message was received, and the source of the message. Note that a frame can be
any type of message, e.g. an HDLC frame, a status code, or aDTMF digit. The type of
message is determined by fmType and the source is determined by fmSrc.

Definition

t ypedef

short

Thor SrcType

Thor FraneType

Byt e

struct {

/1 Mask
/'l Mask
/'l Mask
/'l Mask
/'l Mask
/'l Mask
/1 Mask

/1 CPU Interrupt Mask

nterrupts from CPU

nterrupts fromHDLC Controller

nterrupts fromLine Interface #0

nterrupts fromLine Interface #1

nterrupts from Ti me- Space Switch

nterrupts from DTMF Transcei ver #0

nterrupts from DTMF Transcei ver #1

boardNo; // Board nunber of the received nessage

f nSeqgNo;

Word fniength;

Byt e
Byt e
Byt e
Byt e
Byt e

f nSt at us;
hour ;
mn;

sec;

csec;

} Thor Fr aneHeader ;

fntrc; /1 Defines which device or pipe that is

/'l the source of the nessage.

fnType; // Type of the received nessage

/'l Sequence nunber. Al the received

/'l nmessages are assigned a sequence

/'l number
/1 Note:

by the driver.

W aps after 256 nmessages

/'l Length of the received nessage..

/] Status of the received nessage.

/1 Time of
/1 Time of
/1 Time of
/1 Time of

reception:
reception:
reception:

reception:

Hour .
M nut e.
Second.

Hundr eds of second.
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See Also

dr vRead()

| OCTL_DRV_READ
t hor Read()

11.2.8 Message Source - ThorSrcType

Synopsis

The Message Source Type indicates the source of the message reported to the Driver.
A message can be initiated from one of the HDLC Pipes (typically an incoming
HDLC frame) or from one of the physical devices on the board (typically a status
message). See also Thor FrameType.

Definition

typedef enum {
THOR SRC PIPEO = 0, // Pipe O
THOR_SRC_PI PE1 /1 Pipe 1
1.
/.
1.
THOR_SRC PI PE31 = 31, // Pipe 31

THOR_SRC CTL = 64, /1 HDLC Controller

THOR_SRC LI 0 = 65, /1 Line Interface 0

THOR_SRC LI1 = 66, /1l Line Interface 1

THOR_SRC _DT0 = 67, /1 DTMF transceiver O

THOR_SRC DT1 = 68, /1 DTMF transceiver 1

THOR_SRC_CDO = 69, /1 Codec 0

THOR SRC CD1 = 70, /1 Codec 1

THOR_SRC LPU = 71, /1 Local Processing Unit (on-board processor)
THOR_SRC TSS = 72, /1 Time-Space Switch

THOR_SRC DRV = 128 /1 Driver (SW
} Thor SrcType;

See Also
Thor Fr aneHeader
Thor FraneType
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11.2.9 Frame Type- ThorFrameType

Synopsis

49

Indicates the type of the received message. The Thor-2 board passes information to
the driver in the form of messages. The messages can be one of three types. an hdlc
frame from a hdic pipe, a status message from a device on the board, or a message
indicating areceived DTMF tone.

Definition

typedef enum {
THOR_FM HDLC =
THOR_FM STAT =

THOR_FM _DTMF =

THOR_FM BRS

THOR FM SS7_FISU = 4

} Thor FraneType

See Also
Thor Fr aneHeader
Thor SrcType

/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

HDLC franme from a pipe

(pipeNo is valid)

Status nessage (1 octet)

from any device on the board

DTMF tone detected at DTMF chip

1 ASCI| character

Bi t - Robbed Signalling information; 4 bytes; The
3 Least significant bytes contains bit robbing
information for 24 DSO channels. |In ESF format
this will be data froma conplete multifrane
(24 frames). In F12 and F72 formats the data is
extracted every 12 frames. The THOR_FM BRS i s
only being reported if any of the bit robbing
signal ling channel s have changed since it was

| ast reported. The npbst significant byte
(fnBuf[3]) specifies the bit robbing signalling

channel (0=A, 1=B, and so on).

An FI SU change has been detected on a SS7 receive

pi pe 4 Bytes: 3 least significant octets contain
the new FI SU
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11.2.10 Frame End Codes

Synopsis

Frame End Codes (FECs) are used to indicate the status of the received messages in
ThorFrameHeader.

Definition

#def i
#def i

#def i

#def i

#def i

#def i

#def i

#def i

#def i

ne

ne

ne

ne

ne

ne

ne

ne

ne

THOR FEC 0K 0x00 //
THOR FEC ROF  0x01 //
/1
/1
THOR FEC RA  0x02 //
/1
/1
THOR FEC LFD  0x04 //
/1
/1
11
/1
THOR FEC NOB  0x08 //
/1
THOR_FEC_CRCO 0x10 //
/1
THOR FEC LOSS  0x20 //
/1
/1

Good message (no errors)

An overflow of the internal buffer
in the HDLC controller has occurred
and data has been | ost.

The received frane was aborted by an
flag Ox7F, or by a Receive Abort cnd,
or by a Fast Receive Channel cnmd.

Set if message is longer than the
buf fer supplied by the application
program or if a nessage |onger

than MFL (Maxi num Frame Lengt h)

was received.

Set if the bit content of the received
frame was not divisible by 8.

Set if a frame with a CRC error was
det ect ed.

Three contiguous frames with errors
in the synchronization pattern

wer e detect ed.

THOR_FEC_SF 0x40 // A frame of less than 32 bits between

/1
/1

start flag and end flag (or abort

flag) was received.

THOR_FEC OVERFLOW 0x80 // Set if the application is too slow

/1
/1

See Also

Thor Fr aneHeader

readi ng nessages fromthe driver.

Messages are |ost.

11.2.11 FrameFill Type - ThorFrameFill Type

Synopsis
The Frame Fill Typeis used to indicate what type afillers are send (all ones of HDLC

Flags) between the HDLC frames.
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Definition
typedef enum {
THOR_FFT_FLAGS, /1 Send HDLC flags between the franes.
THOR_FFT_ALL_ONES, /1 Send ones between franes.
THOR_NO FFT

} Thor FraneFi | | Type;

11.2.12 Driver Parameters- ThorDriver T

Synopsis

The Thor-2 driver needs certain information to communicate with the Thor-2 board.
this information is found in the Windows registry in Windows 95 and Windows NT
drivers. For the DOS driver, thisinformation must be provided by the application.

Definition

typedef struct {
short irg; /'l 1 RQ used
short i oBaseAddr ; /1 1/0O Base Address used
short noCf Boar ds; /1 Number of Boards Installed
Ui nt i nf oBuf fer Si ze; /1 Size of the message FIFO
U ong memW nOf f set [ BOARD_PER _PC] ; /1 Mermory W ndow Offset for Board X
U ong memN nSi ze[ BOARD_PER PC] ; /1 Mermory W ndow Offset for Board X
Wor d i OWnOf f set [ BOARD_PER_PC] ; /1 110 Wndow O fset for Board X
Wor d i OW nSi ze[ BOARD_PER_PC] ; /1 1/ 0 Wndow Size for Board X
U ong br dDr anSi ze[ BOARD_PER_P(C] ; /1 DRAM nenory installed on board

} ThorDriverT,

Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000
Copyright (C) Odin TeleSystems Inc., 1996 - 2000



52

Thor Win NT 4.0 APl Reference Guide

Common API Macro, Constant, and Type Definitions

11.2.13 Return Codes- ThorRc

Synopsis

Return Codes are used to return the execution result from the API functions. The
Return code can be converted into a corresponding Error message with the
drvThorRc23r() or thor GetErrMsg() functions.

Definition
#defi ne THOR_RC_MAX 89 /] Largest possible Return Code
typedef enum {
THOR_UNDEFI NED = 0, // The driver does not know what to return
/1 for this request
THOR_SUCCESS = , Il Al OK no errors.
THOR | NVALI D BOARD TYPE = 3, // Supplied Board type is not supported by
/1 by this driver.
THOR_I NVALI D BOARD NO = 4, // Driver was supplied a Board nunber which
/'l is not allowed (should be 0<=NO<=3).
THOR | NVALI D LI _NO = 5, // Driver was supplied a Li nunber which
/'l is not allowed (should be 0<=NO<=1).
THOR_FLASH CONFIG ERR = 6, [// The Flash nenory did not configure correctly
THOR_| NVALI D_I RQ_NO = 7, // Driver was supplied an | RQ nunber which
/1l is not allowed (Not supported by
/'l the board)
THOR_| NVALI D_ADDR = 8, // Driver was supplied an |/ O address which
/1 is not allowed (Not supported by the
/1 Board)
THOR_NOT_SETUP = 9, // Functions has been called without a proper
/'l configuration of the driver.
THOR_CORRUPT_FPGA FILE = 10, // The FPGA configuration is corrupt
THOR_NO_FRAMES =11, // No full franes received and ready for
/'l reading.
THOR_TX_BUSY =12, /] Transmitter not ready. Transm ssion of the
/'l previous frane has not been conpl eted.
THOR_TI MEQUT = 13, // Function timed out before the expected
/'l response was obtained froml SR
THOR L1_OK = 14, [/ Physical Layer (L1) is up (synchronous
/] state).
THOR L1 _DOWN = 15, // Physical Layer (L1) is down,
/1 no connection.
THOR_BAD _CHI P = 16, // Line Interface (FALC54 chip) did not
/'l respond correctly to a comand
THOR_NO_BOARD = 17, // No board, or 10 base address nismatch
/'l between board and config file
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THOR_HDLC_| NVALI D_TX_STATE =

44,

THOR_DTMF_NO_TONE =18, // No tone has been detected by the DTMF chip
THOR LI _I NI T_FAI LURE =19, // A device on the board failed to configure
THOR_FPGA_FI LE_NOT_FOUND = 20, // Could not open the FPGA configuration file
THOR_WRONG_CONTEXT =21, // Requested action is not valid in current
/1 context. Maybe the function call sequence
/'l was w ong
THOR_OUT_OF_MEMORY = 22, // Not enough nenory to start the driver
THOR_FPGA_NOT_LOADED = 23, /I FPGAs were not |oaded prior to
/] constructing the driver
THOR_HDLC AR _BUSY =24, |/ The HDLC controller is already busy with
/1 an Action Request.
THOR _TSS_|I NVALI D_PCM HW = 25, // The Hi ghway nunber is not one of the 12 PCM
/1 hi ghways.
THOR_TSS | NVALI D_CHANNEL = 26, // The channel nunber is out of range. Accepted
/1 range is 0 <= channel <= 31.
THOR_TSS_ I NVALID TIM NG_MODE = 27, // The selected timng node is not valid
// in the current Thor-2 driver.
THOR_MSG _TOO _LONG = 28, // The message (frame) is too long for the
/1 current driver configuration.
THOR_FLASH_ERASE ERR =29, /I The Flash did not erase correctly
THOR_FLASH WRI TE_ERR =30, // The Flash did not wite correctly
THOR_WRONG_CONFI G_VER = 31, /1 Thor-2 was configured using an
/1 inconpatible version of T2CONFI G
THOR_FI LE_NOT_FOUND = 32, // Could not open the specified file
THOR_NON_DEFAULT_LI =33, // Li reports non default register val ues
THOR_HDLC INIT_FAILURE = 34, // HDLC controller failed to initialize
THOR_| NVALI D_CODEC NO = 35, // Invalid Codec nunber
THOR_CD_COWM FAI LURE = 36, // Codec conmunication failure
THOR_FLASH BAD ADDR = 37, // Invalid Flash Address
THOR_FLASH BAD FI LE = 38, // Could not open file
THOR_FLASH | NVALI D SECT_NO = 39, // Invalid Flash sector nunber
THOR_FLASH_PRG FAI L = 40, // Flash progranmi ng error
THOR | NVALI D_STATE_TRANS= 41, // Invalid state transition requested
THOR_NO_CASE | NTR =42, // Timeout waiting for CASE interrupt
THOR_TOO_MANY_PI PES = 43, // Too many configured pipes

// The pipe is not in a valid transnt state

THOR_HDLC | NVALI D_RX_STATE = 45, // The pipe is not in a valid receive state
THOR_DEVI CE_OPEN FAILED = 46, // Failed to open a driver device

THOR_DEVI CE_READ FAI LED = 47, // Failed to read driver device
THOR_FLASH_TOO_LARGE = 48, // Data was too large to be |oaded into flash
THOR_PI PE_NOT_CONFI GURED= 49, // Referenced pipe has not been confi gured
THOR_ASSERT_FAI LED =50, // Internal error. Assert failed
THOR_DRV_CALL_FAI LED =51, // Call to driver failed

THOR_DRV_NOT_I NI TI ALI ZED = 52, // The driver has not been intialized
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THOR_DATA_TOO_LARGE = 53, // Data size too large for internal buffer
THOR_NO_MAI NT_AUTHORI ZATI ON = 54, // No authorization to perform

/1 mai ntenance functions

THOR_LPU_BOOT_FAI LED = 55, // Local processor failed to boot
THOR_NO IO WN = 56, // The host 1/0O wi ndow has not been setup
THOR_NO_MEM W N = 57, // The host Menobry w ndow has not been setup
THOR_BAD_BOOT_VECTOR = 58, // Incorrect LPU Boot Vector.

/'l Possibly Corrupt Flash nenory
THOR_DTMF_BUSY = 59, // DTMF tone sending in progress
THOR _| NVALI D_RETURN_CODE = 60, // The ThorRc return code itself

/1 is invalid
THOR_| NVALI D HOST_| O OFFSET = 61, // The host 1/0O offset value is invalid

THOR | NVALI D_| O W N_SI ZE =62, // The I/O window size is invalid
THOR_| NVALI D_HOST_MEM OFFSET= 63, // The host mem offset value is invalid
THOR_| NVALI D_MEM W N_SI ZE = 64, // The nenory W ndow size is invalid

THOR LI _I NVALI D ALARM TYPE = 65, // The Provided LI Alarmtype is not valid
THOR_LI _I NVALID CLOCK_ MODE = 66, // The provided LI clock node is not a
/1 valid node
THOR LI _I NVALI D_RESYNC OPTION = 67, // The provided LI Auto Resynchronization
/1 configuration option is not a valid option
THOR_LI _I NVALI D TRANSM T_LI NE_CODE = 68, // The provided LI Transmt |ine
/'l code is not a valid code
THOR_LI _I NVALI D_RECEI VE_LI NE_CODE = 69, // The provided LI Receive |ine code
/1 is not a valid code
THOR LI _I NVALI D_Al' S DETECTI ON_OPTION = 70, // The provided LI Al'S detection
/1 option is not a valid option
THOR_LI _I NVALI D_TRANSM T_FRAME_FORMAT = 71, // The provided LI Transmt Franme
// Format is not a valid format
THOR_LI _I NVALI D_RECEI VE_FRAME_FORNMAT = 72, // The provided LI Receive Frane
/1 Format is not a valid format
THOR LI _I NVALI D_HDB3_ERROR OPTION = 73, // The provided LI HDB3 Error
/'l Detection optionis not a valid option
THOR LI _I NVALI D_REGAI N_MULTI _FRAME_OPTION = 74, // The provided LI Regain
// Multi Frame option is not a valid option
THOR_LI _I NVALI D_REMOTE_ALARM OPTION = 75, // The provided LI Renote Alarm
/1 option is not a valid option
THOR LI _I NVALI D_TRANSM T_POWER OPTION = 76, // The provided LI Transnit
/1 Power option is not a valid option
THOR_LI _I NVALI D_RECEI VE_EQUALI ZER OPTION = 77, // The provided LI Receive
/1 Equalizer optionis not a valid option
THOR_LI _I NVALI D_SI GNALI NG MODE = 78, // The provided LI Signaling node is
/1 not a valid node
THOR LI _I NVALI D_FRAME_FORMAT = 79, // The provided LI Frame Format is

/1 not a valid format
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THOR LI _I NVALI D_TRANSM T_REMOTE_ALARM FORMAT = 80,
/1 Transnit Renpte Al arm For mat
THOR LI _I NVALI D_RECEI VE_REMOTE_ALARM FORNVAT

/'l Receive Renote Al arm For mat

THOR LI _I NVALI D_LOOP_TYPE

THOR _HDLC_| NVALI D_PI PE_NO

THOR LI _I NVALI D_MODE
THOR_CD_| NVALI D_TX_GAI N

THOR CD_| NVALI D_RX_GAI N

THOR_CD_| NVALI D_LAW

/1 The provided LI
is not a valid fornmat
81, // The provided LI

is not a valid format

82, // The provided |oop type is not a
/1 valid type

83, // Driver was supplied a Pipe nunber which
/'l is not allowed (should be 0<=NO<=31).

84, // The provided LI nmode is invalid

85, // The provided Codec Transmit (TX) gain
/lis invalid

86, // The provided Codec Receive (RX) gain
/1 is invalid

87, /1 The provided Codec Coding Lawis invalid

THOR_CD_| NVALI D_CODE = 88, // The provided Codec Codi ng code
/1 is invalid
THOR_| NVALI D_DTM~_NO =89, // Invalid DTMF Number
THOR_SI ZE_TOO_LARGE =90, // Size too large for internal buffers
THOR_EXTMEM_MOVE_FAI LED =91, // Extended Menory Move fail ed
THOR_SETUP_I| NCOWPLETE =92, /] Setup was not successfully conpl eted
THOR_PI PE_NO_MEM =93, // This pipe can only be controlled from
//the host

THOR_| NVALI D_CALLBACK _FUNCTION = 94, // The supplied callback function

/1 is not a valid function pointer
THOR_CALLBACK_ALREADY_SET = 95, // Callback function has already been set

THOR_UNABLE_TO CREATE_CALLBACK_THREAD = 96,

THOR INVALID DIG T
THOR_HDLC_NO_DATA
THOR TX_I DLE

THOR_DATA_| D_FREE
THOR DATA_I D_I N_USE
THOR_WRONG_PI PE_MODE

} Thor Rc;

See Also

drvThor Re2Str ()

| OCTL_DRV_THOR RC 2_STR
t hor Get Err Msg()

/1l Creation of a thread for
/1 the callback failed

97, /1 Unrecognized Miultifrequency tone

98, // No Allocated Data

99, // The transmitter is idle. User data
/1 can be sent

100, // The data IDis free

101, // The data IDis currently in use

102, // The pipe is configured to node not
/1 conpatible with the requested action
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11.2.14 Satus Message - ThorStatusType

Synopsis

Identification for the Thor status messages. Note that for line interfaces these
messages can have a different meaning depending on whether the Line Interfaces
(L1s) are configured to E1 or T1 mode. The Status code can be converted into a
corresponding status message with the drv&atus2Sr() function

Definition
typedef enum {
LIS T8MsS_ | SF 0x00, // El: receive Tineout 8 Msec
/1 T1: Incorrect Sync Format
LI S_CASC_RSC 0x01, // El: received CAS information Changed
/1 T1: Received Signalling information Changed
LI S_CRC4_CRC6 0x02, // El: receive CRC4 error
/1 T1: receive CRC6 error
LI'S__CASE 0x03, // E1: -
/] T1: transmit CAS register Empty
LI S_RDO 0x04, // El: Receive Data Overflow
/1 T1: Receive Data Overflow
LI S_XDU 0x05, // El: Transmt Data Underrun
/1 T1: Transmit Data Underrun
LI S_XLSC 0x06, // El. Transmt Line Status Change
/] T1: Transmit Line Status Change
LI S_FAR 0x07, // El: Franme Alignment Recovery
/1 T1: Frame Alignment Recovery
LI S_LFA 0x08, // El: Loss of Frame Alignnment
/] T1: Loss of Frame Alignnent
LI S MFAR 0x09, // E1. MiltiFrame Alignnent Recovery
/1 T1: MultiFrane Alignment Recovery
LI S _ T400MS_LMFA = OxO0A, // El: receive Tineout 400 MSec
/1 T1: Loss of MiltiFrame Alignment
LIS AI'S 0x0B, // El: Alarm I ndication Signal
/1 T1: Alarm I ndication Signal
LIS LOS 0x0C, // El. Loss O Signal
/1 T1: Loss O Signal
LI S_RAR 0x0D, // El: Renote Al arm Recovery
/1 T1l: Renote Al arm Recovery
LIS RA OxOE, // El: Renpote Alarm
/] T1l: Renote Alarm
LI S_ LMFA16_XSLP OxOF, // E1. Loss of MultiFrame Alignment tsl6
// T1: Transmit SLiP indication
LIS Al S16_ 0x10, // El: AlarmIndication Signal tsl6 status change
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LIS RA16_LLBSC = 0
LIS APl _ =0
LIS SLN =0
LIS SLP =0
LI S_ACTI VE =0
LIS DEACTIVE =0
LIS XLS =0
LIS XLO =0
LI S_XPR =0

HDLC_UNKNOAK | NTR
HDLC_ARF_| NTR =
HDLC_ERR_RX_I NTR
HDLC_ERR_TX_I NTR
HDLC_FO | NTR =

HDLC_OVERFLOW | NTR
HDLC | TF_I NTR =

HDLC_SF1_I NTR =
HDLC_SF2_I NTR =
HDLC_I FC_I NTR =
HDLC_SF_ERR INTR =
HDLC | NVALID LEN =
HDLC H _RX_INTR =
HDLC H _TX_INTR =

HDLC | NVALI D_PI PE_|

HDLC HOLD FAILED =
DRV_FI FO_OVERFLOW =

DRV_END_OF DRV_STATUS = OXAF,

LPU_ HW WATCHDOG =
LPU_DOS_WATCHDOG =

57

I T1: -
x11, // El. Renpte Alarmtsl6 status change
/1 T1: Line Loop Back Status Change
x12, // El: Auxiliary Pattern |ndication
/1 T1: -
x13, // El: Slip Negative
/1 T1: Slip Negative
x14, [/ E1: Slip Positive
/1 T1: Slip Positive
x15, // E1l: physical |ink ACTIVE indication
/1 T1: physical |ink ACTIVE indication
x16, // El: physical |ink DEACTI VE indication
/1 T1: physical |ink DEACTI VE indication
x17, [/ E1l: Transnit Line Short
/1 T1: Transmt Line Short
x18, // El: Transmit Line Open
/1 T1: Transmit Line Open
x19, // Transmit Pool Ready
0x40, /1 HDLC Unknown interrupt (should not happen)
0x42, /1 HDLC Action Request Failed
0x43, /1 HDLC Protocol error; Receive direction
0x44, /] HDLC Host is too slow filling descriptors.
0x45, /1 HDLC Underfl ow Overflow. |nternal
/1 buffer not avail able
= 0x46, [// HDLC Interrupt Queue overflow
0x47, /1 HDLC |dl e/ Flag change. Changed Interfrane
/1 time-fill state
0x48, /1 HDLC Short Franme Interrupt (7EO0 0000 O07E
/1l (for CRC32) was detected)
0x49, /1 HDLC Short Frane
0x4A, /1 HDLC Interframe tinefill character change
0x4B, /1 HDLC Short Frame and Error |ndication
0x4C, /1 HDLC Invalid Message
0x4D, /] HDLC Host Initiated Interrupt -
/'l Receive direction
Ox4E, /] HDLC Host Initiated Interrupt -
/1 Transmit direction
NTR = Ox4F, // HDLC Interrupt froman unconfigured
/1 pipe
0x50, /!l HDLC Failed to put a Tx pipe in hold state
0x80, /1 Driver Internal FIFO overflow
0xBO, /1 LPU HW not functioning
0xB1, /1 LPU ROM DCS crash

Doc. No. 1211-1-SDA-1002

Copyright (C) Odin TeleSystems Inc., 1996 - 2000

Doc. Rev. 1.2 (Released)

December 5, 2000



Thor Win NT 4.0 API Reference Guide
58 Common API Macro, Constant, and Type Definitions

LPU_APP_WATCHDOG = 0xB2, /1 LPU Application crash

} Thor St at usType;

See Also

drvStatus2Str ()
| OCTL_DRV_STATUS_2_STR
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11.3 Driver Specific Definitions - drvdef.h
11.3.1 Board Configuration Data - ThorConfigT

Synopsis

The Board configuration datais stored persistantly in the flash. The information stored
is defined with Thor ConfigT.

Definition
typedef struct {

Wor d structVer; // Should be increnented with every change of

/'l this struct

Word seri al No; /1 Serial nunber of the board. Should
/1 match the data in the GDS.

short cl kSrc; /1 C ock Source

Li Confi gOptionsT 1i[2]; /1l Options for Li's (E1 and T1 options)

} Thor Confi gT;

See Also

dr vReadConf i gDat a()

| OCTL_DRV_READ_CONFI G_DATA
drvWi t eConfi gDat a()

| OCTL_DRV_WRI TE_CONFI G_DATA

11.3.2 Driver Mode - DrvModeT

Synopsis

Specifies the mode the driver is operating. Only Stand-alone (DM_STANDALONE)
supported in this driver version.

Definition
typedef enum {
DM _STANDALONE, // This driver is handling everything. There is no
//other Thor-2 driver running. Can be used on either LPU or CPU
DM LOW LAYER LPU, // (LPU only) The LPU is handling the | ower protocol
/1 layers (inplies that the CPU driver nust be
/1 in DM H GH LAYER CPU node)
DM H GH LAYER CPU, // (CPU only) The CPU is handling the upper
/1 protocol layers (inplies that the LPU driver
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/1 must be in DM LOW LAYER LPU node)
DM _PARALLEL_LPU, /1 (LPU only) The LPU driver is handling sone
/'l pipes. The CPU driver is handling sone other
/] pipes (the tasks are totally independent).
DM _PARALLEL_CPU /1l (CPU only) The CPU driver is handling sone
/1 pipes. The LPU driver is handling sonme other pipes
/1 (the tasks are totally independant).
} DrvModeT;
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11.4 Linelnterface (LI) Specific Definitions - lidef.h

11.4.1 Operation Modes - LiMode

Synopsis

The operation mode enumerated type is used to indicate whether the Line Interface is
configured in T1 or E1 mode.

Definition

typedef enum {
THOR T1, /1 The line interface is configured to operate in Tl node.
THOR_E1, /1 The line interface is configured to operate in E1 node.
THOR_NO_| MODE

} Li Mode;

11.4.2 Alarm Type - LiAlarmType

Synopsis

The Alarm type is used to specify the type of the alarm. Thor-2 can send 3 different
alarms towards the remote end: Auxiliary Pattern (AUXP), Alarm Indication Signal
(AlS), and Remote Alarm Indication (RAI or Yellow Alarm).

Definition
typedef enum {
LI _AUXP = 0, /1 Auxiliary Pattern (AUXP)
LI_AIS =1, /1 AlarmIndication Signal (AlS)
LI _RAI = 2, /! Remote Alarm Indication (RAI) (E1l only)

LI _ALARM SI MULATION = 3, // Initiates internal error sinulation of AlS,
/'l 1oss of signal, loss of synchronization,
/] auxiliary pattern indication, slip, framng
Il errors, CRC errors, and code violations.
} Li Al arnType;

Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000
Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 API Reference Guide
62 Common APl Macro, Constant, and Type Definitions

See Also

11.4.3 Clock mode- LiCLkMode

Synopsis

The LiClkMode Type is used to indicate whether the Line Interface is configured to be
aclock master or aclock slave.

Definition
typedef enum {
LI _MASTER = 0,
LI _SLAVE = 1
} Li d kMode;

11.4.4 Bit Robbing Data - LiBrData

Synopsis

The LiBrData Type is a parameter to liSetBitRobData() which specifies the signaling
data (24 bits per signaling channel) to be transmitted next. Thisis used in CAS BR
(Channel Associated Signaling - Bit Robbing) signaling mode in T1.

The A and B channels are used in frame formats F12, ESF, and F72. The C and D
channels are only used in the ESF frame format. The struct holds 24 bits for each
channel; The least significant bit is transmitted first (in channel 1, frame 1). This 24
bit value will be repeated unless liSetBitRobData() is called again with different
valuesin this struct.

Definition
typedef struct {
U ong chA;
U ong chB;
Uong chC, // Only used in ESF formt
Uong chD; // Only used in ESF formt
} LiBrData;

See Also

i Al 'ar nDn()

| OCTL_LI _ALARM ON
li AlarnOif()

| OCTL_LI _ALARM OFF

Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000
Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 API Reference Guide
Common APl Macro, Constant, and Type Definitions 63

11.4.5 Li Configuration Options - LiConfigOptionsT

Synopsis

The Line Interface (L1) configuration options are passed to the liConfigure() function
to configure the Line Interface for either T1 or E1.

Definition
typedef struct { /1 Used as Flash stored config options
short def aul t Mode; /1 E1, T1

Li E1Confi gOptionsT el;
Li T1Confi gOptionsT t1;
} Li ConfigOptionsT,;

See Also

I'i Configure()

| OCTL_LI _CONFI GURE

dr vReadConf i gDat a()

| OCTL_DRV_READ_CONFI G_DATA
drvWi t eConfi gDat a()

| OCTL_DRV_WRI TE_CONFI G_DATA

11.4.6 T1 Specific Configuration Options - LiT1ConfigOptionsT

Synopsis

The T1 Configuration options are used to configure aline interface (L1) for an T1 link.

Definition

// Signalling Mdes

typedef enum {
LI _CCsS, // Common Channel Signalling
LI _CAS_CC, // Channel Associated Signalling (Conmon channel)
LI _CAS BR // Channel Associated Signalling (Bit Robbing)

} Li T1Si gnal | i nghvbde;

/1 Line Code options for T1
typedef enum {
LI_TLAM =0, // Mist be 0
LI _T1 B8ZS
} Li T1Li neCode;

/1l Fram ng options for T1
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typedef enum {

LI _F12 = 0, [// 12-frame

LI _F4 =1, [/l 4-frame

LI _ESF = 2, /] 24-frame

LI_F72 =3, [l 72-frame
} Li T1Fram ng;

/1 Loss of Frane Alignnent

typedef enum {

LI _2_OUT_OF_4 = 0x00,
LI_2_OUT_OF_5 = 0x08,
LI _2_OUT_OF_6 = 0x10,

} LiTiLfaSensitivity;

/1 Yellow al arm for mat

typedef enum {

LI _YELLOWA =0, //
/1
LI _YELLOWB = 1, //
11

} Li T1Renot eAl ar nT;

/1 Li
typedef struct {
short
short
short
short
short
short
short
short
short
short
Byt e
Byt e
Wor d
short
short
U ong
} Li T1ConfigOptionsT

/1
/1

for

F12:
ESF:
F12:
ESF:

Configuration Options for

mul tiframe format (F12, D3/4)
(F4)
(ESF)

(F72,

mul tiframe format

mul tifranme format

mul tiframe formt renmote sw tch node)

sensitivity
Val ues match the Falc register SSCL bits
and SSCO bits

Tl

bit2 = 0 in every channe
pattern ' 1111 1111 0000 0000
FS bit of frame 12

bit2 =0

in data link channe

in every channe

T1

si gnal i nghbde
transmit Li neCode
recei velLi neCode

f rameFor nat ;

enabl eCRC6
transmi t Renot eAl ar nfFor mat
recei veRenot eAl ar nfor mat ;
aut oResynchr oni zati on

| faSensitivity;

aut omat i cRenot eAl arm
losSensitivity;

| osRecovery;

I'i neLengt h;
transmi t Power ;

recei veEqual i zer

cl ear Channel s;
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11.4.7 E1 Specific Configuration Options - LIE1ConfigOptionsT

Synopsis

The E1 Configuration options are used to configure aline interface (L1) for an E1 link.

Definition

// Line code options for E1:

typedef enum {
LI_E1_ AM = 0, /1 Miust be 0
LI _E1 HDB3 = 1

} Li E1Li neCode;

/1 AI'S Allarm Detection Mde for E1l:
typedef enum {
LI _Al' S ETS300233 = 0, /1 AlS alarmwi |l be detected according to ETS300233
LI _AIS Gr75 =1 /1 AlS alarmwi |l be detected according to CCITT G 775
} Li E1Ai sDet ect MbdeT;

/1 Fram ng options for El
typedef enum {
LI _DOUBLE_FRAME = 0,
LI _CRCA_MJLTI FRAME = 1,
LI _CRCA_MULTI FRAME_G706 = 2 // CRC4 Multiframe format with nodified CRCA
/1 Multiframe alignnent algorithm (Interworking
/1 according to CCITT G 706 Annex B)
} Li E1Fram ng;

// Li Configuration Options for E1
typedef struct {

short transmit Li neCode;
short recei veli neCode;
short transmi t FraneFor nat ;
short recei veFr aneFor mat ;
short ai sDet ecti on;
Wor d siBits;
Wor d saBits;
short ext endedHDB3er r or Det ecti on;
short aut omat i cRegai nMul ti frane;
short aut oResynchr oni zat i on;
short aut omat i cRenot eAl arm
Byt e l osSensitivity;
Byt e | osRecovery;
Wor d i neLengt h;
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short

short

transm t Power ;

recei veEqual i zer

} Li E1Confi gOptionsT
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11.5 HDL C Specific definitions - hdlcdef.h

11.5.1 HDLC definitions

#defi ne HDLC_TI MESLOTS_MAX 32 /1 Nunber of tinme-slots supported
/1 by the HDLC Controller
#defi ne HDLC_CHANNELS_MAX 32 /1 Nurmber of channels (pipes)
/'l supported by the HDLC Controller
#defi ne HDLC_NO_PATTERNS_ MAX 32 // Nunmber of Patterns supported by
/1 hdl cSendPattern() function
#def i ne HDLC _FRAME_LENGTH MAX 8191 /1 Maxi mum HDLC Franme Length

/'l supported by the HDLC Controller

11.5.2 Pipe Configuration Options - HdlcPipeOpts

Synopsis

The HdlcPipeOpts is used to specify the options for the pipes to be configured (see
hdlclnitPipe()).

Definition
/1 Pipe configuration options:
typedef struct {
Byte txFill Mask[ MUNI CH32_TI MESLOT_MAX]; // Array 32 bytes long indicating
/1 which Tx timeslots (and which bits)
/1 that should be included in the channel
Byte rxFill Mask[ MUNI CH32_TI MESLOT_MAX]; // Array 32 bytes long indicating
/1 which Rx tinmeslots (and which bits)
/1 that shoul d be included in the channel
Hdl cPi peMbde node; /1 TMA, TMB, TMR, V110_X30 or HDLC
Thor FraneFi | | Type franmeFill Type; // HDLC node only
/] Character to send between HDLC frames
/1 THOR FFT_FLAGS (OX7E) or
/1 THOR FFT_ALL_ONES ( OxFF)
/1 Al other npdes => Use THOR_NO FFT
Byte tfl ag; /1 Transparent Mdde Flag (only in TMA node)
/'l These 8 bits constitute the fill code for
/1 flag stuffing and flag filtering. These
/'l must be set to 0x00 if subchanneling is
/1 used in TNVA

/1 Note:
/1 Al other npdes => set to 0x00
Hdl cTxRat e t xRate; /1 Transm ssion Rate (V.110 and X 30 nodes)
/1 Al other nbpdes => use the value TR_NA.
short interFrameTi meFil | Num /1 Mninmum No of interframe time-fill chars
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Bool bitlnversion;
Bool useCrc32;

Bool suppressCrcGen;

Bool fl agAdj ustment;

} Hdl cPi peOpt s;

TMR mode:

/1
/1
/1
/1
/1
/1

(OX7E) between 2 HDLC franes
(1=shared fl ags,
Mn value is 1. Max is 1024.

2=non-shared fl ags)

Valid for all nodes
When TRUE all bits are inverted
Valid for all nbdes

/1 HDLC npde only => TRUE: CRC32, FALSE: CRC16

/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

Al'l other
HDLC node only => Wen TRUE t he
CRC generation in the

nmodes => Don’'t care

Transmit direction is suppressed, and
the CRC bits are appended to the
messages in the receive direction

Al'l other npdes => set to FALSE

HDLC node: Wen TRUE t he nunber of
interframe tinme-fill characters is
1/8*X

where X is the nunber of zero

interFraneTimeFill Num- 1 -

insertions in the frame preceding

the interframe tinme-fill.

TMA node: When TRUE the value tflag is
treated a FLAG and it is renmoved from
When FALSE

the pipe runs fully transparent (wthout

the rx and tx data streans .

fram ng and w thout fl ags)

Al'l other npdes

e Transparent transmission/reception with GSM 08.60 frame structure

< Automatic 0x0000 flag generation/detection

e Support for 40, 39.5, and 40.5 octet frames

» Error detection (non octet frame content, short frame, long frame)

For the TMR mode, use the following Pipe options:

pi peOpt s. node

pi peOpts. frameFi | | Type
pi peOpts.tflag

pi peOpts. t xRat e

pi peOpts.interFrameTi meFil |l Num

pi peOpt s. bitlnversion
pi peOpt s. useCrc32
pi peOpt s. suppressCrcCen

PM TMVR;

THOR_NO_FFT;
0x00;
TR_NA;

10;

FALSE;
FALSE;
FALSE;

/1 0 required for TMR

/1 NNA for TMR node; Set to 0x00

/! Required for TM node

/1 Any nunber 1>=x>=1024 is sel ectable
/1 Could be either TRUE of FALSE

/1 NNA for TMR node; Set to FALSE

/1 NNA for TMR node; Set to FALSE
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pi peOpt s. f1 agAdj ust nent = FALSE; // FALSE is required for TMR

TMB mode:

e Transparent transmission/reception in frames delimited by 0x00 flags
e Can use shared opening and closing flag if selected

« Flag stuffing, flag detection, flag generation in the abort case

e Error detection (non octet frame content, short frame, long frame)

For the TMB mode, use the following Pipe options:

pi peOpt s. node = PM_TMB;

pi peOpts. franeFi || Type = THOR_NO FFT; // Required for TMB

pi peOpts. tfl ag = 0x00; // NA for TMB npbde; Set to 0x00

pi peOpts. txRate = TR_NA; // Required for TM node

pi peOpts.interFrameTi neFill Num = 10; /1 Any nunmber 1>=x>=1024 is sel ectable
pi peOpt s. bitlnversion = FALSE; // Could be either TRUE of FALSE

pi peOpt s. useCrc32 = FALSE; // N A for TMB npde; Set to FALSE

pi peOpt s. suppressCrcGen = FALSE; // N A for TMB npde; Set to FALSE

pi peOpt s. f| agAdj ust nent = FALSE; // FALSE is required for TMB

TMA mode:

« Slot synchronous transparent transmission/reception without frame structure

e Bit overwrite with fill/mask flags

« Flag stuffing, flag detection, flag generation in the abort case with programmable
flag

For the TMA mode, use the following Pipe options:

pi peOpt s. node = PM_TMA;

pi peOpts. franeFi | | Type = THOR_NO FFT; // Required for TMA

pi peOpts.tflag = 0x00; // Since we flagAdjustnent ==FALSE,
/1 tflag nust be 0x00

pi peOpt s. t xRat e = TR_NA; // Not used in TMA node

pi peOpts.interFrameTi neFill Num = 4;

pi peOpt s. bi tl nversion = FALSE; // Could be either TRUE of FALSE

pi peOpt s. useCr c32 = FALSE; // N A for TMB npde; Set to FALSE

pi peOpt s. suppressCrcGen = FALSE; // N A for TMB npde; Set to FALSE

pi peOpt s. f| agAdj ust nent = FALSE; // Could be either TRUE of FALSE

HDLC mode:

« Automatic flag detection and transmission

< Can use shared opening and closing flag if selected

Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000
Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 API Reference Guide
70 Common API Macro, Constant, and Type Definitions

« Detection of interframe-time-fill change, generation of interframe-time-fill 1's or
flags.

» Zero bit insertion
» Flag stuffing and flag adjustment for rate adaptation
e CRC generation and checking (16 or 32 bits)

« Error detection (abort, long frame, CRC error, 2 categories of short frames, non-
octet frame content)

For the HDLC mode, use the following Pipe options:

pi peOpt s. node = PM_HDLC;

pi peOpts. frameFi | | Type = THOR_FFT_ALL_ONES; // or THOR FFT_FLAGS

pi peOpts.tflag = 0x00; // N A for HDLC npde; Set to 0x00

pi peOpts. t xRat e = TR_NA; // Not used in HDLC npde

pi peOpts.interFranmeTi neFill Num = 2; /1 Any nunber 1>=x>=1024 is sel ectabl e
pi peOpt s. bi tlnversion = FALSE; // Could be either TRUE of FALSE

pi peOpt s. useCrc32 = FALSE; // Could be either TRUE of FALSE

pi peOpt s. suppressCrcCen = FALSE; // Could be either TRUE of FALSE

pi peOpt s. f1 agAdj ust nent = FALSE; // Could be either TRUE of FALSE

11.5.3 Memory Allocation for Channels- HdicBufAllocT

Synopsis

The HdIcBufAllocT specifies how much buffer memory (in Thor-2 on-board DRAM)
is allocated for each pipe.

Definition
typedef struct {
U ong total Buf Size; // Total receive or transmt buffer size for
/1 this channel.
Word byt esPer Descr; /1 Must be a nultiple of 4 and in the
/'l range 4<=x<=8188.
} Hdl cBuf Al'l ocT;

11.5.4 Data Patternsto be sent with hdlcSendPattern() - HdlcDataPatternT

Synopsis

The HdlcDataPatternT is used a parameter twllcSendPattern(). It specifies what
type of pattern thetdlcSendPattern() should transmit.
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Definition
typedef struct {
Byt e *dat a; /1 Pattern (frame) to be sent
short datalen; /'l Length of the pattern (frame)

Bool dataEndFlag; // TRUE if the pattern (frame) should end with a frane end
/1 character. Normally FALSE for TMA npbde and TRUE
/] ot herwi se.
short interFrameTimeFillNum // No of interframe time-fill characters
/1l (Ox7E) after this 2 pattern (frane)
/'l (1=shared flags, 2=non-shared fl ags)
/1 Range: 1 <= x <= 4096
} Hdl cDat aPatternT,;
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11.6 Flash Specific Defines - flashdef.h
11.6.1 Flash Addresses

Definition
/1 Flash Top Address (64M:
#defi ne FLASH TOP_ADDR Ox3FFFFFFUL

/'l Flash Start Address (Top of local nenory - 512 KBytes):
#defi ne FLASH BASE_ADDR (FLASH TOP_ADDR - 0x80000UL + 1)

/1 Location for the boot routine (nust be within | ast 64KBytes of menory)
#defi ne FLASH BOOT_ADDR (FLASH TOP_ADDR - 0x10000UL + 1)

/1 Location where he LPU starts executing after reset:
#defi ne FLASH RESET_ADDR  Ox3FFFFFOUL

/1 Flash Sector offsets from FLASH BASE ADDRESS

#defi ne FLASH_SAO0 0x00000UL /1 0Oth sector (64KB)

#define FLASH_SAl 0x10000UL /1 (64KB)

#defi ne FLASH_SA2 0x20000UL /1 (64KB)

#defi ne FLASH_SA3 0x30000UL /1 (64KB)

#define FLASH SA4 0x40000UL /1 (64KB)

#defi ne FLASH_SA5 0x50000UL /1 (64KB)

#defi ne FLASH_SA6 0x60000UL /1 (64KB)

#defi ne FLASH_SA7 0x70000UL /1l 7th sector (32KB @ O0x3FF0000)
/1 LPU Boot strap

#defi ne FLASH_SA8 0x78000UL /1 8th sector (8KB)

#defi ne FLASH_SA9 0x7a000UL /1 9th sector (8KB @ O0x3FFA000)
/1 Thor configuration data

#defi ne FLASH SA10 0x7c000UL /1 10th sector (16KB)

/1 Boot strap addresses @ Ox3FFFFFO

#define FLSH MAX USR SECT_NO 6 /1 Hi ghest sector nunber that the user
/'l can erase.
#defi ne FLSH_MAX_SECT_NO 10 /1 Max sector nunmber (0 count)

11.6.2 Thor-2 Maintenance Data - MaintDataT

Synopsis

The Thor-2 maintenance data contains revision information on the various
programmable devices on the board. The Maintenance data can be read by an
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application with flshReadMaintData() or
functions. The data stored in the flash maintenance sector is specfied by MaintDatarT.

Definition

t ypedef

struct {

|IOCTL_FLSH_READ_MAINT_DATA

// Add nore struct nmenbers here and change FLASH_ MAI NT_START_ADDR
// Add 4 bytes at a tine

11

/] Start

Byt e
Byt e
Byt e
Byt e
Byt e
Byt e
U ong

bar Rev[ 4] ;
madRev[ 4] ;
sadRev[ 4] ;
| adRev[ 4] ;
rscRev[4];
| puBoot Rev[ 4] ;
conCl kFi x;

/1 Address Ox3FFFFFO

Byt e

| puResVect[12];

/1 Address O0x3FFFFFC

U ong

nmuResVect ;

} Mai nt Dat aT;

See Also

f I shReadMai nt Dat a()
| OCTL_FLSH _READ_MAI NT_DATA

/1
/1
/1
/1
/1
/1
/1

mai nt addr ess Ox3FFFFD4

Revi si on
Revi si on
Revi si on
Revi si on
Revi si on

Revi si on

of
of
of
of
of

of

t he
t he
t he
t he
t he

Bus Arbiter EPLD

Menory Access Device EPLD
Startup Access Device EPLD
Local Access Device EPLD
Reset Controller EPLD

LPUBOOT. ASM
WDTOUT#- >COMCLK airwire

/1l First LPU instruction after a reset

/1 Address to the Miunich CCS area
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11.7 Codec Specific Definitions - cddef.h

11.7.1 Coding Law - CdLawT

Synopsis
The CdLawT type specifies the different available PCM coding laws.

Definition
typedef enum {
CD_U_LAW /1 North Anerican u-Ilaw
CD_A LAW /'l International A-law
} CdLawT;

11.7.2 Code Assignment - CdCodeT

Synopsis

The CdCodeT specifies the different available code assignment schemes.

Definition
typedef enum {
CD_CCl TT_CODE, /1 u-law. true sign, inverted magnitude,
/1 a-law. true sign, alternate digit inversion
CD_SI GN_MAGNI TUDE_CODE  // sign-magnitude code assignnment (independent
/1 of CdLawT)
} CdCodeT,;

11.7.3 Digital Gain - CdDigitalGainT

Synopsis
The CdDigitalGainT type is used to specify the amount of gain.

Definition

typedef enum {
CD_M NUS_24 DB
CD_M NUS_21_DB
CD_M NUS_18 DB
CD_M NUS_15_DB
CD_M NUS_12_DB
CD MNUS 9 DB = 5,

/1 -24 dB

1l
A I =
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CD_M NUS_6_DB
CD_M NUS_3_DB
CD 0 DB = 8,
CD PLUS 3 DB = 9,
CD_PLUS 6_DB = 10,
CD PLUS 9 DB = 11,
CD PLUS 12 DB = 12,
CD PLUS 15 DB = 13,
CD PLUS 18 DB = 14,
CD PLUS 21 DB = 15

} CdDi gital Gai nT;

I
N o
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11.8 DTMF Specific Definitions - dimfdef.h

11.8.1 DTMF Tone Sorage Options - DtmpOptT

Synopsis

The DtmfOptT type is used specify how the detected DTMF tones will be stored. The
options are: Ignore the digits, store only the latest one detected, store all the detected
digitsinaFIFO.

Definition
typedef enum {
DT_DI SABLE, /1 No DTMF detection
DT_DETECT_LAST, /] Detect DTMF tones but store only the | ast detected digit
DT_DETECT_STORE // Detect DTMF tones, and store all detected digits
/1 in the FIFO
} DinfOptT;

See Also

dt nf Enabl e()
| OCTL_DTM-_ENABLE

11.8.2 Sending Duration - DtmfDurationT

Synopsis

The DtmfDurationT typeisused to specify whether the transmitted toneswill be send
indefinitely or in bursts.

Definition
typedef enum {
DT_DURATI ON_INFINITY = 0, // Send DTMF tone forever
DT_DURATI ON_BURST /1 51 ms Burst and Pause duration
} DtDurationT;
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12. Low-Leve API

12.1 Driver functions- driver.h

12.1.1 drvBoardExistence()

Synopsis
Checksif a Thor-2 board exists at a specified |/O-address.

Definition
Thor Rc dr vBoar dExi st ence(

short boar dNo, /1 Board nunber.

short al oBaseAddr /1 1/0-base address configured with the Di p-switch
)
Returns
THOR_SUCCESS /1 a THOR-2 board was found
THOR_NO_BOARD /1 no THOR-2 board was found
THOR_| NVALI D_BOARD NO // Supplied board nunber is not valid
THOR _| NVALI D_ADDR /'l Supplied Address is not valid
See Also

t hor Boar dExi st ence()

12.1.2 drvCmpMemBlock()

Synopsis

Compares the contents of ablock of on-board memory with ablock of host memory.

Definition
short drvCnpMenBl ock(
short boar dNo, /1 Board number
U ong | nbAddr, /1 On-board Menory Starting Address (flat nodel) for the
/1 Conparison
Byt e *buf, /1 The buffer to be conpared with the on-board nenory
Ui nt count /'l Nurmber of bytes to be conpared
)
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Returns

=0 /1 Buffers are equal

=0 /1 Buffers are different

See Also

dr vReadMenBI ock()
drvWiteMenFill ()
drvWit eMenBl ock()

12.1.3 drvDisableCpulntr()

Synopsis

Disables Thor-2 device interrupts towards the CPU according to the cpulntrMask.
The mask has one hit per device (see Thor-2 Technical Description). A "1’ in a mask
bit will disable the specific device from interrupting the CPU. A "0’ will keep the
current value of the mask bit. To enable the interrupts, use drvEnableCpulntr()

function.

Definition

Thor Rc drvDi sabl eCpul ntr (
short boar dNo, /1 Board nunber.
short cpul ntrMask /1 Interrupt Mask

)

Returns

THOR_SUCCESS /Il oK

THOR_| NVALI D_BOARD NO // Supplied board nunber is not valid

See Also

dr vEnabl eCpul ntr ()
dr vEnabl eLpul ntr ()
dr vDi sabl eLpul ntr ()

12.1.4 drvDisablel pulntr()

Synopsis

Disablesinterrupts from on-board devices towards the LPU. The mask has one bit per
device (see Thor-2 Technical Description). A '1’inamask bit will disable the specific
device from interrupting the LPU. A "0’ will keep the current value of the mask bit. To
enable the interrupts, use drvEnablelpulntr() function.
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Definition
Thor Rc drvDi sabl eLpul ntr(
short boar dNo, /1 Board nunber.
short | pul ntrMask /1 A’1 in the mask will enable the device
/1 interrupt to the CPU. A'0 wll keep the current
/1 value of the bit.
)
Returns
THOR_SUCCESS TG ¢

THOR_| NVALI D_BOARD NO // Supplied board nunmber is not valid

See Also

dr vEnabl eLpul ntr ()
dr vEnabl eCpul ntr ()
dr vDi sabl eCpul ntr ()

12.1.5 drvEnableCpulntr()

Synopsis

Enables (unmasks) interrupts from on-board devices towards the CPU. The mask has
one hit per device (see Thor-2 Technical Description). A "1’ in amask bit will enable
the specific device to interrupt the CPU. A 0" will keep the current value of the mask
bit. To disable the interrupts, use the drvDisableCpulntr() function.

Definition
Thor Rc dr vEnabl eCpul ntr (
short boar dNo, /1 Board nunber.
short cpul ntrMask /1 Interrupt Mask
)
Returns
THOR_SUCCESS TG ¢

THOR_| NVALI D_BOARD NO // Supplied board nunmber is not valid

See Also

dr vDi sabl eCpul ntr ()
dr vEnabl eLpul ntr ()
drvDi sabl eLpul ntr()
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12.1.6 drvEnablelL pulntr()

Synopsis

Enables (unmasks) interrupts from on-board devices towards the LPU. The mask has
one hit per device (see Thor-2 Technical Description). A "1’ in amask bit will enable
the specific device to interrupt the LPU. A "0’ will keep the current value of the mask
bit. To disable the interrupts, use the drvDisablel pulntr() function.

Definition
Thor Rc dr vEnabl eLpul ntr(
short boar dNo, /1 Board nunber.
short | pul ntrMask /1 Interrupt Mask
)
Returns
THOR_SUCCESS Il K

THOR_| NVALI D_BOARD NO // Supplied board nunber is not valid

See Also

drvDi sabl eLpul ntr ()
dr vEnabl eCpul ntr ()
drvDi sabl eCpul ntr ()

12.1.7 drvFifolL ostM sgs()

Synopsis

Returns the number of lost messages due to driver internal fifo overflow.

Definition
Thor Rc drvFi f oLost Msgs(
Word *noOf Msgs // OUT PARAMETER Nunber or nessages

/1 lost due to driver fifo overflow

Returns
THOR_SUCCESS Il K

See Also

dr vFi f oMaxUsage()
dr vFi f oUsage()
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drvFi foSi ze()

12.1.8 drvFifoUsage()

Synopsis

Returns the current usage level (number of messages) of the driver internal fifo.

Definition
Thor Rc drvFi f oUsage(
Word *noOf Msgs // OUT PARAMETER Nunber or nessages

/1 currently in the driver fifo

Returns
THOR_SUCCESS Il OK

See Also

dr vFi f oMaxUsage()
dr vFi f oLost Msgs()
drvFi foSi ze()

12.1.9 drvFifoMaxUsage()

Synopsis

Returns the maximum usage level (number of messages) of the driver internal fifo
since the last call of thisfunction.

Definition
Thor Rc drvFi f oMaxUsage(
Word *noOf Msgs // OUT PARAMETER Max number or nessages

/1 in the driver fifo since the |ast check

Returns
THOR_SUCCESS Il OK

See Also

dr vFi f oUsage()

dr vFi f oLost Msgs()
dr vFi foSi ze()
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12.1.10 drvFifoSize()

Synopsis

Returns the size of the driver interna fifo.

Definition
Thor Rc drvFifoSi ze(
Word *noOf Msgs // OUT PARAMETER Size of the Driver internal
/'l message FIFO

Returns
THOR_SUCCESS Il K

See Also

dr vFi f oUsage()

dr vFi f oMaxUsage()
dr vFi f oLost Msgs()

12.1.11 drvFillMem()

Synopsis
Fills ablock of the on-board memory (DRAM) with a constant value.

Caveat: Only worksfor block sizes smaller than the memory window size.

Definition
Thor Rc drvFil | Men(
short boar dNo, /1 Board nunber
U ong | nbAddr, /1 Local Menory Bus Address (flat nodel)
Word val ue, /1 value will be witten (Byte)
Word count /'l Number of bytes to be witten
)
Returns
THOR_SUCCESS
THOR_DATA _TOO_LARGE /1 Attenpted to fill a mermory block that is |arger
/1 than the menory w ndow size
THOR _| NVALI D_BQOARD_NO /'l Supplied board nunber is not valid
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See Also

drvWwit eMenBl ock()

12.1.12 drvFpgaSatus()

Synopsis

Checks if the Field Programmable Gate Arrays (FPGAS) on the Thor-2 board have
been configured successfully.

Definition
Thor Rc dr vFpgaSt at us(
short boar dNo /1 Board nunber.
)
Returns
THOR_SUCCESS /1 the FPGAs are configured
THOR_FPGA_NOT_LOADED /'l the FPGAs are not configured
THOR _| NVALI D_BQOARD_NO /1 Supplied board nunber is not valid

12.1.13 drvGetBoardSatus()

Synopsis
Return the status of the specified board.

Definition
Thor Rc dr vGet Boar dSt at us(
short boar dNo /1 Nurmber of the Thor-2 Board

Returns
== THOR _SUCCESS // OK. The board is configured and running.
I'= THOR SUCCESS // The board is not OK

See Also
drvGet St at us()
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12.1.14 drvGetSatus()

Synopsis

Return the status of the driver in use: DOS Lib, Windows 95 VxD, or Windows NT
Sys.

Definition
Thor Rc drvGet St at us(

voi d

Returns
== THOR_SUCCESS // OK. The driver is configured and running.
= THOR _SUCCESS // The driver is not OK

See Also

dr vGet Boar dSt at us()

12.1.15 drvident()

Synopsis

Returns the identification string of the Thor-2 driver. The identification number
contains the Odin TeleSystems’ product number, the driver revision, and the date the
driver was compiled.

Definition
char *drvldent(

voi d

Returns

Pointer to a static string containing the driver identification. The string is owned by
the LAPI function.

See Also

thorl dent Driver()
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12.1.16 drvinit()

Synopsis

Connects to the Driver and initializes the Driver internal data structures. In Windows
95 and Windows NT this function needs to be called before any other function is
called. In DOS thisfunction needsto be called after drvSetup().

Definition
ThorRc drvlnit(
DrvodeT drvMode // Specifies in which node (and on which target) this

/1 driver is running

Returns

THOR_SUCCESS 11 K

THOR_OUT_OF_MEMORY /1 Not enough nenory to create the message Fl FO
THOR _DEVI CE_OPEN_FAI LED /1 Unable to connect to the driver
THOR_NO_BOARD /1 No Thor-2 Board found

Platforms

ALL

See Also

t hor Construct Dri ver ()
drvSet up()

12.1.17 drvinitHdlc()

Synopsis

The drvinitHdlc() function performs a hardware reset of the HDLC controller.
Initializes the HDL C memory structure.

Definition
Thor Rc drvl nit Hdl c(
short boar dNo, /1 Board number
U ong nenSi ze, /1 Total menory on the board (in bytes)
Hdl cBuf Al l ocT txBuf Al l oc[], /1 Array of the menory allocation for each
/1 32 channels (transnmit direction)
Hdl cBuf Al | ocT rxBuf Al l oc[], /1 Array of the menory allocation for each
/1 32 channels (receive direction)
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short maxFranelLen

U ong *nenor yUsed

Returns

THOR_SUCCESS
THOR_OUT_OF_MEMORY

THOR_NO_MEM W N

THOR | NVALI D_BQARD_NO

See Also

t hor Reset Hdl c()

12.1.18 drvinstalllsr()

Synopsis

/1 Max allowed HDLC frame length (only used in HDLC,
/1 TMB and TMR npdes)
/1 Total anmpunt of menory used by the HDLC

/1 controller (output fromthis function).

11 K

/1 Not enough on-board nmenmory to setup

/1 the HDLC receive and transmt data structures

/1 Mermory W ndow has not been setup (DOS).
/1 Call drvSetupMemW n() first.
THOR_HDLC | NI T_FAI LURE /1 HDLC controller initialization failed

/1 Supplied board nunber is not valid

Installs the Thor-2 interrupt service routine for the specified Interrupt (IRQ).

Definition
ThorRc drvinstalllsr(
short alrq

)

Returns

THOR_SUCCESS
THOR_| NVALI D_| RQ_NO

Platforms
DOS

See Also

drvUninstal |l Isr()
t hor Construct Dri ver ()

Il K

/1 The supplied | RQ nunber is not valid
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12.1.19 drvRead()

Synopsis

Retrieves the next received frame (an HDLC message, a device status message, or a
dtmf tone) from the driver receive FIFO. Checks all the boards and all the pipes and
devices for available messages.

Note: This function cannot be used with transparent pipes. Use the drvReadTma()
function instead.

Definition
Thor Rc dr vRead(
Byte fnBuf[], /1 Buffer into which the received nessage will
/1 be witten. NOTE: The buffer nust be
/1 allocated by the application.
short fnBuf Size, // Size of fnBuf[].
Thor FrameHeader *f nHeader // Pointer to header structure that will be
/1 filled in by the function.
/1 NOTE: The struct nust be allocated by
/1 the application.
)
Returns
THOR_SUCCESS /1 A received frame was retrieved successfully
THOR_NO_FRAMES /1 No conplete frames have been received and
/'l ready to be read.
See Also
t hor Read()
dr vReadTrma()

hdl cWitePi pe()

12.1.20 drvReadEXx()

Synopsis

Fetch a group of received messages (frame, status code, or dtmf tone) from the driver
receive FIFO. Checks all the boards and all the pipes and devices for available

messages.

The application passes a number (coFmBuUf) of alocated buffers (psgFmDatd[]) for
data and an equal nhumber of alocated ThorFrameHeader (psgFmHeader[]) to the
driver in the cal to this function.
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Note: The driver will directly write the memory space the the psgFmBuf and
psgFmHeader ispointing to. Thismemory can not be paged out during thecall to
thisfunction.

Definition
Thor Rc dr vReadEx(
Wor d coFnBuf, // Nunber of psqFnBuf[] and psqFrHeader[]
/1 objects allocated by the application
Wor d cbFnBuf, // Size of each psqFnmBuf[x] buffer.
Byte *psqgFnBuf, // Pointer to the first Buffer into which
/1 the received message wl |l
/1 be witten. NOTE: The buffer nust be
/1 allocated by the application.
Thor FraneHeader *psqgFnHeader, // Pointer to the first header
[l structure that will be
/1 filled in by the function.
/I NOTE: This array of ThorFrameHeader
/'l must be allocated by the application.
Wor d *pcoFnmReturned // Number of nessages returned in
/1 this call.
/1 NOTE: nust be allocated
/1 by the application.

Returns

THOR_SUCCESS /1 One of nore received franes were
/'l retrieved successfully

THOR_NO_FRAMES /1 No conplete frames have been received and
/'l ready to be read.

See Also

dr vRead()

dr vReadTrma()

12.1.21 drvReadSerialNo()

Synopsis
Reads the serial number of the Thor-2 board.

Definition
Thor Rc dr vReadSer i al No(
short boar dNo, /1 Board nunber to read the serial
/'l nunber from
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char *serNoStrBuf, // buffer where the driver wll
/'l copy the serial nunmber string
short serNoStrBufSize // Size (in nunber of bytes) of
/1 the serNoStrBuf paraneter
)

Returns

THOR_SUCCESS /1 Serial number was successfully
/1l read fromthe board

See Also

12.1.22 drvReadTma()

Synopsis

The function drvReadTma() fetches data from any transparent pipe if any data is
available. The function checks all the boards and all the transparent pipes for received

data.
Definition
Thor Rc dr vReadTna(
Byte fnBuf[], /1 Buffer into which the received nessage wil|l
/1 be witten. NOTE: The buffer nust be
/1 allocated by the application.
short fnBufSize, /1 Size of fmBuf[].
Thor Fr ameHeader *f nmHeader /1 Pointer to header structure that will be
/1 filled in by the function. NOTE: The struct
/'l must be allocated by the application.
)
Returns
THOR_SUCCESS /1 A received frame was retrieved successfully
THOR_NO_FRAMES /'l No data has been received and
/1 is ready to be read.
See Also
t hor Read()
dr vRead()

hdl cWi t ePi pe()
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12.1.23 drvReadConfigData()

Synopsis
Reads the Thor2 T1/E1 configuration data from the flash.

Note: The calling application must allocate the ThorConfigT data structure and pass a
pointer to the drvReadConfigData() function. The drvReadConfigData() function
copies the information from the flash memory into the provided the data structure.

Definition
Thor Rc dr vReadConf i gDat a(
short boar dNo, /1 Board nunber

Thor Confi gT *cfgData // Configuration Data read (Qutput fromthis function)
/1 NOTE: ThorConfigT struct must be allocated by the

/1 application

Returns

THOR_SUCCESS Il K

THOR_WRONG_CONFI G_VER /1 Configuration data has a different revision
/1 than supported by this driver

THOR _| NVALI D_BQOARD_NO /'l Supplied board nunber is not valid

See Also

drvWiteConfi gData()

12.1.24 drvReadDriver Data()

Synopsis

Read the driver communications parameters, which are either read from the registry
(Windows 95 and Windows NT drivers) or set earlier by the application and stored
internaly in the driver (DOS driver).

Note: The calling application must allocate the ThorDriverT data structure and pass a
pointer to the drvReadDriverData() function. The drvReadDriverData() function
copies the information into the provided the data structure.

Definition
Thor Rc dr vReadDr i ver Dat a(
ThorDriverT *drvDat a /1 Driver Data read (Qutput fromthis function)
)
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Returns
THOR_SUCCESS /] OK

12.1.25 drvReadl o)

Synopsis

Reads a byte (8 hits) from an I/O-port in an on-board device.

Definition
short drvReadl o
short boar dNo, /1 Board number
unt portld /1 Local 1/O bus port address to be read

Returns
The 8-bit (Byte) value of the 1/0O port.

See Also

drvWitelo()

12.1.26 drvReadMem()

Synopsis

Reads a Word (16 bits) from an on-board memory (DRAM) location.

Definition
Word dr vReadMen(
short boar dNo, /1 Board nunber
U ong | nbAddr /] On-board Menory Address (flat nodel)
)
Returns

The 16-bit (Word) value of the memory location.

See Also

dr vReadMenB2()
drvwiteMen()
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12.1.27 drvReadMem32()

Synopsis
Reads a Double-Word (32 bits) from an on-board memory (DRAM) location.

Definition
U ong drvReadMenB2(
short boar dNo, /1 Board number
U ong | nbAddr /1 Local Menory Bus Address (flat npdel)
)
Returns

The 32-bit (Double-Word) value of the memory location.

See Also

dr vReadMen()
drvwWiteMen()
drvWiteMenB2()

12.1.28 drvReadM emBIlock()

Synopsis
Copies ablock of datafrom the on-board memory to a buffer in the host memory.

NOTE: Thisimplementation only allows the number of bytes copied (count) to be less
than the memory window size.

Definition
Thor Rc dr vReadMenBIl ock(
short boardNo, // Board nunber
U ong | mbAddr, // On-board Menory Starting Address (flat nodel)

Byt e *dest, /1 Buffer in the host where the block is going to be copied to
/1 NOTE: This buffer nust be allocated by the calling
/1 application.
Word count /1 Number of bytes to be copied
)
Returns
THOR_SUCCESS Il K

THOR_DATA TOO LARGE // The buffer is larger than the nenory w ndow
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Il size

See Also

drvWit eMenBl ock()

12.1.29 drvRegister Callback()

Synopsis

Register a callback function (implemented by the application) which will be called by
the driver upon reception of a message or a hardware/line status change. The use of a
callback function alows implementation of event driven applications.

NOTE: Only available with Windows 95 and Windows NT drivers. DOS applications
must poll the driver.

Definition
Thor Rc drvRegi st er Cal | back(
voi d (*Ilapi Cal | Back) (voi d) /1 function pointer to the callback function in

/1 the application to be called fromthe driver

Returns

THOR_SUCCESS Il K

THOR _| NVALI D_CALLBACK_FUNCTI ON /1 lInvalid function pointer
THOR_CALLBACK_ALREADY_SET /1 Call back function can be set only once

THOR_UNABLE_TO CREATE_CALLBACK THREAD // Creation of a new thread failed

See Also

| OCTL_START_EVENT_NOTI FI CATI ONS
t hor Regi st er Cal | back()

12.1.30 drvResetDevices()

Synopsis

Resets (provides a pulse on the reset pins) the following Thor-2 devices:
- LineInterfaces (L1I0 and L11)

- Time-Space Switch (TSS)

- HDLC Controller (HDLC)

- Codecs (CDO and CD1)
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Definition
Thor Rc dr vReset Devi ces(

short boar dNo /1 Nunmber of the board whose devices to reset

Returns
THOR_SUCCESS Il K
THOR _| NVALI D_BQOARD_NO /'l Supplied board nunber is not valid

See Also

drvReset Dri ver ()
t hor Reset Dri ver ()

12.1.31 drvResetDriver()

Synopsis
Resets the Driver software. Clears and re-initializes the internal data structures.
Definition

Thor Rc drvResetDri ver (

voi d

Returns
THOR_SUCCESS Il K

See Also

t hor Reset Dri ver ()

dr vReset Devi ces()

12.1.32 drvSetCIkSrc()

Synopsis

Sets the clock source for the Thor-2 board. All the internal data highways are
synchronized and run from the same master clock. The possible clock sources are
defined by Thor CIkSrcType.

Definition
Thor Rc drvSet C kSrc(
short boar dNo, /] Board nunber.
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short clkSrc

Returns
THOR_SUCCESS

THOR_TSS_I NVALI D_TI M NG_MODE

THOR | NVALI D_BQARD_NO

12.1.33 drvSetup()

Synopsis

/1 Cock source to be used (Thord kSrcT)

/11 K

/'l The provided C ock Source is not valid
/1 See ThorC kSrcType for valid val ues

/'l Supplied board nunber is not valid

Provides the driver the communications parameters to be used with the Thor-2
board(s). This function only needs to be called in DOS. In Windows 95 and Windows
NT the information is available to the driver from the Windows Registry.

Note: The DOS driver can work in polling mode, i.e. without an IRQ. In polling mode
the maximum number of pipes that can be configured is 6. To runin polling mode pass

alrg=-1 to this function.

Definition

Thor Rc drvSet up(
short al oBaseAddr,
short aNoCf Boar ds,

short alrgq,

Word i nfoBufferSize

Returns

THOR_SUCCESS

THOR_| NVALI D_BOARD_NO
THOR | NVALI D_| RQ NO
THOR_| NVALI D_ADDR

Platforms
DOS

See Also

t hor Construct Dri ver ()
drvinit()

/1 110-base address

/1 Number of Boards installed (up to 4).

/1 1RQ for all the installed THOR boards (-1 for
/1 polling node)

/1l Size of driver fifo

IV ¢

/1 The supplied board nunmber is not valid

/1 The supplied | RQ nunber is not valid

/1 The supplied |/ O Base address is not valid
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12.1.34 drvSetuploWin()

Synopsis

Initializes the sliding 1/0 window by setting the Host 1/0 Offset (HIO register) and the
host 1/0 Window Size (IWS register).

With DOS driver this function must be called before any other I/O window functions
are called. With Windows 95 and Windows NT drivers, the use of this function is not
necessary as the information is available to the driver from the Windows Registry.
However, with Windows drivers this function can be used to overwrite the
information stored in the registry.

Definition
Thor Rc drvSet upl oW n(
short boar dNo, /1 Board nunber.
short aHostloOf f set, /] Absolute starting address for the 1/0O w ndow
/1 in the host |I/O address space (e.g. 0x290).
short aHost| oW ndowsSi ze /1 Size (no of bytes) of the I/Ow ndowin the
/1 host I/0O address space (4 <= size <= 1kByte).
/'l Typical value 16
)
Returns
THOR_SUCCESS Il K

THOR | NVALI D_HOST_| O OFFSET  // The provided host 1/O offset value is invalid
THOR I NVALID | O WNDOW SIZE // The provided I/O wi ndow size is invalid
THOR _| NVALI D_BQOARD_NO /'l Supplied board nunber is not valid

Platforms

DOS

See Also

drvSet upMem n()
t hor Construct Dri ver ()

12.1.35 drvSetupMemWin()

Synopsis

Initializes the memory window by setting the host memory offset (HMO register) and
the host memory window size (MWS register).
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With DOS driver this function must be caled before any memory window functions
are caled. In Windows 95 and Windows NT use of this function is not necessary as
the information is available to the driver from the Windows Registry. However, with
Windows drivers this function can be used to overwrite the information stored in the

registry.
Definition
Thor Rc dr vSet upMemA n(
short boar dNo, /1 Board nunber.
U ong aHost MenoryOf f set, /] Absolute starting addresses of the nenory

/1 in the host menory address space
/'l (e.g. 0x0D0O000).

U ong aHost Menor yW ndowSi ze /1 Size (no of bytes) of the nmemory w ndow
/1 in the host menory address space
/1l (256 <= size <= 16MByte). Typical val ues:
/1l 16kBytes, 32kBytes, or 64kBytes.

Returns
THOR_SUCCESS TG ¢
THOR | NVALI D_HOST_MEM OFFSET  // The provided host nenory offset
/1 value is invalid
THOR | NVALI D_MEM W NDOW SI ZE  // The provi ded nmenory wi ndow size is invalid
THOR _| NVALI D_BQARD_NO /'l Supplied board nunber is not valid

Platforms

DOS

See Also

drvSet upl oW n()
t hor Construct Dri ver ()

12.1.36 drvSatus2str()

Synopsis

Converts a status code to a string. Returns a pointer to a string describing the status

code in a general fashion. Can be used for “quick and dirty” solutions when the status
code is not analyzed properly by the application, but at least something needs to
displayed to the user.
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Definition

char *drvStatus2Str(
short boar dNo, /1 Number of the Thor-2 Board
short 1i No, /1 Number of the LI reporting the status
Thor St at usType st at usCode /] The status code

)

Returns

Pointer to a static string owned by the function.

See Also

drvThor Rc2Str ()
t hor Get Err Msg()

12.1.37 drvThorRc2Sr()

Synopsis

Converts a ThorRc return code to a string. Returns a pointer to a string describing the

error code in a general fashion. Can be used for “quick and dirty” solutions when the
return code is not analyzed properly by the application, but at least something needs to
be displayed to the user.

Definition
char *drvThor Rc2Str (

Thor Rc err Code /1l ThorRc return code to be converted.

Returns

Pointer to a static string owned by the function.

See Also

t hor Get Err Msg()
drvStatus2Str ()

12.1.38 drvUninstalllsr()

Synopsis

Uninstalls the Thor-2 interrupt service routine.
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Definition
Thor Rc drvUnlnstalllsr(

voi d

Returns
THOR_SUCCESS

Platforms
DOS

See Also

drvinstallIsr()
t hor Destruct Dri ver ()

12.1.39 drvWriteConfigData()

Synopsis

99

Stores the Thor-2 T1/E1 configuration data persistently into the on-board flash

memory.

Definition

Thor Rc drvW it eConfi gDat a(

short boar dNo,
Thor Confi gT *cfgData

Returns

THOR_SUCCESS
THOR_FLASH_ERASE_ERR
THOR_FLASH_VRI TE_ERR
THOR_FLASH_CONFI G_ERR
THOR | NVALI D_BQOARD_NO

See Also
dr vReadConf i gDat a()

/'l Board nunber

/1 Configuration data to be witten

Il K
/! Failed to erase the Flash Sector
/! Wite to the flash failed

/1 Configuration did not conplete successfully

/1 Supplied board nunber is not valid
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12.1.40 drvWritelo()

Synopsis

Writes a byte (8 bits) to an I/O-port in an on-board device.

Definition
Thor Rc drvWi tel o(
short boar dNo, /1 Board number
U nt portld, /! On-board I/ O port address
Ui nt val ue /1 Byte (8 bit) value to be witten
)
Returns

THOR_SUCCESS

See Also
dr vReadl o()

12.1.41 drvWriteMem()

Synopsis

Writes a Word (16 bits) to the on-board memory (DRAM) location.

Definition
Thor Rc drvW i t eMent(
short boar dNo, /1 Board number
U ong | nbAddr, /1 On-board Menory Address (flat nodel)
Word val ue /1 Word (2 bytes) value to be witten
)
Returns

THOR_SUCCESS

See Also
drvWiteMenB()
drvwWiteMenB2()
dr vReadMen()
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12.1.42 drvWriteMem8()

Synopsis

Writes a Byte (8 hits) to the on-board memory (DRAM) location.

Definition

Thor Rc drvW it eMenB(
short boar dNo, /1 Board number
U ong | nbAddr, /1 On-board Menory Address (flat nodel)
Word val ue /1 Byte (8-bit) value to be witten

)

Returns

THOR_SUCCESS

See Also

drvwiteMen()
drvWiteMenB2()

12.1.43 drvWriteM em32()

Synopsis

Writes a Double-Word (32 bits) to the on-board memory (DRAM) location.

Definition
Thor Rc drvW it eMenB2(
short boar dNo, /1 Board nunber
U ong | nbAddr, /1 Local Menory Bus Address (flat npdel)
U ong val ue /! Dword (4 bytes) of value will be witten
)
Returns

THOR_SUCCESS

See Also
drvwWiteMen()
dr vReadMenB2()
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12.1.44 drvWriteM emBlock()

Synopsis

Copies ablock of datafrom abuffer in the host memory to the on-board memory.

Definition
Thor Rc drvW it eMenBl ock(
short boar dNo, /1 Board number
U ong | nbAddr, /1 On-Board Menory Starting Address (flat nodel)
Byte *src, /1 Buffer in the host fromwhere the bl ock
/1 is going to be copied from
Ui nt count /1 Number of bytes to be copied
)
Returns

THOR_SUCCESS

See Also
dr vReadMenBI ock()
dr vCnpMenBI ock()
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12.2 Linelnterface Functions- li.h

12.2.1 liAlarmOff()

Synopsis

Stops sending a previoudly initiated alarm towards the remote end.

Definition

ThorRc |i Al arnOf f (
short boar dNo, /1 Nurmber of the Thor-2 board hosting the LI
short i No, /1 Nurmber of the Line Interface to clear the

/1 alarmfrom

Li Al ar nType al ar niType /1l Alarmtype to clear

Returns

THOR_SUCCESS Il K

THOR | NVALI D_ALARM TYPE // The provided alarmtype is not a valid type
THOR_WRONG_CONTEXT /1l The provided alarmtype is not available in the

[l current Li node
THOR | NVALI D BOARD NO // Function was supplied an invalid board nunmber
THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

See Also

i Al'ar nOm()
t hor Al ar nOX f ()

12.2.2 liAlarmOn()

Synopsis

Initiates the sending of an alarm towards the remote end. The sending of an alarm will
continue until turned off with li Alar mOff().

Definition
ThorRc i Al ar mOn(
short boar dNo, /1 Number of the Thor-2 board hosting the LI
short 1i No, /1 Nunber of the Line Interface to send the alarmfrom

Li Al ar nType al arnifype // Alarmtype to send
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Returns
THOR_SUCCESS Il K
THOR | NVALI D_ALARM TYPE // The provided alarmtype is not a valid type
THOR_WRONG_CONTEXT /1 The provided alarmtype is not available in the

/1 current Li npde
THOR | NVALI D BOARD NO // Function was supplied an invalid board nunmber
THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

See Also

i AlarmOff ()
t hor Al ar mOn()

12.2.3 liBitRobAccessDisable()

Synopsis
Disables the sending and receiving of bit-robbed signalling data.

NOTE: Only meaningful in T1 mode.

Definition
Thor Rc | i Bi t RobAccessDi sabl e(
short boar dNo, /1 Number of the Thor-2 board hosting the LI
short |'i No /1 Nunber of the Line Interface
)
Returns
THOR_SUCCESS TG ¢
THOR_WRONG_CONTEXT /1 Bit Rob Data is not available in E1 Mde
THOR | NVALI D BOARD NO // Function was supplied an invalid board nunber
THOR_| NVALI D_LI _NO /'l Function was supplied an invalid LI nunber
See Also

|'i Bi t RobAccessEnabl e()
| i Set Bi t RobDat a()

12.2.4 liBitRobAccessEnable()

Synopsis

Enables the user to send and receive bit-robbed signalling data. Bit Robbing can be
used in F12, ESF, and F72 frame formats (T1 only). In F12 and F72 there are two
signaling channels called A and B. In ESF format there are four signaling channels: A,
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B, C, and D. The received signaling data is passed to the user via the drvRead()
function. See the ThorFrameType THOR FM_BRS. To transmit bit-robbed signaling
data, use the function li SetBitRobData().

If acertain time-slot is used for data traffic, it cannot be overwritten with bit-robbing

data, and those time slots should be defined as “Clear Channels” (see the Clear-
Channel parameter in the T2config configuration file). If a time-slot (channel) is
defined as a Clear Channel it will nbe overwritten by bit robbing or Zero Code
Suppression (ZCS, B7 stuffing).

NOTE: Only meaningful in T1 mode, and in F12, ESF, and F72 frame formats.

Definition

Thor Rc | i Bi t RobAccessEnabl e(
short boar dNo, /1 Number of the Thor-2 board hosting the LI
short I'i No /1 Number of the Line Interface

)

Returns

THOR_SUCCESS Il K

THOR_WRONG_CONTEXT // Bit Rob Data is not available in E1 Mde

THOR_NOT_SETUP /1 The LI has not been configured with for a frane

/1 format that supports Bit Robbing
THOR | NVALI D_ BOARD NO // Function was supplied an invalid board nunber
THOR_| NVALI D_LI _NO /'l Function was supplied an invalid LI nunber

See Also

|'i Bi t RobAccessDi sabl e()
| i Set Bi t RobDat a()

12.2.5 liConfigure()

Synopsis

Initializes one Line Interface Transceiver for E1 or T1 mode. The configuration
parameters to be used are passed to the function withChrdigOptions argument.

The configuration options to be used can first be read from the flash with the
drvReadConfigData() function, or can later be stored to the flash memory with the

drvriteConfigData() function.

Definition
Thor Rc |i Confi gure(
short boar dNo, /1 Number of the Thor-2 board hosting the LI
short 1i No, /'l Nurmber of the Li chip to be configured.
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Li Mode |i Mode, /1 Mode to be configured to: THOR T1 or THOR_EL1.
Li Confi gOptionsT *1i ConfigOptions /1 Configuration paraneters to be used

)

Returns
THOR_SUCCESS // K
THOR_LI _I NVALI D_MODE /1 The Provide Li node is not Tl or E1
THOR_LI _I NVALI D_CLOCK_MODE /1 The provided LI clock nbde is not a valid node
THOR LI _I NVALI D_RESYNC _OPTION // The provided LI Auto Resynchronization
/1 configuration option is not a valid option
THOR LI _I NVALI D_ TRANSM T_LINE_CODE // The provided LI Transmit line code is
/1 not a valid code
THOR_LI _I NVALI D RECEI VE_LINE_CODE // The provided LI Receive line code is not
/1 a valid code
THOR_LI _I NVALI D _Al'S DETECTI ON_OPTION // The provided LI Al'S detection option
/1 is not a valid option
THOR LI _I NVALI D_TRANSM T_FRAME_FORMAT // The provided LI Transmit Frane Fornat
/1 is not a valid format
THOR_LI _I NVALI D_RECEI VE_FRAVME_FORMAT // The provided LI Receive Frane Format
/1 is not a valid format
THOR_LI _I NVALI D HDB3_ERROR _OPTION // The provided LI HDB3 Error Detection
/1 option is not a valid option
THOR LI _I NVALI D_REGAI N_MULTI _FRAME _OPTION // The provided LI Regain Milti
/1 Franme option is not a valid option
THOR_LI _I NVALI D REMOTE_ALARM OPTION // The provided LI Renpte Alarmoption is
/1 not a valid option
THOR_LI _I NVALI D TRANSM T_PONER _OPTION // The provided LI Transmit Power option
/1l is not a valid option
THOR LI _I NVALI D_RECEI VE_EQUALI ZER_OPTION // The provided LI Receive Equalizer
/1 option is not a valid option
THOR_LI _I NVALI D_SI GNALI NG MODE // The provided LI Signaling node is not a
/1 valid node
THOR_LI _I NVALI D FRAME_FORVAT // The provided LI Frane Format is not a valid
/1 format
THOR LI _I NVALI D_TRANSM T_REMOTE_ALARM FORMAT // The provided LI Transnmit
/1 Rermote Alarm Format is not a valid format
THOR_LI _I NVALI D_RECEI VE_REMOTE_ALARM FORMAT // The provided LI Receive Renote
/1 AlarmFornmat is not a valid fornat
THOR_| NVALI D BOARD NO // Function was supplied an invalid board nunber
THOR_I NVALI D_LI _NO /'l Function was supplied an invalid LI nunber

See Also

dr vReadConf i gDat a()
drvWit eConfi gDat a()
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t hor Conf i gureLi ()

12.2.6 liExistenceChk()

Synopsis

Attempts to reads certain registers in the line interfaces and verifies that they contain
the default values. The registers should contain the default values after reset. This
function can be used to test is a board is present of to test that the Line Interface
transceiver circuits are functional.

Definition
Thor Rc | i Exi stenceChk (
short boar dNo, /1 Board nunber
short i No /1 LI number
)
Returns
THOR_SUCCESS /'l The registers contain the default val ues
THOR_NON_DEFAULT_LI /1 Non default values read. Either there is

/1 no Thor-2 board present or the Lls are

/1 not functioning properly.
THOR _| NVALI D_BQARD_NO /1 Function was supplied an invalid board nunber
THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

See Also

t hor Boar dExi st ence()
dr vBoar dExi st ence()

12.2.7 liForceResynch()

Synopsis

Initiates the resynchronization procedure of the pulse frame and the CRC-multiframe
starting directly after the old framing candidate.

Definition
Thor Rc | i For ceResynch(
short boar dNo, /1 Nurmber of the Thor-2 board hosting the LI
short |iNo /1 Nunber of the Line Interface
)
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Returns
THOR_SUCCESS

12.2.8 liGetBitRobData()

Synopsis
Get the current received bit rob signalling information.

NOTE: Only meaningful in T1 mode

Definition
Thor Rc | i Get Bi t RobDat a(
short boar dNo, /1 Nunber of the Thor-2 board
/1 hosting the LI
short 1iNo, /1 Nunber of the Line Interface
Li BrDat a *brData // Received Bit-robbed signalling data

Returns
THOR_SUCCESS TG ¢
THOR_WRONG_CONTEXT /1 Bit Rob Signalling is only
/1 available in Tl node and in ESF,
/1 F12 (D3/4), and F72 frame formats
THOR_NOT_SETUP /1 The LI has not been configured with

/1 for a frame format that supports
/'l Bit Robbing
THOR_| NVALI D_BOARD NO // Function was supplied an
/1 invalid board number
THOR_I NVALI D_LI _NO /'l Function was supplied an
/1 invalid LI number

See Also

| i Set Bi t RobDat a()

12.2.9 liGetSaBitValue()

Synopsis

Retrieves the value to of the received SaX bits. Returns a byte (8-hits) received during
the last CRC-Multiframe in parameter *saval.

NOTE: Only meaningful in E1 mode
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Definition
Thor Rc | i Get SaBi t Val ue(
short boar dNo, /1 Board nunber.
short I'i No, /1 Number of the Line Interface
Li SaBi t saBit, /l Sa bit to use
Byte *saVal /! Returns last received 8-bits (output fromthis

/1 function)

Returns

THOR_SUCCESS Il K

THOR_WRONG_CONTEXT /1 The operation is not available in Tl node
THOR _| NVALI D_BQOARD_NO /1 Function was supplied an invalid board nunber
THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber
See Also

| i Set SaBi t Val ue()
| i SaBit AccessEnabl e()
|i SaBit AccessDi sabl e()

12.2.10 liGetSiBitValue()

Synopsis

Retrieves the value of the Si bits received during the last frame. In Doubleframe
format, these are the first bits of each frame. In CRC-Multiframe format, the S bit are
the first bits of frames 13 and15. In CRC-Multiframe format these bits are also known
as the E-bits of spare hits for international use.

NOTE: Only meaningful in E1 mode

Definition
ThorRc |i Get Si Bit Val ue(
short boardNo, /1 Nurmber of the Thor-2 board hosting the LI
short 1i No, /1 Nunber of the Line Interface
Byte *si1Vval, /1 Value of the FAS Si-bit in doubleframe formt
/1 or Si (E) bit in frame 13 in CRC-multifranme format
Byt e *si 2Val /1 Value of the service word Si bit in Doubl eFrane
/1 format or Si (E) bit in frame 15 in
/1 CRCG-multiframe format
)
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Returns
THOR_SUCCESS 11 K
THOR_WRONG_CONTEXT /1 The operation is not available in Tl node
THOR _| NVALI D_BQOARD_NO /1 Function was supplied an invalid board nunber
THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber
See Also

|'i Set Si Bi tVal ue()

12.2.11 liGetSatus()

Synopsis

Checks and returns the physical line status of the TI/EL line interface.

Definition
Thor Rc | i Get St at us(
short boar dNo, /1 Board nunber.
short 1iNo /1 Nurmber of the Line Interface to be read.
)
Returns
THOR L1_OK /'l Physical Layer is up
THOR_L1_DOWN /'l Physical Layer is down
See Also

t hor Get St at usLi ()

12.2.12 liLoop()

Synopsis

Loops the Line Interface receive and transmit lines; |.e. received EL/T1 data will be
transmitted back on the transmit pairs.

Definition
Thor Rc |i Loop(
short boardNo, /1 Nurmber of the Thor-2 board hosting the LI
short |iNo, /1 Number of the Line Interface
Li LoopT | oopType /1 Loop type: Line loop or Renote | oop
)
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Returns
THOR_SUCCESS 11 K
THOR LI _I NVALI D LOOP_TYPE // The provided |loop type is not valid
THOR _| NVALI D_BQARD_NO /1 Function was supplied an invalid board nunber
THOR_| NVALI D_LI _NO /'l Function was supplied an invalid LI nunber
See Also

t hor LoopLi ()

12.2.13 liSaBitAccessDisable()
Synopsis

Disables the sending of the Sa-bit values specified with the li SetSaBitVal ug() function.

NOTE: Only meaningful in E1 mode

Definition

Thor Rc | i SaBi t AccessDi sabl e(
short boar dNo, /1 Number of the Thor-2 board hosting the LI
short i No /1 Number of the Line Interface

)

Returns

THOR_SUCCESS Il K

THOR_WRONG_CONTEXT /1 The operation is not available in Tl node

See Also

| i SaBit AccessEnabl e()
| i Set SaBi t Val ue()
| i Get SaBi t Val ue()

12.2.14 liSaBitAccessEnable()

Synopsis
Enables the sending the Sa-hit values specified with the liSetSaBitValue() function.

NOTE: Only meaningful in E1 mode

Definition
Thor Rc |i SaBi t AccessEnabl e(
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short boar dNo,
short I'i No

)

Returns

THOR_SUCCESS
THOR_WRONG_CONTEXT
THOR | NVALI D_BQARD_NO
THOR | NVALI D_LI _NO

See Also

| i Set SaBi t Val ue()
| i Get SaBi t Val ue()
|'i SaBi t AccessDi sabl e()

12.2.15 liSetBitRobData()

Synopsis
If Bit robbing has been enabled

/1 Number of the Thor-2 board hosting the LI

/'l Nunber of the Line Interface

11 K
/1 The operation is not available in Tl node
/1 Function was supplied an invalid board nunber

/1 Function was supplied an invalid LI nunber

with a successful call to liBitRobAccessEnable(), then

this function will transmit the bit robbed signaling data passed to this function. The
same data will be sent continuously until this function has been called again to change
the data. However, when called repeatedly, every data will be sent in at least one

frame. If the function is called

before the transmitting of the previous data has been

transmitted at least once, the function will return THOR_TX_BUSY.

NOTE: Only meaningful in T1

Definition

Thor Rc | i Set Bi t RobDat a(
short boar dNo,
short |'i No
Li Br Dat a *br Dat a

mode.

/1 Number of the Thor-2 board hosting the LI
/1 Nurmber of the Line Interface

/1 Bit-robbed signalling data to be transmtted

Returns
THOR_SUCCESS Il K
THOR_WRONG_CONTEXT /1 Bit Rob Signalling is only available in T1 node
THOR_NOT_SETUP /1 The LI has not been configured for a frane
/1 format that supports Bit Robbing
THOR_TX_BUSY /1 The previously specified data has not yet been

/1 transmitted. Try again |ater
THOR | NVALI D BOARD NO // Function was supplied an invalid board nunmber
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THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

See Also

| i Bi t RobAccessEnabl e()
I'i Bi t RobAccessDi sabl e()

12.2.16 1iSetCIkM ode)

Synopsis

Setsa Line Interface Transceiver as a Clock Master or a Clock Slave.

Definition

ThorRc | i Set O kivbde (
short boar dNo, /1 Number of the Thor-2 board hosting the LI
short i No, /1 Number of the Line Interface
Li G kMbde cl kMode /1 C ock Mde

)

Returns

THOR_SUCCESS /1 K

THOR LI _I NVALI D_CLOCK_MODE  // The provided clock nmbde is not a valid node

12.2.17 liSetSaBitValue()

Synopsis

Sets the value to be sent at the SaX hits. Eight bits to be sent can be specified per Sa-
bit. In CRC-Multiframe format, one bit is sent in the corresponding Sa-bit location of
time-slot 0 in every other frame (in frames that do not contain frame alignment
information). The least significant bit of the saval byte is sent first in the frame
number 1 of the multiframe and the most significant bit of the Byte is sent last in the
frame number 15 of the multiframe.

In Doubleframe format one bit of the saval word is sent in the every other frame
starting from the least significant bit.

NOTE: Only meaningful in E1 mode

Definition
Thor Rc | i Set SaBi t Val ue(
short boar dNo, /1 Nurmber of the Thor-2 board hosting the LI
short I'i No, /1 Number of the Line Interface
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Li SaBi t saBit, /] Sa bit to use
Byt e saVval /!l word to be sent. LSB will be sent first.

)

Returns

THOR_SUCCESS 11 K

THOR_WRONG_CONTEXT /1 The operation is not available in Tl node

THOR | NVALI D BOARD NO // Function was supplied an invalid board nunmber

THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

See Also

| i Get SaBi t Val ue()
| i SaBi t AccessEnabl e()
|'i SaBi t AccessDi sabl e()

12.2.18 1iSetSiBitValue()

Synopsis

Sets the value to be sent at the Si bit positions. In Doubleframe format, these are the
first bits of each frame. In CRC-Multiframe format, the Si bits are the first bits of
frames 13 and 15. In CRC-Multiframe format these bits are also known as the E-bits
or Spare bits for International use.

NOTE: Only meaningful in E1 mode

Definition
Thor Rc | i Set Si Bi t Val ue(
short boar dNo, /1 Number of the Thor-2 board hosting the LI
short |iNo, /1 Number of the Line Interface
Byte si 1lval, /1 Value of the FAS Si-bit in doublefranme fornmat
/1 or Si (E) bit in frame 13 in CRC-nultiframe fornmat
Byt e si 2Val /1 Value of the service word Si bit in Doubl eFrane
/1 format
/1 or Si (E) bit in frame 15 in CRC-nultiframe fornmat
)
Returns
THOR_SUCCESS Il K
THOR_WRONG_CONTEXT /1 The operation is not available in T1 node
THOR | NVALI D BOARD NO // Function was supplied an invalid board nunber
THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber
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See Also

I'i Get Si BitVal ue()

12.2.19 liTransmitPinControl()

Synopsis

Enable or Disable (tri-state) the Transmit pair of the Line Interface.

Definition
ThorRc |i Transmi t Pi nControl (
short boar dNo, /1 Number of the Thor-2 board
/1 hosting the LI
short I'i No, /1 Nunber of the Line Interface
short enabl e /1 =1 to enable,
/1 =0 to disable (tri-state)
)i
Returns
THOR_SUCCESS Il K

THOR | NVALI D_ BOARD NO // Function was supplied an invalid
/1 board number

THOR_| NVALI D_LI _NO /1 Function was supplied an
/1 invalid LI nunber

See Also
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12.3 High-Level Data Control Functions - hdlc.h

12.3.1 hdlclnitPipg()

Synopsis

Initializes the HDLC Controller. A pipe can contain one time-slot, only certain bits of
atime-slot (sub-channel), or several time-slots (super-channel). Each bit that is to be
included inthe pipeis passed as abit rate mask (see HdlcPipeOpts). The bit rate mask

is an array of 32 bytes, where index 0 is time-slot 0, etc. A ‘1’ in a bit position
indicates that the corresponding bit in the time-slot if included in the pipe. A pipe
needs to be configured before data or HDLC frames can be received or sent. The
initialization of the time-slot assignment and the selected channel is performed in both
TX and RX directions.

Definition

Thor Rc hdl cl ni t Pi pe(
short boar dNo, /1 Nurber of the Thor-2 board hosting the HDLC Controller
short pi peNo, /1 Number of the Pipe (channel)

Hdl cPi peOpts *pi peOpts // Configuration options for the pipe

Returns

THOR_SUCCESS Il K

THOR_TOO_MANY_PI PES /1l The user has attenpted to initialize nore pipes
/1 than supported in this version

THOR_HDLC AR _BUSY /1 HDLC Controller is BUSY

THOR _| NVALI D_BQOARD_NO /'l Function was supplied an invalid Board nunber

THOR _HDLC | NVALID_PI PE_NO // Function was supplied an invalid Pipe nunber

See Also
t hor Conf i gur ePi pe()

12.3.2 hdlcSendAbort()

Synopsis

Aborts the currently transmitted frame (if there is one being transmitted). The frame is
aborted by:

0x7F for HDLC node

0x00 for TMB npde

0x0000 for TMR npde

pi peOpts.tflag for TMA (pi peOpts. fl agAdj ust ment ==TRUE)
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OxFF for TMA (pi peOpts. flagAdj ust ment ==FALSE)

To resume sending of frames, use the hdlcSendData() or hdlcSendPattern() functions.

Definition

Thor Rc hdl cSendAbort (
short boar dNo, /1 Number of the Thor-2 board hosting the HDLC Controll er
short pipeNo /1 Nurmber of the Pipe (channel)

)

Returns

THOR_SUCCESS Il K

THOR_HDLC_AR BUSY /1 HDLC Controller is BUSY

THOR_HDLC | NVALI D_STATE_TRANS // The pipe is not in a valid state

/1 to performthis action

THOR _| NVALI D_BQARD_NO /1 Function was supplied an invalid Board nunber
THOR_HDLC_| NVALI D_PI PE_NO /1 Function was supplied an invalid Pipe nunber
See Also

thorWitePi pe()
hdl cSendDat a()
hdl cSendPat t er n()

12.3.3 hdlcSendData()

Synopsis

Transmits transparent data or HDL C frames over the specified pipe.

Definition
Thor Rc hdl cSendDat a(
short boar dNo, /1 Number of the Thor-2 board hosting the HDLC Controll er
short pi peNo, /1 Nurmber of the Pipe (channel)
Byt e *dat a, /] Data to be sent
Word dat alLen, /1 Length of the data

Bool endOf Data /!l TRUE if a Frame End should be sent after the data

Returns
THOR_SUCCESS /1l OK, nessage has been successfully sent
THOR_TX_BUSY /1 Transmitter not ready. Transmi ssion of the
/'l previous frane has not been conpl et ed.
/1 Try again |ater.
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THOR_HDLC_MsSG_TOO_LONG /1 The nessage (frane) is too long for the
/1 current driver configuration.

THOR_HDLC | NVALI D_TX_STATE /1 The pipe is not in a valid transmt state

THOR_HDLC | NVALI D_STATE_TRANS // Function Internal error

THOR _| NVALI D_BQARD_NO /1 Function was supplied an invalid Board nunber
THOR_HDLC | NVALI D_PI PE_NO /'l Function was supplied an invalid Pipe nunber
See Also

thorWitePi pe()
t hor Read()
dr vRead()

12.3.4 hdlcSendPattern()

Synopsis

Transmits data patterns (which can be HDLC frames or transparent data) continuously
over a number of pipes. An array of patternsis passed as a parameter. This function
will send each pattern in the array, starting with the first pattern in the array. When the
last pattern in the array is sent it will wrap and send the first pattern again. Between
each pattern a number of inter-frame time fill characters can be sent (as specified in
HdlcDataPatternT). To stop sending the pattern, call either the hdlcSendAbort() or the
hdlcSendData() functions.

Definition
Thor Rc hdl cSendPat t er n(
short boar dNo, /'l Nurmber of the Thor-2 board hosting the HDLC Control |l er
short pi peNo, /1 Nurmber of the Pipe (channel)
Hdl cDat aPatternT patterns[], // Patterns (franmes) to be sent
short noCf Patterns /1 Nunmber of elements in the patterns[] array
)
Returns
THOR_SUCCESS /1 Message accepted and is being sent
THOR_TX_BUSY /'l Previous nessage not yet sent conpletely

/1 Try again |ater
THOR_HDLC _MSG_TOO_LONG /'l Message is too long to be sent
THOR_HDLC | NVALI D_STATE_TRANS // HDLC Invalid State Transition,

/1 Driver Internal error

THOR_HDLC_AR_BUSY /1 HDLC Controller is BUSY,
/1 Driver internal error
THOR_| NVALI D_BOARD_NO /1 Function was supplied an invalid Board nunber
THOR_HDLC | NVALI D_PI PE_NO /1 Function was supplied an invalid Pipe nunber
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See Also
thorWitePi pe()
t hor Read()

dr vRead()

hdl cSendDat a()
hdl cSendAbor t ()

12.3.5 hdlcReceiveOff()

Synopsis

Setsthe receiver in the off condition for a configured pipe. When the receiver isturned
off the HDL C controller can still receive frames, but they are discarded and not stored
in the receive fifo.

Definition

Thor Rc hdl cRecei veOn(
short boar dNo, /'l Nurmber of the Thor-2 board hosting the HDLC Control |l er
short pi peNo, /1 Number of the Pipe (channel)

)

Returns

THOR_SUCCESS Il K

THOR_HDLC | NVALI D_RX_STATE /'l The Pipeisnot inavalidreceive state
THOR_HDLC | NVALI D_STATE_TRANS // HDLC Invalid State Trsnsition,

/1 Driver Internal error
THOR_HDLC_AR_BUSY /] HDLC Controller is BUSY, Driver internal error
THOR _| NVALI D_BQOARD_NO /1 Function was supplied aninvalid Board nunber
THOR_HDLC | NVALI D_PI PE_NO /1 Function was supplied aninvalid Pi pe nunber

See Also
hdl cRecei veOn()

12.3.6 hdlcReceiveOn()

Synopsis

Turns on the receiver for a configured pipe. The received frames will be stored in the
receive fifo.

Definition
Thor Rc hdl cRecei veOn(
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short boar dNo, /1 Number of the Thor-2 board hosting the HDLC Controll er
short pi peNo, /1 Number of the Pipe (channel)

)
Returns
THOR_SUCCESS /1 oK

THOR_HDLC | NVALI D_RX_STATE // The Pipeis nnot inavalidreceive state
THOR_HDLC | NVALI D_STATE_TRANS // HDLC Invalid State Trsnsition,

/1 Driver Internal error
THOR_HDLC AR _BUSY /1 HDLC Controller is BUSY, Driver internal error
THOR _| NVALI D_BQARD_NO /1 Function was supplied an invalid Board nunber
THOR_HDLC | NVALI D_PI PE_NO /1 Function was supplied aninvalid Pi pe nunber

See Also
hdl cRecei veOf f ()

12.3.7 hdlcMemoryAlloc()

Synopsis

Allocate a blob of on-board memory to be used for sending data. Returns a handle
(datald) to the memory area which can be used to access the memory with other
hdlcMemoryXXXX() functions. The function also returns the number of memory
units (nrBlobs) allocated for the data. The blob size is set with the maxFramelLen
parameter to the drvinitHdlc() function.

Definition

Thor Rc hdl cMenor yAl | oc(
short boar dNo, /'l Nurmber of the Thor-2 board hosting the HDLC Control |l er
U ong si ze, /1 Size of nenory requested
short *datald, /1 OUT PARAMETER: Data ldentifier for the allocated area
Word *nrBl obs /1 OUT PARAMETER: Nunber of data bl obs allocated

)

Returns
THOR_SUCCESS Il K
THOR_OQUT_OF _MEMORY /1 Not enough allocatable nmenory to conplete the
/1 request
See Also
hdl cMenor yFree()
hdl cMenoryWite()
hdl cMenor yRead()
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12.3.8 hdlcM emoryFreg()

Synopsis
Release on-board memory identified with the specified handle (datald)
Definition

Thor Rc hdl cMenor yFr ee(
short boar dNo, /1 Number of the Thor-2 board hosting the HDLC Controll er

short datald /1 Data ldentifier whose data bl obs are to be freed
)
Returns
THOR_SUCCES Il XK
THOR_NO_DATA /1 No allocated data found for the given Id
See Also

hdl cMenor yAl | oc()
hdl cMenoryWite()
hdl cMenor yRead()

12.3.9 hdlcMemoryWrite()

Synopsis

Writes data into the on-board HDLC memory. Use the datald and blobNo to identify
the memory area to be written. The datald ties memory blobs together and the HDLC
controller will treat data blobs with the same datald as continuous data. For example,
if 24K of raw datais to be sent, one must write the datain to the memory in 3 passes
with blob numbers 0, 1, and 2.

Definition
Thor Rc hdl cMenmor yW i t e(
short boardNo, /'l Nurmber of the Thor-2 board hosting the HDLC Control |l er

short datald, /] Data ldentifier, nust be kept track by the application
Wor d bl obNo, /1 Blob nunber to be overwitten (0, 1, 2, ...)
Byte data[], /1 One data blob (max size 8K)

Wor d dat aLen /1 Length of the data to be | oaded

Returns
THOR_SUCCESS 11 oK
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THOR | NVALI D_BQARD_NO
THOR S| ZE_TOO_LARGE
THOR_WRONG_CONTEXT

THOR_QUT_OF_MEMORY
See Also
hdl cMenor yAl | oc()

hdl cMenor yFree()
hdl cMenor yRead()

12.3.10 hdicMemoryRead()

Synopsis

/1
/1
/1
/1
/1
/1

Provi ded Board Nunmber is not valid

Data size must be <= 8192 Bytes

The HDLC controller nust be initialized before
this function can be called so that the HDLC
menory requirenments are known

No free nenmory to load the data to

Reads data from the on-board HDLC memory corresponding the datald and the
blobNo. Copies the data into user allocated buffer.

Definition
Thor Rc hdl cMenor yRead(
short boar dNo, I

short datald, /1
Word bl obNo, /1
Byt e data[], I
Word buf Len, /1

Wor d *dat aLen I

Nurmber of the Thor-2 board hosting the HDLC Controll er

Data ldentifier, nust be kept track by the application
Data Bl ob nunber to be read (0, 1, 2, ...)

User allocated buffer for one data blob (max size 8K)

Length of the user buffer (max size 8K)
OUT PARAMETER: Length of the data returned

Returns
THOR_SUCCESS Il K
THOR_| NVALI D_BOARD NO // Provided Board Nunber is not valid
THOR_SI ZE_TOO_LARGE /1 Provided user buffer is not |arge enough to
/1 hold all the data
THOR_HDLC_NO_DATA /1 No data found
See Also
hdl cMenoryWite()
hdl cMenor yAl | oc()
hdl cMenor uFr ee()
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12.3.11 hdlcM emoryCheckld()

Synopsis

Checks whether adata ID isfree or in use

Definition

Thor Rc  hdl cMenor yCheckl d(
short boardNo, // Nunber of the Thor-2 board hosting the HDLC Controller
short datald, // Data ID to be checked
Bool *inUse, /1 OUT PARAMETER OIS TRUE if in use, OIS _FALSE if free
Wor d *si ze, /1 OUT PARAMETER Data Size
Wrd  *nrBlobs // OUT PARAVETER: Nunber of data bl obs

Returns
THOR_SUCCESS 11 K
THOR_| NVALI D BOARD NO // Provided Board Nunber is not valid

See Also
hdl cMenor yCheckUsage()

12.3.12 hdlcMemoryCheckUsage()

Synopsis
Provides a status of how much allocatable HDLC memory is available and is currently
inuse.
Definition
Thor Rc hdl cMenor yCheckUsage(
short boar dNo, /1 Nunmber of the Thor-2 board hosting the HDLC Controller
U ong *total Mem /1 OUT PARAMETER Total allocatable HDLC nenory
U ong *nenl nUse, /1 OUT PARAMETER HDLC nenory currently in use

U ong *nmenAvail able // OUT PARAMETER. HDLC nenory avail abl e

Returns
THOR_SUCCESS 11 K
THOR_| NVALI D_BOARD NO // Provided Board Nunber is not valid
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See Also
hdl cMenor yCheckl d()

12.3.13 hdicMemorySartldlePattern()

Synopsis

Begin sending an idle pattern on the specified pipe. The user must first load two data
blobs into the memory using hdlcMemoryWrite. One of the data blobs are used for the
primary idle pattern and the second one for secondary idle pattern. Upon completion
of this function, the HDLC controller will constantly send the primary idle pattern.
The user can now send data between the idle patterns using the hdlcMemorySend()
function. After the data has been send, the HDLC controller will start sending the
secondary idle pattern.

Note: Idle pattern can contain only one descriptor and the max data size for the idle
pattern is 8K.

Note: The datasize is set with the maxFramelen parameter for drvinitHdlic()
function.

Definition
Thor Rc hdl cMenoryStart | dl ePattern(
short boardNo, // Nunber of the Thor-2 board hosting the HDLC Controller

short pi peNo, /1 Nurmber of the Pipe (channel)

short primaryldl eDat al dx, /1 Data index for the primary idle pattern
short secondaryl dl eDat al dx, /] Data index for the secondary idle pattern
Bool dat aEndFl ag, /1l Set to OIS TRUE if the pattern (franme) should

/1 end with a frame end (Ox7E for HDLC)
short nrinterFrameTinmeFills /1 No of interframe time-fill characters
/1l (Ox7E) after this 2 pattern (frane)
/'l (l=shared flags, 2=non-shared fl ags)
/1 Range: 1 <= x <= 4096

Returns
THOR_SUCCESS Il K
THOR_HDLC MSG_TOO_LONG /1l Message is too long to be sent

THOR _HDLC | NVALI D_STATE_TRANS // HDLC Invalid State Trsnsition, Driver

/'l Internal error

THOR_HDLC AR _BUSY /1 HDLC Controller is BUSY, Driver internal error
THOR _| NVALI D_BQOARD_NO /1 Function was supplied an invalid Board nunber
THOR _HDLC | NVALID PIPE_NO // Function was supplied an invalid Pipe nunber
THOR_HDLC_NO_DATA /1 No data found fromthe specified data index
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See Also

hdl cMenor ySendDat a()

12.3.14 hdIicMemorySendData()

Synopsis

Send the data identified with the 1d. When called, the HDLC controller will first
complete the sending of the current Idle pattern, it will then send the data identified
with the Id, after which it will immediately continue sending the idle patterns.

Definition
Thor Rc hdl cMenor ySendDat a(
short boar dNo, /1 Number of the Thor-2 board hosting the HDLC Controll er

short pi peNo, /1 Nurmber of the Pipe (channel)
short datald /Il Data ldentifier whose data blobs is to be sent
)
Returns
THOR_SUCCESS Il K
THOR_WRONG_CONTEXT /1 1dle sending nmust be started before this
/1 function can be called
THOR _| NVALI D_BQARD_NO /1 Provided Board Nunber is not valid
THOR _HDLC | NVALI D _PI PE_NO // Function was supplied an invalid Pipe nunber
THOR_TX_BUSY /1 The sending of the previous data has not been
/] conmpleted, try again later
THOR_OUT_OF_MEMORY /1 Not enough transmit descriptors to send the

/1l data. Allocate nore descriptor or increase

/1 the maxi rum data size.

See Also

hdl cMenor ySendDat aLi st ()

hdl cMenor yGet SendSt at us()

hdl cMenoryStart!dl ePattern()

12.3.15 hdicMemorySendDatal ist()

Synopsis

Sends a list of data identified with the data Ids. The data to be send must have been
loaded to memory earlier. When called, the HDLC controller will first complete the
sending of the current Idle pattern, it will then send the data identified with the list of
IDs, after which it will immediately continue sending the idle patterns.
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Definition

Thor Rc hdl cMenor ySendDat aLi st (
short boar dNo, /1 Number of the Thor-2 board hosting the HDLC Controll er
short pi peNo, /1 Nurber of the Pipe (channel)
short datald[], // Array of Data ldentifiers whose data bl obs are to be sent
short nrDatalds // Number of Data ldentifiers in the |ist

)

Returns

THOR_SUCCESS Il K

THOR_WRONG_CONTEXT /1 1dle sending nmust be started before this
/1 function can be called

THOR _| NVALI D_BQOARD_NO /'l Provided Board Number is not valid

THOR _HDLC | NVALI D PIPE_NO // Function was supplied an invalid Pipe nunber

THOR_TX_BUSY /1 The sending of the previous data has not been
/'l conpleted, try again |ater

THOR_DATA _TOO LARGE /1 Too many elenents in the datald array

See Also

hdl cMenor ySendDat a()
hdl cMenor yCGet SendSt at us()
hdl cMenoryStart!dl ePattern()

12.3.16 hdicMemoryGetSendStatus()

Synopsis

Send the data identified with the 1d. When called, the HDLC controller will first
complete the sending of the current Idle pattern, it will then send the data identified
with the Id, after which it will immediately continue sending the idle patterns.

Definition
Thor Rc hdl cMenor yGet SendSt at us(
short boar dNo, /1 Number of the Thor-2 board hosting the HDLC Controll er

short pipeNo /1 Nurmber of the Pipe (channel)

)
Returns
THOR_TX_I DLE /1 HDLC controller is sending |DLE pattern

/1 on this pipe. User Data can be sent
THOR_TX_BUSY /1 HDLC controller is currently busy sending

/1 user data on this pipe. Try again |later
THOR _| NVALI D_BQOARD_NO /1 Provided Board Nunmber is not valid
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THOR _HDLC | NVALID_PIPE_NO // Function was supplied an invalid Pipe nunber

See Also

hdl cMenor ySendDat a()
hdl cMenor ySendDat aLi st ()

12.3.17 hdlcSS7SetFisu()

Synopsis

Sets the Signalling System #7 (SS#7) Fill-In Signalling Unit (FISU) to be sent on the
specified pipe. When this function is caled for the first time after hdlclnitPipe(),
begins sending the specified FISU. If a FISU sending is aready on, switches into
sending the newly specified FISU.

Definition

Thor Rc hdl ¢SS7Set Fi su(
short boar dNo, /1 Nurber of the Thor-2 board hosting the HDLC Controller
short pi peNo, /1l Nurmber of Pipe used for SS#7

Hdl ¢SS7Fi suT *fisu // FISU to be sent on the pipe

Returns
THOR_SUCCESS Il K
THOR _| NVALI D_BQOARD_NO /'l Provided Board Nunmber is not valid
THOR _HDLC | NVALI D PIPE_NO // Function was supplied an invalid Pipe nunber
THOR_WRONG_CONTEXT /1 The HDLC controller nmust be initialized
/1 before this function can be called
See Also

hdl cSS7Get SendSt at us()
hdl cSS7Get Recei veSt at us()

12.3.18 hdIcSS7GetSendSatus()

Synopsis

Return the Signalling System #7 (SS#7) Fill-In Signalling Unit (FISU) being sent on
the specified pipe

Definition
Thor Rc hdl ¢SS7CGet SendSt at us(
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short boar dNo, /1 Number of the Thor-2 board hosting the HDLC Controller
short pi peNo, /1 Number of the Pipe used for SS#7
Hdl ¢cSS7Fi suT *fisu // OUT PARAMETER FISU currently being sent on the pipe

Returns

THOR_SUCCESS TG ¢

THOR _| NVALI D_BQARD_NO /1 Provided Board Nunber is not valid

THOR _HDLC | NVALI D _PI PE_NO // Function was supplied an invalid Pipe nunber

THOR_WRONG_CONTEXT /1 The HDLC controller nmust be initialized and
/1 a Fisu nmust have been set with hdl cSetFisu()
/1 before this function can be called

See Also

hdl cSS7Get Recei veSt at us()
hdl cSS7Set Fi su()

12.3.19 hdIcSS7GetReceiveSatus()

Synopsis

Retrieve status and statistics of the incoming SS7 link on the specified pipe.

Definition

Thor Rc hdl ¢SS7CGet Recei veSt at us(
short boar dNo, /1 Number of the Thor-2 board hosting the HDLC Controller
short pi peNo, /'l Nurmber of the Pipe used for SS#7

U ong *fisuCount, /1 OUT PARAMETER Nunber of FISUs received

U ong *I ssuCount, /1 OUT PARAMETER: Nunber of LSSUs received

U ong *nsuCount, /1 OUT PARAMETER Nunmber of MsSUs received

Hdl ¢SS7Fi suT *fisu // OUT PARAMETER The | ast received FISU on the pipe

Returns
THOR_SUCCESS Il K
THOR _| NVALI D_BQARD_NO /1 Provided Board Nunber is not valid
THOR _HDLC | NVALI D PIPE_NO // Function was supplied an invalid Pipe nunber
THOR_WRONG_CONTEXT /1 The HDLC controller nmust be initialized and
/1 a Fisu nmust have been set with hdl cSetFisu()
/1 before this function can be called
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See Also

hdl cSS7Get SendSt at us()
hdl cSS7Set Fi su()

12.3.20 hdIcSS7SetFilter ()

Synopsis
Set the filter mask for the filtering out SS#7 FISUs, LSSUs, and/or MSUs.

Definition

Thor Rc hdl ¢SS7Set Fi | ter(
short boar dNo, /1 Number of the Thor-2 board hosting the HDLC Controll er
short pi peNo, /'l Nurmber of the Pipe used for SS#7

unsigned long filterMsk Il Filter Mask (see HDLC_SS7_FI LTER XXXX Macr 0s)

Returns
THOR_SUCCESS 11 K
THOR _| NVALI D_BQARD_NO /1 Provided Board Nunber is not valid

THOR _HDLC | NVALI D PIPE_NO // Function was supplied an invalid Pipe nunber

See Also

hdl cSS7Get Filter()

12.3.21 hdlcSS7GetFilter ()

Synopsis
Retrieve the currently active filter mask for filtering out SS#7 FISUs, LSSUs, and/or
MSUs
Definition
Thor Rc hdl ¢SS7CGet Fi | ter(
short boar dNo, /1 Number of the Thor-2 board hosting the HDLC Controll er
short pi peNo, /'l Nurmber of the Pipe used for SS#7

unsigned long *filterMask // OUT PARAMETER: Currently active Filter Mask
/'l (see HDLC_SS7_FI LTER _XXXX Macr 0s)

Returns
THOR_SUCCESS 11 oK
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THOR _| NVALI D_BQARD_NO /1 Provided Board Nunber is not valid
THOR_HDLC | NVALID_PIPE_NO // Function was supplied an invalid Pipe nunber

See Also
hdl cSS7Set Filter()

12.3.22 hdIcSS7SendData()

Synopsis

Send a message (LSSU, MSU, or arbitrary data) on a SS#7 pipe. After the sending of
the message has been completed, continues sending the new FISU provided as a
parameter to the function.

Definition
Thor Rc hdl ¢SS7SendDat a(
short boar dNo, /1 Nurber of the Thor-2 board hosting the HDLC Controller
short pi peNo, /'l Nurmber of the Pipe used for SS#7
Byt e *dat a, /] Data to be sent
Word dat aLen, /1 Length of the data

Hdl ¢SS7Fi suT *next Fi su /'l Next FISU to be sent after the data

Returns
THOR_SUCCESS 11 K
THOR_TX_BUSY /1 Sending of the previous nessage has not been

/1 completed, try again |ater
THOR _| NVALI D_BQOARD_NO /'l Provided Board Nunmber is not valid
THOR_HDLC | NVALI D _PIPE_NO // Function was supplied an invalid Pipe nunber

See Also
hdl cSS7Set Fi su()

12.3.23 hdIcSS7SendDataEXx()

Synopsis

Send an SS7 FISU, LSU, or MSU. If LSSU then it repeats the LSSU. If FISU then it
repeats the FISU. If MSU then it send the MSU, then it repeats FISUs with the same
BSN and FSN as the MSU. The first cal to this function must be either a FISU or
LSSU.
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Note: The function can replace both hdlcSS7SetFisu() and hdlcSS7SendData().

Definition
Thor Rc hdl ¢SS7SendDat aEx(
short boar dNo, /1 Nurmber of the Thor-2 board hosting
/1 the HDLC Controller
short pi peNo, /'l Nurmber of the Pipe used for SS#7
Byt e *dat a, /! Data to be sent
Word datalen /1 Length of the data
)i
Returns
THOR_SUCCESS Il K
THOR_TX_BUSY /1 Sending of the previous nessage

/'l has not been conpleted, try again |ater
THOR | NVALI D_BQARD _NO // Provided Board Nunber is not valid
THOR_HDLC | NVALI D _PI PE_NO // Function was supplied an
/linvalid Pipe nunber
THOR_DATA TOO LARGE // Datalength too |arge
THOR_WRONG_CONTEXT /'l Pipe not configured or first data
/lis not FISU or LSSU

See Also

hdl cSS7Set Fi su()
hdl ¢cSS7SendDat a()
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12.4 Time-Space Switch Functions - tss.h

12.4.1 tssClear()

Synopsis

Clears all the Cross-connects from the time-space switch. 1.e., every sample of the
time-slot will contain the same constant value.

Definition
Thor Rc tssC ear (
short boar dNo

Returns

THOR_SUCCESS 11 K
THOR | NVALI D_BOARD NO // The function is supplied an invalid board nunber

See Also

t ssXConnect ()
t hor Connect Channel ()

12.4.2 tssConstByte()

Synopsis

Generates a constant byte value on an output time-slot. |.e., every time-slot sample
(8000 per second) will have the same value. To turn off the constant byte generation,
specify byte value 0, or use the tssClear () function.

Definition
Thor Rc t ssConst Byt e(
short boar dNo, /1 The nunber of the Thor-2 board hosting the TSS
short pcrmHwQut, /1 Highway to output the constant byte
short channel Qut, // Tinme-slot to output the constant byte
Byt e const Val /1 Constant val ue to output
)
Returns
THOR_SUCCESS Il K

THOR_TSS_ I NVALID PCM HW // The function is supplied an invalid PCH
/1 hi ghway nunber

Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000
Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide
Low-Level API 133

THOR_TSS_| NVALI D_ CHANNEL // The function is supplied an invalid channel nunber
THOR _| NVALI D_BQOARD_NO /1 The function is supplied an invalid board nunber

See Also

t hor Byt eOnCh()
t hor Byt eOf f Ch()

12.4.3 tssDisable()

Synopsis
Disablesthe FMIC after it has been initialized and enabled. The TSS must be disabled
when the HDLC controller is being initialized.

Definition
Thor Rc t ssDi sabl e(
short boar dNo

Returns

THOR_SUCCESS /Il oK
THOR | NVALI D BOARD NO // The function is supplied an invalid board nunber

See Also

tsslnit()
t ssEnabl e()

12.4.4 tssEnable()

Synopsis
Enables the Time-Space Switch after it has been initialized and configured.

Definition
Thor Rc t ssEnabl e(
short boar dNo /1 The nunber of the Thor-2 board hosting the TSS
)
Returns
THOR_SUCCESS Il K

THOR | NVALI D_BOARD NO // The function is supplied an invalid board nunber
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See Also

tsslnit()
tssDi sabl e()

12.45 tsslnit()

Synopsis

Initializes and configures the Time-Space Switch. When using the low-level libraries,
this function must be called before the time-space switch can be used.

Definition
ThorRc tsslnit(
short boar dNo /1 The nunber of the Thor-2 board hosting the TSS
)
Returns
THOR_SUCCESS Il K

THOR | NVALI D BOARD NO // The function is supplied an invalid board nunber

See Also

t ssEnabl e()

12.4.6 tssLiConstByte()

Synopsis
Same operation as the the tssConstByte() function with the following exception:

Increments the channel number on Li Highways (THOR_PHW LIO and
THOR_PHW_LI1 highways) by one if the Li isin T1 mode. This is done for the
following reason. In T1 mode the Li's map the T1 time-dots 0-23 to PCM highway
time-slots (1-24). This violates the zero-counting principle used in this driver. It also
complicates applications, when they need to keep track of the LI mode and highway,
and treat the time-slot numbers differently. Thus, this function performs the
adjustments so that the time-dlotsin al the highways are aways zero-counted. 1.e.:

External E1 time-dots 0-31 map to PCM highway time-dots 0-31
External T1 time-slots 0-23 map to PCM highway time-dots 0-23

Note: This function is a convenience function only for certain applications, and need
not be used used by standard applications.
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Definition
Thor Rc tssLi Const Byt e(
short boar dNo, /1 The nunmber of the Thor-2 board hosting the TSS
short pcnHwQut, /1 Hi ghway to output the constant byte
short channelQut, // Time-slot to output the constant byte
Byt e const Val /1 Constant val ue to output
)
Returns
THOR_SUCCESS Il K

THOR_TSS_ | NVALID PCM HW // The function is supplied an invalid PCH

/1 hi ghway nunber
THOR_TSS | NVALI D CHANNEL // The function is supplied an invalid channel nunber
THOR _| NVALI D_BQARD_NO /1 The function is supplied an invalid board nunber

See Also

t ssConst Byt e()

12.4.7 tssLiXConnect()

Synopsis
Same operation as the tssX Connect() function with the following exception:

Increments the channel number on Li Highways(THOR PHW LIO and
THOR_PHW_LI1 highways) by one if the Li isin T1 mode. This is done for the
following reason. In T1 mode the Li’'s map the T1 time-slots 0-23 to PCM highway
time-slots (1-24). This violates the zero-counting principle used in this driver. It aso
complicates applications, when they need to keep track of the LI mode and highway,
and treat the time-slot numbers differently. Thus, this function performs the
adjustments so that the time-dotsin all the highways are always zero-counted. 1.e..

External E1 time-slots 0-31 map to PCM highway time-slots 0-31
External T1 time-dots 0-23 map to PCM highway time-d ots 0-23

Note: This function is a convenience function only for certain applications, and need
not be used used by standard applications.

Definition
Thor Rc t ssLi XConnect (
short boar dNo, /1 The nunmber of the Thor-2 board hosting the TSS
short pcnHw n, /1 The I ncomnmi ng Hi ghway
short channel I n, /1 The time-slot on the inconing highway
short pcrmHwQut, /1 The outgoi ng hi ghway
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short channel Qut /1 The time-slot on the outgoing highway
)
Returns
THOR_SUCCESS /11 K

THOR_TSS_| NVALID PCM HW // The function is supplied an invalid PCH

/1 hi ghway nunber
THOR_TSS_| NVALI D_ CHANNEL // The function is supplied an invalid channel nunber
THOR _| NVALI D_BQARD_NO /1 The function is supplied an invalid board nunber

See Also

tssC ear ()
t ssXConnect ()

12.4.8 tssReadDataM emory()

Synopsis

Reads a snapshot (one Byte) of a particular channel in the Time-Space Switch Data
Memory. The Time-Space Switch buffers the data from the time-slots to be switched
in the data memory.

Note: The data-memory accessis slow this function will return one byte at a arbitrary
time from the incoming stream.

Definition
Thor Rc t ssReadDat aMenor y(
short boar dNo, /1 The nunmber of the Thor-2 board hosting the TSS
short pcnHw n, /'l 1 ncomi ng hi ghway
short channel I n, /1 Time-slot on the highway
Byt e *dataVal /1 Val ue (snapshot) in the tine-slot
)
Returns
THOR_SUCCESS TG ¢

THOR_TSS_ | NVALID PCM HW // The function is supplied an invalid PCH

/1 hi ghway nunber
THOR_TSS | NVALI D CHANNEL // The function is supplied an invalid channel nunber
THOR _| NVALI D_BQARD_NO /1 The function is supplied an invalid board nunber
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12.4.9 tssTimingM ode()

Synopsis

Sets the MVIP timing mode for the Time-Space Switch. For more information on the
timing modes, please refer to the documentation the MVIP-90 Standard. The timing
mode can be changed dynamically.

Definition

Thor Rc t ssTi m nghvbde(
short boar dNo, /1 The nunber of the Thor-2 board hosting the TSS
short node /1 Timng Mde

)

Returns

THOR_SUCCESS Il K

THOR_TSS_|I NVALID_TI M NG_MODE // The function was supplied an invalid
/1 timng node

THOR _| NVALI D_BQARD_NO /1 The function was supplied an invalid
/'l board number

12.4.10 tssXConnect()

Synopsis

Cross-connects a time-slot from one highway to ancther through the time-space
switch.

Note: This function only makes a one-way connection. To make a two way
connection, thisfunction must be called twice with the parameter s swapped.

Definition
Thor Rc t ssXConnect (
short boar dNo, /1 The nunber of the Thor-2 board hosting the TSS
short pcrHw n, /1 The I ncomi ng Hi ghway
short channel I n, /1 The time-slot on the inconing highway
short pcrmHwQut, /1 The outgoi ng hi ghway
short channel Qut /1 The time-slot on the outgoing highway
)
Returns
THOR_SUCCESS Il K

THOR_TSS_| NVALID PCM HW // The function is supplied an invalid PCH
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/1 hi ghway nunber
THOR_TSS_| NVALI D_ CHANNEL // The function is supplied an invalid channel nunber
THOR _| NVALI D_BQOARD_NO /1 The function is supplied an invalid board nunber

See Also

tssC ear ()
t hor Connect Channel ()
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12.5 On-board Processor Functions- lpu.h

12.5.1 IpuBoot()

Synopsis

Boots up the on-board Processor. The on-board processor is reset and the LPU will
begin executing the bootstrap from the flash memory. The LPU can be booted up
unconditionally (always) or conditionally only if the LPU is not already running.

Definition
Thor Rc | puBoot (
short boar dNo /1 Number of the Thor-2 Board Hosting the LPU
LpuBoot CondT condition // Either BOOT_UNCONDI TI ONALLY or BOOT_I| F_NOT_RUNNI NG

Returns
THOR_SUCCESS Il K
THOR_BAD BOOT_VECTOR // Corrupted LPU Boot Vector, Problens in Flash Menory
THOR_LPU BOOT_FAILED // LPU Boot Failed, the LPU is not running
THOR_NO_MEM W N /1 Memory W ndow has not been configured, cannot

/] access nenory
THOR_| NVALI D_BOARD _NO // The function was supplied an invalid board nunber

12.5.2 IpuFloat()

Synopsis

Disconnects the LPU from the Local Memory Bus by forcing its pins into a high-
impedance state. Note: if the LPU isfloated, the DRAM memory will not be refreshed
and the data in the DRAM will be lost. However, when the LPU is floated, the host
can still access the flash memory. This function is used during updating of the flash
boot sector.

Definition
Thor Rc | puFl oat (
short boar dNo /1 Number of the Thor-2 Board Hosting the LPU

Returns

THOR_SUCCESS 11 K
THOR_| NVALI D_BOARD _NO // The function was supplied an invalid board nunber
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12.5.3 lpuGetSatus()

Synopsis

Get the Status of the LPU, |.e. Check if itisrunning of floating (i.e. disconnected from
the local on-board buses).

Definition

Thor Rc | puGet St at us(
short boar dNo, /1 Number of the Thor-2 Board Hosting the LPU
LpuStatusT *lpuStatus // Current Status of the LPU (Qutput)

Returns
THOR_SUCCESS I K
THOR_| NVALI D_BOARD _NO // The function was supplied an invalid board nunber

12.5.4 lpulnstalllsr()

Synopsis

Loads an interrupt service routine for the LPU into the on-board memory (RAM).

Definition

ThorRc | pulnstalllsr(
short boar dNo, /1 Nurmber of the Thor-2 Board Hosting the LPU
i nt | pul srVect, /1 Number of the LPU interrupt vector
U ong | pul sr Addr, /] Starting address of the LPU isr Vector
Byte *isr, /'l Interrupt Service routine
Word isrlLen /1 Length of the Interrupt service routine

)

Returns

THOR_SUCCESS Il K

THOR_| NVALI D_BOARD _NO // The function was supplied an invalid board nunber

12.5.5 Ipulntr()

Synopsis

Generates an interrupt towards the LPU.
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Definition
ThorRc | pul ntr(
short boar dNo /1 Number of the Thor-2 Board Hosting the LPU
)
Returns
THOR_SUCCESS /Il OK

THOR | NVALI D_BOARD _NO // The function was supplied an invalid board nunber

12.5.6 IpuLoadApp()

Synopsis
L oads an application program for the LPU into the on-board memory (RAM).

Definition
Thor Rc | puLoadApp(
short boar dNo, /1 Nunber of the Thor-2 Board
char *fil eNane, /1 The name of the file to be | oaded
U ong baseAddr, /] Starting Address in the on-board
/'l menmory where to load the file
U ong *noOf Bytes /1 Number of bytes in the file
/1 (output fromthis function)
)
Returns
THOR_SUCCESS Il K

THOR_FI LE_NOT_FOUND // Unable to find the file
THOR_| NVALI D_BOARD _NO // The function was supplied an invalid board nunber
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12.6 Flash Memory Functions - flash.h

12.6.1 flshCheckSector Usage()

Synopsis

Counts the number of words in use in a specific sector of the Flash. |.e. count all the
word that are not equal to OXFFFF.

Note: Locations containing data OxFFFF are treated as non-used |ocations, which may
result in an inaccurate count.

Definition
Thor Rc fl shCheckSect or Usage(
short boar dNo, /1 Number of the Thor-2 board hosting the flash
short sect No, /1 Number of the sector to be exani ned
U ong *usage /1 Usage count (output fromthis function)
)
Returns
THOR_SUCCESS Il K
THOR_NO_MEM W N /1 No Menory W ndow Configured, Cannot access nenory
THOR _| NVALI D_BQARD_NO /1 The function was supplied an invalid board nunber

THOR_FLASH | NVALI D_SECT_NO // The provi ded sector number is not valid

See Also
fl shCheckUsage()

12.6.2 flshCheckUsage()

Synopsis

Counts the number of words in use in the entire Flash. |.e. count all the word that are
not equal to OxFFFF.

Note: Locations containing data OxFFFF are treated as non-used locations, which may
result in an inaccurate count.

Definition
Thor Rc fl shCheckUsage(
short boar dNo /1 Number of the board hosting the flash nenory
U ong *usage /1 Usage count (output fromthis function)
)
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Returns
THOR_SUCCESS Il K
THOR_NO_MEM W N /1 No Menory W ndow Configured, Cannot access nenory
THOR _| NVALI D_BQARD_NO /1 The function was supplied an invalid board nunber
See Also

fl shCheckSect or Usage()

12.6.3 flshEraseSector ()

Synopsis

Erases (empties) one of the flash’s 7 user sectors. Note: the user can erase and rewrite
sectors number: 1-6 and 9. For more information on the Thor-2 flash sectors, please
see the Thor-2 Technical Description.

Definition

Thor Rc fl shEraseSect or (
short boar dNo, /1 Nurmber of the board hosting the flash nenory
short sect No /1 Number of the sector to be erased (0 - 6)

)

Returns

THOR_SUCCESS /] Sector was erased

THOR_FLASH PRG FAI L /] Erasure Fail ed

THOR _| NVALI D_BQOARD_NO /1 The function was supplied an invalid board nunber

THOR_FLASH | NVALI D_SECT_NO // The provi ded sector number is not valid

12.6.4 flshLoadData()

Synopsis

Loads an array of data bytes anywhere into the flash memory.

Definition

Thor Rc fl shLoadDat a(
short boar dNo, /'l Nurmber of the board hosting the flash nenory
Byt e *dat a, /1l Array of data bytes to be witten to flash
U ong dat aLen, /'l Length of the data array
U ong t ar get BaseAddr /'l Absolute menory start address where to place

/1 the data in target menory (nmust be even)
)
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Returns
THOR_SUCCESS Il K
THOR_FLASH BAD_ADDR /1 The Address supplied was not even or not
/1l within the flash nenory area
THOR_FLASH PRG FAI L /1l The Flash wite operation failed, the flash may

/1 be corrupted
THOR _| NVALI D_BQOARD_NO /1 The supplied board nunber is not valid

12.6.5 flshLoadPrg()

Synopsis

L oads (writes) an arbitrary program or data sequence into the flash memory.

Definition

Thor Rc fl shLoadPr g(
short boar dNo, /1 Nurmber of the board hosting the flash nenory
char *bi nFi | eNane, /1 Name of file containing the binary code

U ong targetBaseAddress // Absolute starting nenory address where to pl ace
/1 the data in target nmenory (nust be even)

)

Returns

THOR_SUCCESS /'l Loadi ng was successful
THOR_FLASH BAD FI LE /'l File was corrupt

THOR_FLASH PRG FAI L /1 Loading Fail ed

THOR_FLASH BAD_ADDR /1 Provided Target address was invalid
THOR _| NVALI D_BQOARD_NO /1 The supplied board nunber is not valid
See Also

fl shLoadDat a()

12.6.6 flshReadMaintSect()

Synopsis

Reads the Thor-2 Maintenance sector from the flash (sector number 10) into a struct.
This sector contains information about Boot Vectors and Device Revisions on the
board.

Definition
Thor Rc fl shReadMai nt Sect (
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short boar dNo, /1 Number of the board hosting the flash nenory
Mai nt Dat aT *nd /1 Mai ntenance Data (Boot vectors and revisions)

)

Returns

THOR_SUCCESS 11 K

THOR_NO_MEM W N /1 No Menory W ndow Configured, Cannot access nenory

THOR _| NVALI D_BQARD_NO /1 The supplied board nunmber is not valid

See Also

dr vReadConf i gDat a()

12.6.7 flshwriteMem()

Synopsis
Writes a data word (16 bits) into the Flash memory.
Note: The addressto bewritten to must be an even address.

Note: Thisfunction cannot be used to overwrite old data. The sector must first be
erased (i.e. make all locations contain OXFFFF) and then this function can be
used to writeinto an empty sector.

Definition
ThorRc flshWiteMen(
short boar dNo, /1 Number of the board hosting the flash nenory
U ong addr, /] Absolute menory start address where to place
/1 the data in target nmenory (nust be even)
Wrd data /] Data to be witten
)
Returns
THOR_SUCCESS Il K
THOR_FLASH BAD_ADDR /1 The Address supplied was not even or not
/1 within the flash nenory area
THOR_FLASH PRG FAI L /1l The Flash wite operation failed, the flash may

/1 be corrupted
THOR _| NVALI D_BQOARD_NO /1 The supplied board nunber is not valid

See Also

fl dhEraseSector ()
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12.7 Codec Functions- cd.h

12.7.1 cdConnectDtmf()

Synopsis

Connects the DTMF chip to the codec transmit path, so that the DTMF chip can be
used to generate and receive DTMF tones.

Definition

Thor Rc cdConnect Dt nf (
short boar dNo, /1 Number of the Thor-2 Board Hosting the Codec
short codecNo /1 Number of the Codec

)

Returns

THOR_SUCCESS Il K

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Failed
THOR | NVALI D_CODEC_ NO // The Supplied Codec number is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec nunber is not valid

12.7.2 cdConnectHandsetMic()

Synopsis

Connects handset microphone to one of the codecs.

Definition
Thor Rc cdConnect Handset M ¢(
short boar dNo, /1 Number of the board hosting the codec
short codecNo /1 Number of the codec to be connected
)
Returns
THOR_SUCCESS Il K

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Failed
THOR | NVALI D_CODEC_ NO // The Supplied Codec number is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec nunber is not valid

See Also

cdDi sconnect Handset M c()
cdConnect Handset Speaker ()
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cdConnect Handsf r eeSpeaker ()

12.7.3 cdConnectHandset Speaker ()

Synopsis

Connects a handset speaker (ear piece) to a codec.

Definition
Thor Rc cdConnect Handset Speaker (
short boar dNo, /1 Number of the board hosting the codec
short codecNo /1 Number of the codec to be connected
)
Returns
THOR_SUCCESS Il K

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Failed
THOR | NVALI D_CODEC NO // The Supplied Codec nunber is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec nunber is not valid

See Also

cdDi sconnect Handset Speaker ()
cdConnect Handset M c()
cdConnect Handsf r eeSpeaker ()

12.7.4 cdConnectHandsfreeSpeaker ()

Synopsis

Connects a hands free speaker to a codec.

Definition
Thor Rc cdConnect Handsf r eeSpeaker (
short boar dNo, /1 Number of the board hosting the codec
short codecNo /1 Nunber of the codec to be connected
)
Returns
THOR_SUCCESS Il K

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Fail ed
THOR | NVALI D_CODEC NO // The Supplied Codec number is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec number is not valid
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See Also

cdDi sconnect Handsf r eeSpeaker ()
cdConnect Handset M c()
cdConnect Handset Speaker ()

12.7.5 cdDigitalGain()

Synopsis

Setsthe Digital gain in acodec (for transmit and received directions). The digital gain
can be set in 3dB increments. The total gain for the Codec is the sum of the Digital
and Filter gain.

Definition

Thor Rc cdDi gi tal Gai n(
short boar dNo, /1 Number of the board hosting the codec
short codecNo, /1 Number of the codec to be adjusted
CdDi gi tal Gai nT txGai n, /1 Transmit Gain
CdDi gi tal Gai nT rxGin /! Receive Gin

)

Returns

THOR_SUCCESS TG ¢

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Fail ed
THOR | NVALI D_CODEC NO // The Supplied Codec number is not valid
THOR | NVALI D BOARD NO // The Supplied Codec number is not valid

See Also

cdFilterGain()

12.7.6 cdDisconnectHandsetMic()

Synopsis

Disconnects a handset speaker from a codec (if it has been previously connected with
cdConnectHandsetMic().

Definition
Thor Rc cdDi sconnect Handset M c(
short boar dNo, /1 Number of the board hosting the codec
short codecNo /1 Number of the codec to be connected
)
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Returns

THOR_SUCCESS Il K

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Failed
THOR | NVALI D_CODEC NO // The Supplied Codec nunber is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec nunber is not valid

See Also

cdConnect Handset M c()
cdDi sconnect Handset Speaker ()

cdDi sconnect Handsf r eeSpeaker ()

12.7.7 cdDisconnectHandset Speaker ()

Synopsis

Disconnects a handset speaker (ear piece) from a codec (if it has been previously
connected with cdConnectHandsetSpeaker()).

Definition
Thor Rc cdDi sconnect Handset Speaker (
short boar dNo, /1 Number of the board hosting the codec
short codecNo /1 Nunber of the codec to be connected
)
Returns
THOR_SUCCESS Il K

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Fail ed
THOR | NVALI D_CODEC NO // The Supplied Codec number is not valid
THOR | NVALI D_ BOARD NO // The Supplied Codec number is not valid

See Also

cdConnect Handset Speaker ()
cdDi sconnect Handset M c()

cdDi sconnect Handsf r eeSpeaker ()

12.7.8 cdDisconnectHandsfreeSpeaker ()

Synopsis
Disconnects a handset speaker from a codec (if it has been previously connected with
cdConnectHandsfreeSpeaker())
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Definition
Thor Rc cdDi sconnect Handsf r eeSpeaker (
short boar dNo, /1 Number of the board hosting the codec
short codecNo /1 Nurmber of the codec to be connected
)
Returns
THOR_SUCCESS 11 K

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Fail ed
THOR | NVALI D_CODEC NO // The Supplied Codec nunber is not valid
THOR | NVALI D BOARD NO // The Supplied Codec number is not valid

See Also

cdConnect Handsf r eeSpeaker ()
cdDi sconnect Handset M c()
cdDi sconnect Handset Speaker ()

12.7.9 cdFilterGain()

Synopsis

Sets the Codec Filter gain in both receive and transmit directions. The total gain for
the Codec is the sum of the Digital and Filter gain.

Definition

Thor Rc cdFi | t er Gai n(
short boar dNo, /1 Number of the board hosting the codec
short codecNo, /1 Number of the codec to be adjusted
short txQGain, /1 Transmit Gain in dB (0 dB through 7dB)
short rxGain /'l Receive Gain in dB (-7 dB through 0dB)

)

Returns

THOR_SUCCESS Il K

THOR CD_I NVALID TX GAIN // Supplied Transnmit (TX) gain is invalid
THOR _CD_I NVALI D RX_GAIN // Supplied Receive (RX) gainis invalid
THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Failed
THOR | NVALI D_CODEC NO // The Supplied Codec nunber is not valid
THOR | NVALI D BOARD NO // The Supplied Codec number is not valid
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12.7.10 cdInit()

Synopsis

151

Initializes a Codec chip to use a specified coding law and code assignment.

Definition

Thor Rc cdlnit(
short boar dNo,
short codecNo,
CdLawT | aw,
CdCodeT code

Returns
THOR_SUCCESS

THOR CD_| NVALI D_LAW
THOR_CD_| NVALI D_CODE
THOR_CD_COMM FAI LURE
THOR | NVALI D_CODEC_NO
THOR | NVALI D_BQARD_NO

12.7.11 cdM uteOff()

Synopsis

/1
/1

Il K

/1 Supplied Codec Coding Law is invalid

sign magnitude or CCITT code assi gnnent

(for input/output)

Nurmber of the Thor-2 Board Hosting the Codec
Nurmber of the Codec

/1 u-law or A-law
/1
/1

/1 Supplied Codec Coding code is invalid

/1 Communi cation to the Codec Failed

/1 The Supplied Codec number is not valid

/1 The Supplied Codec number is not valid

Enables the phone (handset) after it has been muted with cdMuteOn().

Definition
Thor Rc cdMut eOf f (
short boar dNo,

short codecNo

)

Returns
THOR_SUCCESS

THOR_CD_COMM FAI LURE
THOR_| NVALI D_CODEC_NO
THOR_| NVALI D_BOARD_NO

/1 Number of the Thor-2 Board Hosting the Codec

/1 Nunmber of the Codec

TG ¢

/1 Communi cation to the Codec Failed

/1 The Supplied Codec number is not valid
/1 The Supplied Codec nunber is not valid
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See Also
cdMut eOn()

12.7.12 cdMuteOn()

Synopsis
Mutes the phone (handset). To enable the handset again, use cdMuteOff().

Definition

Thor Rc cdMut eOn(
short boar dNo, /1 Number of the Thor-2 Board Hosting the Codec
short codecNo /1 Number of the Codec

)

Returns

THOR_SUCCESS Il K

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Failed
THOR | NVALI D_CODEC_ NO // The Supplied Codec number is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec nunber is not valid

See Also
cdMut e f ()

12.7.13 cdReset()

Synopsis

Performs areset on a Codec chip.

Definition

Thor Rc cdReset (
short boar dNo, /1 Number of the board hosting the codec
short codecNo /1 Nunber of the codec to be reset

)

Returns

THOR_SUCCESS TG ¢

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Fail ed
THOR | NVALI D_CODEC NO // The Supplied Codec number is not valid
THOR | NVALI D BOARD NO // The Supplied Codec number is not valid
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12.7.14 cdSendDtmf()

Synopsis

Sends a DTMF tone from the codec. Note that both the Codecs and the DTMF
transceivers can be used to send DTMF tones. However, only the DTMF transceivers
are capable of receiving and detecting DTMF tones.

Definition

Thor Rc cdSendDt nf (
short boar dNo, /1 Number of the Thor-2 Board Hosting the Codec
short codecNo, /1 Number of the Codec
char cDigit /1 The DTMF digit to be sent

)

Returns

THOR_SUCCESS Il K

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Failed
THOR | NVALI D_CODEC NO // The Supplied Codec nunber is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec nunber is not valid

See Also

dt nf Send()
dt nf SendBur st ()

12.7.15 cdSendMf()

Synopsis
Sends a MF tone from a Codec.

The generated tone Frequences are as follows:
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1100Hz, 1500Hz
1300Hz, 1500Hz
KP:  1100Hz, 1700Hz
ST: 1500Hz, 1700Hz

Definition

Thor Rc cdSendM (
short boar dNo, /1 Number of the Thor-2 Board Hosting the Codec
short codecNo, /1 Number of the Codec
char cDigit /1 The MF digit to be sent

)

Returns

THOR_SUCCESS TG ¢

THOR_CD_COW FAI LURE /1 Communi cation to the Codec Failed
THOR | NVALI D_CODEC NO // The Supplied Codec nunber is not valid
THOR | NVALI D BOARD NO // The Supplied Codec number is not valid
THOR_INVALID DIA T /'l The supplied digit is invalid, use
/10 -9, 'k for KP, 's' for ST

See Also
dt nf SendDt nf ()

12.7.16 cdToneOff()

Synopsis
Stop sending MF or DTMF tones.

Definition

Thor Rc cdToneOf f (
short boar dNo, /1 Number of the board hosting the codec
short codecNo /1 Nunber of the codec in use

)

Returns

THOR_SUCCESS TG ¢

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Fail ed
THOR | NVALI D_CODEC NO // The Supplied Codec number is not valid
THOR | NVALI D BOARD NO // The Supplied Codec number is not valid
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See Also
cdSendDt nf ()

cdSendM ()
12.7.17 cdVoiceSideToneOff()
Synopsis

Turns the side tone in the speaker off.

Definition

Thor Rc cdVoi ceSi deToneOn(
short boar dNo, /1 Number of the board hosting the codec
short codecNo /1 Nunber of the codec in use

)

Returns

THOR_SUCCESS TG ¢

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Fail ed
THOR | NVALI D_CODEC NO // The Supplied Codec nunber is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec number is not valid

See Also

cdVoi ceSi deToneOn()

12.7.18 cdVoiceSideToneOn()

Synopsis

Turns the side tone in the speaker on.

Definition

Thor Rc cdVoi ceSi deToneOn(
short boar dNo, /1 Number of the board hosting the codec
short codecNo /1 Nunber of the codec in use

)

Returns

THOR_SUCCESS TG ¢

THOR_CD_COW FAI LURE /1 Communi cation to the Codec Failed
THOR | NVALI D_CODEC NO // The Supplied Codec nunber is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec number is not valid
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See Also

cdVoi ceSi deToneO f ()
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12.8 DTMF Transceiver Function - dtmf.h

12.8.1 dtmfBurstStatus()

Synopsis

Checks whether the DTMF transceiver is busy sending tones or idle and ready to send.

Definition

Thor Rc dt nf Bur st St at us(
short boar dNo, /1 Nurmber of the board hosting the DTMF chi ps
short dtnf No /1 DTMF chi p nunber

)

Returns

THOR_SUCCESS /1 not busy sending DTMF tones

THOR_DTMF_BUSY /'l busy sending DTMF tones

THOR _| NVALI D_BQOARD_NO /1 Supplied Board Nunmber is not valid

THOR | NVALI D_DTMF_NO /1 Supplied DTMF Number is not valid

12.8.2 dtmfEnable()

Synopsis
Enables a DTMF Transceiver chip. This function must be called before the DTMF
chips are used.
Definition
Thor Rc dt nf Enabl e(
short boar dNo, /1 Number of the board hosting the DTMF chi ps
short dtnf No /1 Number of the DTMF chip
Bool store /| Determ nes whether to store all
/| detected DTMF tones in the FIFO
)
Returns
THOR_SUCCESS Il K

THOR _| NVALI D_BQOARD_NO /1 Supplied Board Number is not valid
THOR | NVALI D_DTMF_NO /1 Supplied DTMF Nurmber is not valid
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12.8.3 dtmfReceived()

Synopsis

A non-blocking function that either returns the latest detected DTMF tone or
THOR_NO_TONE if there was no tone received.

Note that the codec must be properly cross-connected with tssXConnect() prior to
calling this function. If there was one or more tones (THOR_SUCCESS), they can be
read with the drvRead() function (like any other message) if the store option is set in
the call to dtmfEnable(). Thisfunction stores the latest DTMF digit that was detected,
and it returns that value in the 'dtmfDigit’ parameter. It then clearsitsinternally stored

digit.
Note also that DTMF chip 0 is always tied to Codec 0, and DTMF chip 1 is aways
tied to Codec 1.
Definition
Thor Rc dt nf Recei ved(
short boar dNo, /1 Board numrber
short dt nf No, /1 Nurmber of the Dtnf chip (0 or 1) to be used.
char *dtnfDigit /1 Last DTMF digit received (or \0 if none)
)
Returns
THOR_SUCCESS /1 a DTMF tone was detected
THOR_DTMF_NO_TONE /1 no DTMF tones were detected
THOR _| NVALI D_BQOARD_NO /1 Supplied Board Number is not valid
THOR | NVALI D_DTMF_NO /1 Supplied DTMF Number is not valid

12.8.4 dtmfReset()

Synopsis

Initializes and resets a DTMF chip.

Definition
Thor Rc dt nf Reset (
short boar dNo, /1 Nurmber of the board hosting the DTMF chi ps
short dtnf No /1 Number of the DTMF chip
)
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Returns
THOR_SUCCESS Il K
THOR _| NVALI D_BQOARD_NO /1 Supplied Board Number is not valid
THOR | NVALI D_DTMF_NO /1 Supplied DTMF Number is not valid

12.8.5 dtmfSend()

Synopsis

Sends DTMF tones in a non-burst mode; |.e., the digits are sent with specified tone on
and pauseintervals.

Definition
Thor Rc dt nf Send(
short boar dNo, /1 Nurmber of the board hosting the DTMF chi ps
short dtnf No, /1 DTMF chip nunber
char *digits, /!l Digits to be sent
Word onTi ne, /1 Time in nsec to keep the tone on
Word of f Ti me /1 Time un nmsec between the tones
)i
Returns
THOR_SUCCESS Il K

THOR _| NVALI D_BQOARD_NO /1 Supplied Board Number is not valid
THOR | NVALI D_DTMF_NO /1 Supplied DTMF Nurmber is not valid

See Also

dt nf SendBur st ()
t hor SendDt nf ()

12.8.6 dtmfSendBurst()

Synopsis

Sends DTMF tones in burst mode. |.e. the tones are send approxi mately with 51 msec
+- 1 msec tone on and pause intervals.

Definition
Thor Rc dt nf SendBur st (
short boar dNo, /1 Nurber of the board hosting the DTMF chips
short dt nf No, /1 DTMF chip nunber
char *digits /!l Digits to be sent
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)
Returns
THOR_SUCCESS 11 K
THOR _| NVALI D_BQARD_NO /1 Supplied Board Nunber is not valid
THOR | NVALI D_DTMF_NO /1 Supplied DTMF Number is not valid
See Also

t hor SendDt nf ()

12.8.7 dtmfToneOff()

Synopsis

Turns off a constant DTMF tone generation.
Definition

Thor Rc dt nf ToneOF f (

short boar dNo, /1 Nurber of the board hosting the DTMF chips
short dtnf No, /1 DTMF chip nunber

Returns

THOR_SUCCESS Il K

THOR _| NVALI D_BQOARD_NO /1 Supplied Board Number is not valid
THOR | NVALI D_DTMF_NO /1 Supplied DTMF Nurmber is not valid

See Also
dt nf ToneOn()

12.8.8 dtmfToneOn()

Synopsis

Turns on a constant DTMF tone generation.

Definition
Thor Rc dt nf ToneOn(
short boar dNo, /1 Number of the board hosting the DTMF chi ps
short dt nf No, /1 DTMF chi p nunber
short digit /!l Digit to be send
)
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Returns
THOR_SUCCESS Il K
THOR _| NVALI D_BQOARD_NO /1 Supplied Board Number is not valid
THOR | NVALI D_DTMF_NO /1 Supplied DTMF Number is not valid
See Also

dt nf ToneOf f ()
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13. System API - t2vxddef.h
13.1 Driver (DRV) Operations

13.1.1 I0OCTL_DRV_BOARD_EXISTENCE

Synopsis
Checksif a Thor-2 board exists at the specified 1/O-address.

Input Data Type
typedef struct {

short boar dNo; /1 Nunber of the Thor-2 board

short ioBaseAddr; /1 11O base address of the Thor-2 Board
} loctl DrvBoar dExi st enceT;

Output Data Type

Thor Rc /'l Function return code

Possible Return Codes

THOR_SUCCESS /1 a THOR-2 board was found
THOR_NO_BOARD /1 no THOR-2 board was found

THOR_| NVALI D_BOARD NO // Supplied board nunber is not valid
THOR _| NVALI D_ADDR /'l Supplied Address is not valid

Equivalent LAPI Function

dr vBoar dExi st ence()

13.1.2 IOCTL_DRV_CMP_MEM _BLOCK

Synopsis

Compares the contents of a block of on-board memory to a block of data in the host
memory.

Input Data Type

A buffer containing the following data:

short boardNo // Number of the Thor-2 board
U ong | nbAddr // On-board nenory starting address for the conparison
Ui nt count /'l Length of the databuffer to conpared with the on-board nenory

Byt e[ count ] /1 databuffer to be conpared (count number of Bytes)
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Output Data Type

short /1 Result of the conparison

/1 == 0if the Buffers are equal
/1 '=0if the Buffers are different

Equivalent LAPI Function
dr vCnpMenBI ock()

See Also

| OCTL_DRV_READ_MEM BLOCK
| OCTL_FI LL_NEM

| OCTL_DRV_WRI TE_MEM BLOCK

13.1.3 IOCTL_DRV_CONFIGURE_L|

Synopsis

Configures an Li (used internally within the driver).

Input Data Type
typedef struct {

short boardNo; // Nunber of the board hosting the Line Interface transceiver

short 1iNo; // Nunber of the Line Interface transceiver

U NT32 |i Mode; /1 Mode to be be configured to: THOR T1 or THOR E1 (Li Mbde)
} loctl DrvLi Confi gureT,;

Output Data Type

Thor Rc /'l Function return code

Equivalent LAPI Function

See Also

13.1.4 10CTL_DRV_CONFIGURE_PIPE

Synopsis

Configures an Pipe (used internally within the driver).
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Input Data Type
typedef struct {

short boar dNo;

short pi peNo;

Byt e txBitRat eMask[ HDLC_TI MESLOTS_MAX] ;

Byt e rxBitRat eMask[ HDLC TI MESLOTS_MAX] ;

U NT32 frameFill Type; /1 (ThorFraneFil | Type)
} loctl DrvConfigurePi peT;

Output Data Type

Thor Rc /1 Function return code

Equivalent LAPI Function

See Also

13.1.5 |IOCTL_DRV_DISABLE_CPU_INTR

Synopsis

Disables Thor-2 device interrupts towards the CPU according to the intrMask. The
mask has one bit per device (see Thor-2 Technical Description). A "1’ in a mask bit
will disable the specific device from interrupting the CPU. A "0’ will keep the current
vaue of the mask hit. To enable the interrupts, use
IOCTL_DRV_ENABLE_CPU_INTR.

Input Data Sructure

typedef struct {
short boar dNo; /1 Nunber of the Thor-2 board
short intrMask; /1 Interrupt nmask

} loctlDrvintrT;

Output Data Sructure

Thor Rc /1l Function return code
Possible Return Codes
THOR_SUCCESS Il XK

THOR_| NVALI D_BOARD NO // Supplied board nunmber is not valid
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Equivalent LAPI Function
dr vDi sabl eCpul ntr ()

See Also

| OCTL_DRV_ENABLE_CPU_I NTR
| OCTL_DRV_ENABLE_LPU_I NTR
| OCTL_DRV_DI SABLE_LPU_I NTR

13.1.6 |OCTL_DRV_DISABLE_LPU_INTR

Synopsis

Disables interrupts from on-board devices towards the LPU. The mask has one bit per
device (see Thor-2 Technical Description). A "1’ in amask bit will disable the specific
device from interrupting the LPU. A "0’ will keep the current value of the mask bit. To
enable the interrupts, use IOCTL_DRV_ENABLE LPU_INTR.

Input Data Sructure

typedef struct {
short boar dNo; /1 Nunber of the Thor-2 board
short intrMask; /1 Interrupt mask

} loctlDrvintrT;

Output Data Sructure

Thor Rc /1l Function return code
Possible Return Codes
THOR_SUCCESS Il K

THOR_| NVALI D_BOARD NO // Supplied board nunmber is not valid

Equivalent LAPI Function
drvDi sabl eLpul ntr()

See Also

| OCTL_DRV_ENABLE_LPU_I NTR
| OCTL_DRV_ENABLE_CPU_I NTR
| OCTL_DRV_DI SABLE_CPU_I NTR

Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000
Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide
System API - t2vxddef.h 167

13.1.7 IOCTL_DRV_ENABLE_CPU_INTR

Synopsis

Enables (unmasks) interrupts from on-board devices towards the CPU. The mask has
one hit per device (see Thor-2 Technical Description). A "1’ in amask bit will enable
the specific device to interrupt the CPU. A 0’ will keep the current value of the mask
bit. To disable the interrupts, use the IOCTL_DRV_DISABLE_CPU_INTR.

Input Data Sructure

typedef struct {
short boar dNo; /1 Nunber of the Thor-2 board
short intrMask; /1 Interrupt mask

} loctIDrvintrT,;

Output Data Sructure

Thor Rc /1l Function return code

Possible Return Codes
THOR_SUCCESS 11 K
THOR_| NVALI D_BOARD NO // Supplied board nunber is not valid

Equivalent LAPI Function
dr vEnabl eCpul ntr ()

See Also

| OCTL_DRV_DI SABLE_CPU_I NTR
| OCTL_DRV_ENABLE_LPU_I NTR
| OCTL_DRV_DI SABLE_LPU_|I NTR

13.1.8 |OCTL_DRV_ENABLE_LPU_INTR

Synopsis

Enables (unmasks) interrupts from on-board devices towards the LPU. The mask has
one bit per device (see Thor-2 Technical Description). A "1’ in amask bit will enable
the specific device to interrupt the LPU. A "0’ will keep the current value of the mask
bit. To disable the interrupts, use the IOCTL_DRV_DISABLE LPU_INTR.

Input Data Sructure
typedef struct {
short boar dNo; /1 Number of the Thor-2 board
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short intrMask; /1 Interrupt nask
} loctlDrvintrT;

Output Data Sructure

Thor Rc /1l Function return code
Possible Return Codes
THOR_SUCCESS Il K

THOR_| NVALI D_BOARD NO // Supplied board nunber is not valid

Equivalent LAPI Function
dr vEnabl eLpul ntr ()

See Also

| OCTL_DRV_DI SABLE_LPU_|I NTR
| OCTL_DRV_ENABLE_CPU_I NTR
| OCTL_DRV_DI SABLE_CPU_I NTR

13.1.9 IOCTL_DRV_ERROR_2 STR

Synopsis

Tranglates an ThorRc error code to an error string.

Input Data Sructure

ThorRc errorCode; // Error code to be translated

Output Data Sructure
typedef struct {

Ul NT32 rc; /1 Return code (ThorRc)

short strlLen; /'l Length of the returned string

char str[1 OCTL_DRV_RETURN_STR LEN MAX+1]; // Corresponding error string
} loctlDrvStringReturnT;

Possible Return Codes
THOR_SUCCESS Il OK

Equivalent LAPI Function
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See Also

13.1.10 IOCTL_DRV_FIFO_USAGE

Synopsis

Returns the current usage level (number of messages) of the driver internal fifo

Input Data Sructure
None

Output Data Sructure
typedef struct {

ThorRc rc; /1 Function return code
Wor d noOf Msgs; /1 Number or nessages currently in the driver fifo
} loctl DrvFifoReturnT;

Possible Return Codes
THOR_SUCCESS Il OK

Equivalent LAPI Function
dr vFi f oUsage()

See Also

| OCTL_DRV_FI FO_MAX_USAGE
| OCTL_DRV_FI FO_LOST_MSGS
| OCTL_DRV_FI FO S| ZE

13.1.11 IOCTL_DRV_FIFO_MAX_USAGE

Synopsis

Returns the maximum usage level (number of messages) of the driver internal fifo
since the last call of thisfunction

Input Data Sructure
None

Output Data Sructure
typedef struct {

ThorRc rc; /1 Function return code
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Word noOf Msgs; // Max nunber or nessages in the fifo since the | ast check
} loctl DrvFifoReturnT;

Possible Return Codes
THOR_SUCCESS Il OK

Equivalent LAPI Function
dr vFi f oMaxUsage()

See Also

| OCTL_DRV_FI FO_USAGE
| OCTL_DRV_FI FO_LOST_MSGS
| OCTL_DRV_FI FO_SI ZE

13.1.12 I0CTL_DRV_FIFO_LOST_MSGS

Synopsis

Returns the number of lost messages due to driver internal fifo overflow

Input Data Sructure
None

Output Data Sructure
typedef struct {

ThorRe rc; /1 Function return code
Wor d noOf Msgs; // Number or nessages |ost due to driver fifo overflow
} loctl DrvFifoReturnT;

Possible Return Codes
THOR_SUCCESS Il K

Equivalent LAPI Function
dr vFi f oLost Msgs()

See Also

| OCTL_DRV_FI FO_USAGE
| OCTL_DRV_FI FO_MAX_USAGE
| OCTL_DRV_FI FO_SI ZE
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13.1.13 IOCTL_DRV_FIFO_SIZE

Synopsis

Returns the size of the driver interna fifo

Input Data Sructure

None

Output Data Sructure

typedef struct {

ThorRc rc; /1 Function return code

Wor d

noOf Msgs; // Size of the Driver internal message FlIFO

} loctl DrvFifoReturnT;

Possible Return Codes

THOR_SUCCESS Il K

Equivalent LAPI Function

drvFi foSi ze()

See Also

| OCTL_DRV_FI FO_USAGE
| OCTL_DRV_FI FO_MAX_USAGE
| OCTL_DRV_FI FO_LOST_MSGS

13.1.14 I0CTL_DRV_FILL_MEM

Synopsis

Fills ablock of the on-board memory (DRAM) with a constant value.

Caveat: Only works for block sizes smaller than the memory window size.

Input Data Sructure

typedef struct {
short boar dNo; /1 Nurmber of the Thor-2 board
U ong | nbAddr; /1 Local (on-board) Menory address (flat nodel)

Word val ue; /1 8-bit value to be witten

Ui nt count; /'l Number of bytes to be witten
} loctlDrvFill MenT;

171

Doc. No. 1211-1-SDA-1002

Doc. Rev. 1.2 (Released) December 5, 2000

Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide
172 System API - t2vxddef.h

Output Data Sructure

Thor Rc /1 Function return code

Possible Return Codes

THOR_SUCCESS 11 K
THOR_DATA_TOO_LARGE /1 Attenpted to fill a menmory block that is |arger

/1 than the menory w ndow size
THOR _| NVALI D_BQOARD_NO /'l Supplied board nunber is not valid

Equivalent LAPI Function
drvFi |1 Mem()

See Also
| OCTLE_DRV_WRI TE_MEM BLOCK

13.1.15 IOCTL_FPGA_STATUS

Synopsis

Checks if the Field Programmable Gate Arrays (FPGAS) on the Thor-2 board have
been configured successfully.

Input Data Sructure
short boar dNo; /'l Nurmber of the Thor-2 board

Output Data Sructure

Thor Rc /1 Function Return code

Possible Return Codes

THOR_SUCCESS /1 the FPGAs are configured
THOR_FPGA_NOT_LOADED /1 the FPGAs are not configured
THOR _| NVALI D_BQOARD_NO /'l Supplied board nunber is not valid

Equivalent LAPI Function
dr vFpgaSt at us()
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13.1.16 IOCTL_DRV_IDENT

Synopsis

Returns the identification string of the Thor-2 driver. The identification number
contains the Odin TeleSystems’ product number, the driver revision, and the date the
driver was compiled.

Input Data Sructure
NULL

Output Data Sructure
typedef struct {

ThorRe rc; /1 Function Return code
char str[1 OCTL_DRV_RETURN_STR_LEN MAX+1]; /] Status string
short strlLen; /1 Length of the returned string

} loctlDrvStringReturnT;

Possible Return Codes

THOR_SUCCESS 11 K
THOR_DATA_TOO_LARGE /1 Return String is larger than the size of the reserved

/'l return buffer

Equivalent LAPI Function
drvldent ()

13.1.17 IOCTL_DRV_INIT

Synopsis

Connects to the Driver and initializes the Driver internal data structures. In Windows
95 and Windows NT this function must be called before any other driver function is
called.

Input Data Sructure
NULL

Output Data Sructure

Thor Rc /'l Function Return code

Possible Return Codes
THOR_SUCCESS Il K
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THOR_OUT_OF_MEMORY /1 Not enough nenory to create the nessage FIFO
THOR _DEVI CE_OPEN_FAI LED /1 Unable to connect to the driver
THOR_NO_BOARD /1 No Thor-2 Board found

Equivalent LAPI Function
drvinit()

13.1.18 IOCTL_DRV_INIT_HDLC

Synopsis

Performs a hardware reset of the HDLC controller. Initializes the HDLC memory
structure.

Input Data Sructure
typedef struct {
short boar dNo; /'l Nunber of the Thor-2 board

U ong nenSi ze; /1 Total menory on the board (in bytes)

Hdl cBuf Al 1 ocT t xBuf Al | oc[ HDLC_CHANNELS_MAX] ;// Array of the menory allocation
/1 for each 32 channels (transmit direction)

Hdl cBuf Al | ocT rxBuf Al | oc[ HDLC_CHANNELS MAX];// Array of the nenory allocation
/1 for each 32 channels (receive direction)

short maxFranelLen; /1 Max allowed HDLC frame length (only used in HDLC,
/1 TMB and TMR npdes)

} loctlDrvlnitHdlcT;

Output Data Sructure
typedef struct {

ThorRe rc; /'l Return code
U ong nmenoryUsed; /1 Total armount of menory used by the HDLC controller
} loctl DrvlnitHdl cReturnT;

Possible Return Codes

THOR_SUCCESS Il K
THOR_OQUT_OF _MEMORY /1 Not enough on-board nmermory to setup

/'l the HDLC receive and transmit data structures
THOR_NO_MEM W N /1 Mermory W ndow has not been setup (DOS).

/1 Call drvSetupMemWn() first.
THOR_HDLC | NI T_FAI LURE /1 HDLC controller initialization failed
THOR _| NVALI D_BQARD_NO /1 Supplied board nunber is not valid
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Equivalent LAPI Function
drvinitHdl c()

13.1.19 IOCTL_DRV_READ

Synopsis

Retrieves the next received frame (an HDLC message, a device status message, or a
dtmf tone) from the driver receive FIFO. Checks all the boards and all the pipes and
devices for available messages.

Note: This function cannot be used with transparent pipes. Use
IOCTL_DRV_READ_TMA instead.

Input Data Sructure

Word fnBufSize; /'l Size of buffer reserved for storage of the

/'l received nessage.

Output Data Sructure
typedef struct {

ThorRc rc; /1 Function return code
Byt e fnBuf [ HDLC_FRAVE_LENGTH MAX+1]; // Buffer into which the received
/1l message will be witten
Thor Fr ameHeader fnHeader; // Pointer to header structure that will
/1 be filled in by Driver
} loctl DrvReadRet urnT;

Possible Return Codes

THOR_SUCCESS /'l A received frame was retrieved successfully

THOR_NO_FRAMES /1 No conplete frames have been received and
/'l ready to be read.

Equivalent LAPI Function
dr vRead()

See Also

| OCTL_DRV_READ EX

| OCTL_DRV_READ TMA

| OCTL_HDLC WRI TE_PI PE
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13.1.20 IOCTL_DRV_READ_EX

Synopsis

Fetch a group of received messages (frame, status code, or dtmf tone). This is an
extended function of IOCTL_DRV_READ which only fetches one message. Using
this code instead of IOCTL_DRV_READ will reduce context switching overhead,
thus increase performance.

Input Data Sructure
typedef struct {
Word coFnBuf;
Wor d cbFnBuf ;
Byt e *psqFnBuf; // Pointer to User menory.

/1 Buffer into which the received nessage
/1 will be witten

I oct| Thor FraneHeader *psqgFnHeader; // Pointer to User menory.
/'l Header structure that will be
/1 filled in by Driver (ThorFranmeHeader)

Wor d *pcoFnReturned; // Pointer to User nenory. Nunber
/1 of frames returned in this call

} loctl DrvReadEXT;

Output Data Sructure

see Input Data Structure

Possible Return Codes

THOR_SUCCESS /]l One ore nore received frane was retrieved

/'l successfully
THOR_NO_FRAMES /1 No conplete frames have been received and
/Il ready to be read.

Equivalent LAPI Function
dr vReadEx()

See Also
| OCTL_DRV_READ

Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000
Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide
System API - t2vxddef.h 177

13.1.21 10CTL_DRV_READ_SERIAL_NO

Synopsis

Read the Thor2 seria number.

Input Data Sructure
typedef struct {
short boar dNo; /1 Number of the Thor-2 board
short ser NoSt r Buf Si ze; // FLASH_SERI ALNO MAX_BYTES+1
} loctl DrvReadSeri al NoT;

Output Data Sructure
typedef struct {

U NT32 rc; /'l Function return code (ThorRc)
char serial NoStr[ FLASH_SERI ALNO_MAX_BYTES+1];// Serial nunber string
} loctl DrvReadSeri al NoRet ur nT;

Possible Return Codes
THOR_SUCCESS /1 Serial number was read sucessfully

Equivalent LAPI Function
dr vReadSeri al No()

See Also

13.1.22 10CTL_DRV_READ TMA

Synopsis

Fetches data from any transparent pipe if any data is available. The function checks
al the boards and all the transparent pipes for received data.

Input Data Sructure

Word fnBufSize; /1 Size of buffer reserved for storage of the

/'l received nessage.

Output Data Sructure
typedef struct {

ThorRc rc; /1 Function return code
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Byt e fnBuf [ HDLC_FRAME_LENGTH MAX+1]; // Buffer into which the received
/1 message will be witten
Thor Fr ameHeader frnHeader; // Pointer to header structure that wll
/1 be filled in by Driver
} loctl DrvReadRet urnT;

Possible Return Codes
THOR_SUCCESS /1 A received frame was retrieved successfully
THOR_NO_FRAMES /1 No data has been received and

/1 is ready to be read.

Equivalent LAPI Function
dr vReadTrma()

See Also
| OCTL_DRV_READ_TMA
| OCTL_HDLC_WRI TE_PI PE

13.1.23 IOCTL_DRV_READ_CONFIG_DATA

Synopsis
Reads the Thor2 T1/E1 configuration data from the flash.

Input Data Sructure
short boar dNo; /'l Nurmber of the Thor-2 board

Output Data Sructure
typedef struct {

Thor Rc rc; /'l Function return code
Thor Confi gT cf gbDat a; /1 Configuration data
} loctl DrvReadConfi gDat aRet ur nT;

Possible Return Codes

THOR_SUCCESS Il K

THOR_WRONG_CONFI G_VER /1 Configuration data has a different revision
/1 than supported by this driver

THOR _| NVALI D_BQARD_NO /'l Supplied board nunber is not valid

Equivalent LAPI Function
dr vReadConf i gDat a()
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See Also

| OCTL_DRV_WRI TE_CONFI G_DATA

13.1.24 I0OCTL_DRV_READ_IO

Synopsis

Reads a byte (8 hits) from an I/O-port in an on-board device.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board

unt portld /1 Local 1/O bus port address to be read
} loctl DrvReadl oT;

Output Data Sructure
typedef struct {

ThorRc rc; /1 Function Return code
Byt e val ue; /1 value of the I/O port.
} loctl DrvReadl oRet ur nT;

Possible Return Codes
THOR_SUCCESS

Equivalent LAPI Function
dr vReadl o()

See Also

| OCTL_DRV_WRI TE_| O

13.1.25 IOCTL_DRV_READ_MEM

Synopsis

Reads a Word (16 bits) from an on-board memory (DRAM) location.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board

U ong | nbAddr; /'l Local (on-board) Menory address (flat nodel)
} loct| DrvReadMenT,;
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Output Data Sructure
typedef struct {

ThorRc rc; /1 Function return code
Wor d val ue; /1 Value of the menmory | ocation
} loctl DrvReadMenRet ur nT;

Possible Return Codes
THOR_SUCCESS

Equivalent LAPI Function
dr vReadMen()

See Also
| OCTL_DRV_READ_MENB2
| OCTL_DRV_WRI TE_MEM

13.1.26 IOCTL_DRV_READ_MEM32

Synopsis

Reads a Double-Word (32 bits) from an on-board memory (DRAM) location.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board

U ong | nbAddr; /1 On-board Menory address (flat nodel)
} loctl DrvReadMenT,;

Output Data Sructure
typedef struct {

ThorRc rc; /'l Function return code
U ong val ue; /1 Value of the menory | ocation
} loctl DrvReadMenB2Ret ur nT;

Possible Return Codes
THOR_SUCCESS

Equivalent LAPI Function
dr vReadMen()
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See Also
| OCTL_DRV_READ _MEM
| OCTL_DRV_WRI TE_MEM

13.1.27 10CTL_DRV_READ MEM_BLOCK

Synopsis

Copies ablock of datafrom the on-board memory to a buffer in the host memory.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board
U ong | nbAddr; /'l Local (on-board) Menory address (flat nodel)
U nt count; /1 Number of bytes to be processed

} loctl DrvMenBl ockT;

Output Data Sructure

Byt e buf[count]; /1 Count bytes copied fromthe on-board nenory.

Possible Return Codes
N A

Equivalent LAPI Function
dr vReadMenBI ock()

See Also

| OCTL_DRV_WRI TE_MEM BLOCK

13.1.28 IOCTL_DRV_RESET_DEVICES

Synopsis

Resets (provides a pulse on the reset pins) the following Thor-2 devices:
- LineInterfaces (L10 and L11)

- Time-Space Switch (TSS)

- HDLC Controller (HDLC)

- Codecs (CD0 and CD1)

Input Data Sructure
short /1 boardNo - nunmber of the Thor-2 board
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Output Data Sructure

Thor Rc /1 Function Return code

Possible Return Codes

THOR_SUCCESS 11 K
THOR_| NVALI D_BOARD NO // Supplied board nunmber is not valid

Equivalent LAPI Function

dr vReset Devi ces()

See Also
| OCTL_DRV_RESET_DRI VER

13.1.29 IOCTL_DRV_RESET_DRIVER

Synopsis

Resets the Driver software. Clears and re-initializes the internal data structures.

Input Data Sructure
NULL

Output Data Sructure

Thor Rc /'l Function Return code

Possible Return Codes
THOR_SUCCESS /] OK

Equivalent LAPI Function
drvReset Dri ver ()

See Also
| OCTL_DRV_RESET_DEVI CES

13.1.30 IOCTL_DRV_RESET_HDLC

Synopsis
Resets the HDL C device. Used internally within the driver.
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[nput Data Sructure
short boar dNo /1 Board number hosting the HDLC device

Output Data Sructure

Thor Rc /1l Function Return code

Possible Return Codes
THOR_SUCCESS Il K

Equivalent LAPI Function

13.1.31 IOCTL_DRV_SET_CLK_SRC

Synopsis

Sets the clock source for the Thor-2 board. All the internal data highways are
synchronized and run from the same master clock. The possible clock sources are
defined by Thor CIkSrcType.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board

short cl kSrc; /1 TSS clock source to be used (ThorC kSrcType)
} loctlDrvSetd kSrcT;

Output Data Sructure

Thor Rc /1l Function Return code

Possible Return Codes

THOR_SUCCESS Il K

THOR_TSS I NVALID TIM NG MODE // The provided Cock Source is not valid
/1 See Thord kSrcType for valid val ues

THOR _| NVALI D_BQARD_NO /'l Supplied board nunber is not valid

Equivalent LAPI Function
drvSet Cl kSrc()
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13.1.32 IOCTL_DRV_SETUP

Synopsis

Provides the driver the communications parameters to be used with the Thor-2
board(s). This function only needs to be called in DOS. In Windows 95 and Windows
NT the information is available to the driver from the Windows Registry.

NOTE: This function is included in the SAPI so that the Registry values can be
overwritten from the application. This function should normally not be used.

Input Data Sructure
typedef struct {

short ioBaseAddr; /1
short noCf Boar ds; I
short irq; /1
Word infoBufferSize; /1

} loctl DrvSet upT;

Output Data Sructure

I/ O base address of the Thor-2 Board
Nurber of Boards installed (up to 4).
IRQ for all the installed THOR boards

Size of driver fifo

Thor Rc /'l Function Return code

Possible Return Codes
THOR_SUCCESS

THOR | NVALI D_BOARD_NO
THOR_| NVALI D_I RQ NO
THOR_| NVALI D_ADDR

Equivalent LAPI Function
drvSet up()

See Also
| OCTL_DRV_INIT

13.1.33 IOCTL_DRV_SETUP_10_WIN

Synopsis

Il K

/'l The supplied board nunber is not valid

/1 The supplied | RQ nunber is not valid

/1 The supplied |/ O Base address is not valid

Initializes the dliding 1/0 window by setting the Host I/0 Offset (HIO register) and the
host 1/0 Window Size (IWS register).
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With DOS driver this function must be caled before any memory window functions
are caled. In Windows 95 and Windows NT use of this function is not necessary as
the information is available to the driver from the Windows Registry.

NOTE: This function is included in the SAPI so that the Registry values can be
overwritten from the application. This function should normally not be used.

Input Data Sructure
typedef struct {
short boar dNo; /'l Nunber of the Thor-2 board

short hostloOffset; /1 Absolute of fset address for the sliding w ndow

/1 in the host 1/0O address space
short hostl oW ndowSi ze; // Size of the wi ndow (Bytes) in the host
/1 1/ O address space.
} loctl DrvSet upl oW nT;

Output Data Sructure

Thor Rc /'l Function Return code

Possible Return Codes

THOR_SUCCESS Il K

THOR | NVALI D_HOST | O OFFSET  // The provided host |/O offset value is invalid
THOR_ I NVALID | O WNDOW SIZE // The provided I/O wi ndow size is invalid
THOR _| NVALI D_BQARD_NO /1 Supplied board nunber is not valid

Equivalent LAPI Function
drvSet upl oW n()

See Also
| OCTL_DRV_SETUP_MEM W N

13.1.34 IOCTL_DRV_SETUP MEM_WIN

Synopsis

Initializes the memory window by setting the host memory offset (HMO register) and
the host memory window size (MWS register).

With DOS driver this function must be called before any memory window functions
are caled. In Windows 95 and Windows NT use of this function is not necessary as
the information is available to the driver from the Windows Registry.

NOTE: This function is included in the SAPI so that the Registry values can be
overwritten from the application. This function should normally not be used.
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Input Data Sructure

typedef struct {
short boar dNo; /'l Nunber of the Thor-2 board

U ong host MenoryOf f set ; /1 Absolute starting addresses of the nenory
/1 in the host menory address space
/1 (e.g. 0x0DO00O0).

U ong host Menor yW ndowSi ze // Size (no of bytes) of the menory wi ndow
/1 in the host menory address space
/1 (256 <= size <= 16MByte). Typical val ues:
/1l 16kBytes, 32kBytes, or 64kBytes.

} loctl DrvSet upMemA nT;

Output Data Sructure

Thor Rc /'l Function Return code

Possible Return Codes
THOR_SUCCESS TG ¢
THOR | NVALI D HOST_MEM OFFSET  // The provided host nenory offset
/1 value is invalid
THOR | NVALI D_MEM W NDOW SI ZE  // The provi ded nmenory wi ndow size is invalid
THOR _| NVALI D_BQOARD_NO /'l Supplied board nunber is not valid

Equivalent LAPI Function
drvSet upMem n()

See Also

| OCTL_DRV_SETUP_| O W N

13.1.35 IOCTL_DRV_START_EVENT_NOTIFICATIONS

Synopsis

Begins the event notifications from the driver. Once activated, the driver will send a
WIN32 Event to the application upon reception of a message or a Hardware/Line
status change. This mechanism alows applications to be written in event driver
fashion.

Input Data Sructure
HANDL E /1 Wndows Event Handl e created by the application

Output Data Sructure
Thor Re
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Return Codes
THOR_SUCCESS

Equivalent LAPI Function
dr vRegi st er Cal | back()

See Also
| OCTL_DRV_START_EVENT_NOTI FI CATI ONS

13.1.36 IOCTL_DRV_STOP_EVENT_NOTIFICATIONS

Synopsis

Stops the event notifications from the driver. Should be called at the end of the
application.

Input Data Sructure

NULL

Output Data Sructure
Thor Re

Return Codes
THOR_SUCCESS

Equivalent LAPI Function
drvd eanup()

See Also

| OCTL_DRV_STOP_EVENT_NOTI FI CATI ONS

13.1.37 IOCTL_DRV_STATUS 2 STR

Synopsis

Converts a status code to a string. Returns a string describing the status code in a
general fashion. Can be used for “quick and dirty” solutions when the status code is
not properly analyzed by the application, but at least something needs to be displayed
to the user.
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Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board
short |i No; /1 Nurmber of the Line Interface
Thor St at usType st at usCode; /] Status code to be converted to a string

} loctlDrvStatus2StrT

Output Data Sructure
typedef struct {

ThorRc rc; /1 Function Return code
char str[1 OCTL_DRV_RETURN_STR_LEN MAX+1]; /] Status string
short strlLen; /1 Length of the returned string

} loctlDrvStringReturnT;

Return Codes

THOR_SUCCESS
THOR_DATA _TOO_LARGE /1 Status string is larger than the reserved
/1 buffer in the Qutput Data Structure

Equivalent LAPI Function
drvStatus2Str ()

See Also

| OCTL_DRV_THOR RC 2_STR

13.1.38 IOCTL_DRV_THOR_RC 2 STR

Synopsis

Converts a ThorRc code to a string. Returns a string describing the error code in a
general fashion. Can be used for “quick and dirty” solutions when the return code is
not properly analyzed by the application, but at least something needs to be displayed
to the user.

Input Data Sructure

Thor Re /] errCode - Return Code to be converted to a string

Output Data Sructure
typedef struct {

ThorRe rc; /1 Function Return code

char str[1 OCTL_DRV_RETURN_STR LEN MAX+1]; /1 Corresponding string

short strlLen; /1 Length of the returned string
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} loctlDrvStringReturnT;

Possible Return Codes

THOR_SUCCESS
THOR DATA_TOO_LARGE

THOR | NVALI D_RETURN_CODE

/1
/1
/1
/1

Equivalent LAPI Function

drvThor Re2Str ()

See Also
| OCTL_DRV_STATUS 2_STR

13.1.39 IOCTL_DRV_REG_VALUES

Synopsis

val id.

Status string is larger than the reserved
buffer in the Qutput Data Structure

The return code passed to the function is not

Return the board communication and configuration information stored in the

Windows Registry.

Input Data Sructure
NULL

Output Data Sructure
typedef struct {

ThorRc rc;

short irg;

short i oBaseAddr ;
short noCf Boar ds;

Ui nt i nfoBuf ferSi ze;
U ong

U ong

Wor d

Wor d

U ong

menmW nOF f set [ BOARD_PER_P(C] ;
memN nSi ze[ BOARD_PER PC] ;

i OW nOf f set [ BOARD_PER_PC] ;

i OW nSi ze[ BOARD_PER_PC] ;

br dDr anSi ze[ BOARD_PER_P(C] ;

} loctl DrvVxDRegVal uesRet urnT;

Possible Return Codes
1/

THOR_SUCCESS

(0.6

/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

Function return code

| RQ used by the VxD

I/ O Base Address used

Nunber of Boards Installed

Si ze of the message FIFO

Menory W ndow OfFfset for Board X
Menory W ndow Offset for Board X
I /O Wndow O fset for Board X

I /O Wndow Size for Board X

DRAM nenory installed on board
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Equivalent LAPI Function
dr vReadDri ver Dat a()

See Also
| OCTL_DRV_VXD_STATUS

13.1.40 IO0CTL_DRV_STATUS

Synopsis
Return the status of the VxD driver and the installed boards.

Input Data Sructure
NULL

Output Data Sructure
typedef struct {

ThorRc rc; /1l Function return code
Thor Rc  vxdSt at us; /1 Overall status of the VxD
Thor Rc  boar dSt at us[ BOARD_PER_PC] ; /1 1 ndividual board statuses

short fail edFuncti on[ BOARD_PER PC]; // |1 COCTL code indicating which function
/1 has failed last if the board is not OK
} loctl DrvVxDSt at usRet urnT;

Possible Return Codes
THOR_SUCCESS Il K

Equivalent LAPI Function

drvGet St at us()
dr vGet Boar dSt at us()

See Also
| OCTL_DRV_VXD_REG VALUES

13.1.41 IOCTL_DRV_WRITE_CONFIG_DATA

Synopsis

Stores the Thor-2 T1/E1 configuration data persistently into the on-board flash
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memory.

Input Data Sructure
typedef struct {

short boar dNo; /1 Nunber of the Thor-2 board

Thor Conf i gT cf gbDat a; /1 Configuration data to be witten
} loctl DrvWiteConfi gDat aT;

Output Data Sructure

Thor Rc /1l Function return code

Possible Return Codes

THOR_SUCCESS Il K

THOR_FLASH ERASE ERR // Failed to erase the Flash Sector
THOR_FLASH WRITE_ERR // Wite to the flash failed

THOR_FLASH CONFI G ERR // Configuration did not conplete successfully
THOR _| NVALI D_BQOARD_NO /'l Supplied board nunber is not valid

Equivalent LAPI Function
drvWiteConfi gData()

See Also
| OCTL_DRV_READ CONFI G_DATA

13.1.42 10CTL_DRV_WRITE_|O

Synopsis

Writes a byte (8 bits) to an 1/O-port in an on-board device.

Input Data Sructure
typedef struct {

short boar dNo; /1 Nurmber of the Thor-2 board
Ui nt portld; /! On-board I/ O port address
Ui nt val ue; /] Byte Value (8 bits) to be witten to the I/O port

} loctl DrvWitel oT;

Output Data Sructure

Thor Rc /1 Function Return code

Possible Return Codes
THOR_SUCCESS
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Equivalent LAPI Function

See Also
dr vReadl o()

13.1.43 IOCTL_DRV_WRITE_MEM

Synopsis

Write a Word (16 bits) to the on-board memory (DRAM) location.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board
U ong | nbAddr; /1 On-board Menory address (flat nodel)
Word val ue; /1 Word (16-bit) value to be witten

} loctl DrvWit eMent;

Output Data Sructure

Thor Rc /'l Function Return code

Possible Return Codes
THOR_SUCCESS Il K

Equivalent LAPI Function
drvwiteMen()

See Also

| OCTL_DRV_WRI TE_MEMB
| OCTL_DRV_W\RI TE_MEMB2
| OCTL_DRV_READ MEM

13.1.44 I0CTL_DRV_WRITE_MEMS8

Synopsis

Writes a Byte (8 hits) to the on-board memory (DRAM) location.

Input Data Sructure

typedef struct {
short boar dNo; /'l Nunber of the Thor-2 board
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U ong | nbAddr; /] On-board Menory address (flat nodel)
Byt e val ue; /1 Byte (8-bit) value to be witten

} loctl DrvWiteMenBT;

Output Data Sructure

Thor Rc /'l Function Return code

Possible Return Codes
THOR_SUCCESS Il OK

Equivalent LAPI Function
drvwWiteMenB()

See Also

| OCTL_DRV_WRI TE_MEM

| OCTL_DRV_WRI TE_MEMB2
| OCTL_DRV_READ_MEM

13.1.45 IOCTL_DRV_WRITE_MEM32

Synopsis

Writes a Double-Word (32 bits) to the on-board memory (DRAM) location.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board
U ong | nbAddr; /] On-board Menory address (flat nodel)
U ong val ue; /1 Double-Word (32-bit) value to be witten

} loctl DrvWwiteMenB2T

Output Data Sructure

Thor Rc /'l Function Return code

Possible Return Codes
THOR_SUCCESS

Equivalent LAPI Function
drvWiteMenB2()

Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000
Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide
194 System API - t2vxddef.h

See Also

| OCTL_DRV_WRI TE_MEM
| OCTL_DRV_WRI TE_MEMB
| OCTL_DRV_READ_MEM

13.1.46 10CTL_DRV_WRITE_MEM_BLOCK

Synopsis
Copies ablock of datafrom a buffer in the host memory into the on-board memory.

Caveat: Only worksfor block sizes smaller than the memory window size.

Input Data Sructure

A buffer containing the following data:

short boardNo // Nunber of the Thor-2 board
U ong | nbAddr // On-board nenory starting address for witing
Ui nt count /1 Length of the databuffer to be witten to the on-board nenory

Byt e[ count ] /1 databuffer to be witten (count nunber of Bytes)

Output Data Sructure

Thor Rc /1 Function Return code

Possible Return Codes

THOR_SUCCESS 11 K
THOR_DATA_TOO_LARGE /1 Attenpted to fill a menmory block that is |arger

/1 than the menory w ndow size

Equivalent LAPI Function
drvWit eMenBl ock()

See Also
| OCTL_DRV_READ_MEM BLOCK
| OCTL_DRV_CMP_MEM BLOCK
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13.2 Linelnterface (L1) Operations

13.21 IOCTL_LI_ALARM_OFF

Synopsis

Stops sending a previously initiated alarm towards the remote end. The alarm sending
can be turned on with IOCTL_LI_ALARM_ON.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the board hosting the Line Interface
/'l transceiver
short 1i No; /1 Nunber of the Line Interface transceiver
Li Al arnType al arnilfype; // Alarmtype to turn on or off
} loctl Li Al ar nf;

Output Data Sructure

Thor Rc /1 Function return code

Possible Return Codes

THOR_SUCCESS 11 K
THOR | NVALI D_ALARM TYPE // The provided alarmtype is not a valid type
THOR_WRONG_CONTEXT /1 The provided alarmtype is not available in the

/1l current Li node
THOR | NVALI D BOARD NO // Function was supplied an invalid board nunmber
THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

Equivalent LAPI Function
l'i Al ar moff ()

See Also
| OCTL_LI _ALARM ON

13.2.2 IOCTL_LI_ALARM_ON

Synopsis

Initiates the sending of an alarm towards the remote end. The sending of an alarm will
continue until turned off with IOCTL_LI_ALARM_OFF.
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Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the board hosting the Line Interface
/1 transceiver
short i No; /1 Nurmber of the Line Interface transceiver
Li Al arnType al arnifype; // Alarmtype to turn on or off
} loctl Li Al ar nf;

Output Data Sructure

Thor Rc /1l Function return code

Possible Return Codes

THOR_SUCCESS Il K
THOR | NVALI D_ALARM TYPE // The provided alarmtype is not a valid type
THOR_WRONG_CONTEXT /1 The provided alarmtype is not available in the

/1 current Li npde
THOR | NVALI D BOARD NO // Function was supplied an invalid board nunber
THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

Equivalent LAPI Function
i Al 'ar nOn()

See Also

| OCTL_LI _ALARM OFF

13.2.3 IOCTL_LI BIT_ROB_ACCESS DISABLE

Synopsis
Disables the sending and receiving of bit-robbed signalling data.

NOTE: Only meaningful in T1 mode.

Input Data Sructure
typedef struct {

short boar dNo; /1 Nunmber of the board hosting the Line Interface transceiver
short |i No; /1 Number of the Line Interface transceiver
} loctlLiT;

Output Data Sructure

Thor Rc /1l Function return code
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Possible Return Codes

THOR_SUCCESS Il K

THOR_WRONG_CONTEXT /1 Bit Rob Data is not available in E1 Mde
THOR | NVALI D BOARD NO // Function was supplied an invalid board nunmber
THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

Equivalent LAPI Function
I'i Bi t RobAccessDi sabl e()

See Also

| OCTL_LI _BI T_ROB_ACCESS_ENABLE
| OCTL_LI _SET_BI T_ROB_DATA

13.2.4 1OCTL_LI _BIT_ROB_ACCESS ENABLE

Synopsis

Enables the user to send and receive bit-robbed signalling data. Bit Robbing can be
used in F12, ESF, and F72 frame formats (T1 only). In F12 and F72 there are two
signaling channels called A and B. In ESF format there are four signaling channels: A,
B, C, and D. The received signaling data is passed to the user via the drvRead()
function (See the Thor FrameType: THOR_FM_BRS). To transmit bit-robbed signaling
data, usethe function IOCTL_LI_SET BIT _ROB_DATA.

If acertain time-slot is used for data traffic, it cannot be overwritten with bit-robbing

data, and those time slots should be defined as “Clear Channels” (see the Clear-
Channel parameter in the T2config configuration file). If a time-slot (channel) is
defined as a Clear Channel it will nbe overwritten by bit robbing or Zero Code
Suppression (ZCS, B7 stuffing).

NOTE: Only meaningful in T1 mode, and in F12, ESF, and F72 frame formats.

Input Data Sructure
typedef struct {

short boar dNo; /1 Nunber of the board hosting the Line Interface transceiver
short |i No; /1 Nurmber of the Line Interface transceiver
} loctlLiT;

Output Data Sructure

Thor Rc /'l Function return code

Possible Return Codes
THOR_SUCCESS Il OK
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THOR_WRONG _CONTEXT // Bit Rob Data is not available in E1 Mde

THOR_NOT_SETUP /1 The LI has not been configured with for a frane
/1 format that supports Bit Robbing

THOR | NVALI D BOARD NO // Function was supplied an invalid board nunber

THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

Equivalent LAPI Function
|'i Bi t RobAccessEnabl e()

See Also

| OCTL_LI _BI T_ROB_ACCESS_DI SABLE
| OCTL_LI _SET_BI T_ROB_DATA

13.25 I0OCTL_LI_CONFIGURE

Synopsis

Initializes one Line Interface Transceiver for E1 or T1 mode. The configuration
parameters to be used are passed to the function with the liConfigOptions argument.
The configuration options to be used can first be read from the flash with the
IOCTL_DRV_READ_CONFIG_DATA function, or can later be stored to the flash
memory with the IOCTL_DRV_WRITE_CONFIG_DATA function.

Input Data Sructure
typedef struct {

short boardNo; // Nunber of the board hosting the Line Interface transceiver
short 1i No; /1 Nunber of the Line Interface transceiver
Li Mode |i Mode; /1 Mode to be configured to: THOR T1 or THOR E1
Li ConfigOptionsT |i ConfigOptions; // Configuration paranmeters to be used
} loctl Li ConfigureT;

Output Data Sructure

Thor Rc /'l Function return code

Possible Return Codes
THOR_SUCCESS Il K
THOR_LI _I NVALI D_MODE /! The provided LI Mdde is invalid (not Tl or E1)
THOR_LI _I NVALI D_CLOCK_MODE /'l The provided LI clock nbde is not a valid node
THOR LI _I NVALI D_RESYNC _OPTION // The provided LI Auto Resynchronization

/1 configuration option is not a valid option
THOR LI _I NVALID TRANSM T_LINE CODE // The provided LI Transmit line code is

/1 not a valid code

THOR_LI _I NVALI D RECEI VE_LINE_CODE // The provided LI Receive line code is not
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/1 a valid code
THOR LI _I NVALI D_Al'S DETECTI ON_OPTION // The provided LI Al'S detection option
/1 is not a valid option
THOR LI _I NVALI D_TRANSM T_FRAME_FORMAT // The provided LI Transmit Frane Fornat
/1l is not a valid format
THOR LI _I NVALI D_RECEI VE_FRAME_FORMAT // The provided LI Receive Frane Fornat
/1 is not a valid format
THOR_LI _I NVALI D HDB3_ERROR _OPTION // The provided LI HDB3 Error Detection
/1 option is not a valid option
THOR LI _I NVALI D_REGAI N MULTI _FRAMVE OPTION // The provided LI Regain Milti
/1 Franme option is not a valid option
THOR LI _I NVALI D_REMOTE_ALARM OPTION // The provided LI Renpte Alarmoption is
/1 not a valid option
THOR_LI _I NVALI D TRANSM T_PONER OPTION // The provided LI Transmit Power option
/1 is not a valid option
THOR LI _I NVALI D_RECEI VE_EQUALI ZER_OPTION // The provided LI Receive Equalizer
/1 option is not a valid option
THOR LI _I NVALI D_SI GNALI NG_MODE // The provided LI Signaling node is not a
/1 valid node
THOR_LI _I NVALI D FRAME_FORVMAT // The provided LI Frane Format is not a valid
/1 format
THOR LI _I NVALI D_TRANSM T_REMOTE_ALARM FORMAT // The provided LI Transnit
/1 Rermote Alarm Format is not a valid format
THOR LI _I NVALI D_RECEI VE_REMOTE_ALARM FORMAT // The provided LI Receive Renote
// AlarmFormat is not a valid fornat
THOR_| NVALI D BOARD NO // Function was supplied an invalid board nunber
THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

Equivalent LAPI Function
I'i Configure()

See Also

| OCTL_DRV_READ_CONFI G_DATA
| OCTL_DRV_WRI TE_CONFI G_DATA

13.2.6 IOCTL_LI_EXISTENCE_CHK

Synopsis

Attempts to read certain registers in the line interfaces and verifies that they contain
the default values. The registers should contain the default values after reset. This
function can be used to test is a board is present of to test that the Line Interface
transceiver circuits are functional.
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Input Data Sructure
typedef struct {

short boar dNo; /1 Nunber of the board hosting the Line Interface transceiver
short |i No; /1 Nurmber of the Line Interface transceiver
} loctlLiT;

Output Data Sructure

Thor Rc /'l Function return code

Possible Return Codes

THOR_SUCCESS /'l The registers contain the default val ues
THOR_NON_DEFAULT_LI /1 Non default values read. Either there is

/1 no Thor-2 board present or the Lls are

/1 not functioning properly.
THOR _| NVALI D_BQOARD_NO /1 Function was supplied an invalid board nunber
THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

Equivalent LAPI Function
|'i Exi st enceChk()

See Also
| OCTL_DRV_BOARD_EXI STENCE

13.2.7 IOCTL_LI_FORCE_RESYNCH

Synopsis

Initiates the resynchronization procedure of the pulse frame and the CRC-multiframe
starting directly after the old framing candidate.

Input Data Sructure
typedef struct {

short boar dNo; /1 Nunber of the board hosting the Line Interface transceiver
short |i No; /1 Nurmber of the Line Interface transceiver
} loctlLiT;

Output Data Sructure

Thor Rc /'l Function return code

Possible Return Codes
THOR_SUCCESS Il K
THOR _| NVALI D_BQOARD_NO /1 Function was supplied an invalid board nunber

Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000

Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide
System API - t2vxddef.h

THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

13.2.8 IOCTL_LI_GET _BIT_ROB_DATA

Synopsis

Gets the bit robbing signalling information.
NOTE: Only meaningful in T1 mode
Input Data Sructure

typedef struct {

short boar dNo; /1 Number of the board hosting

/1l the Line Interface transceiver

short 1i No; /1 Nurmber of the Line Interface transceiver
} loctlLiT;

Output Data Sructure
typedef struct {

Thor Re rc; /1 Function Return Code
Li Br Dat a br Dat a; /! Received Bit-rob signalling data
} loctl Li Get Bi t RobDat aRet ur nT;

Possible Return Codes

THOR_SUCCESS Il K

THOR_WRONG_CONTEXT /1 The operation is not available in Tl node
THOR | NVALI D BOARD NO // Function was supplied an invalid board nunmber
THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

Equivalent LAPI Function
| i Get Bi t RobDat a()

See Also
| OCTL_LI _SET_BI T_ROB_DATA

13.2.9 IOCTL_LI_GET_SA BIT VALUE

Synopsis

201

Retrieves the value to of the received SaX bits. Returns a byte (8-hits) received during

the last CRC-Multiframe.

NOTE: Only meaningful in E1 mode
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Input Data Sructure
typedef struct {

short boardNo; // Nunber of the board hosting the Line

/1 Interface transceiver
short I'i No; /1 Nurmber of the Line Interface transceiver
Li SaBi t saBit; /l Sa bit to use

} loctl Li Get SaBi t Val ueT,;

Output Data Sructure
typedef struct {

Thor Rc rc; /1 Function Return Code

Byt e saVal ; /] Sa byte received. LSB first.
} loctl Li Get SaBi t Val ueRet ur nT;

Possible Return Codes

THOR_SUCCESS Il K

THOR_WRONG_CONTEXT /1 The operation is not available in Tl node
THOR | NVALI D BOARD NO // Function was supplied an invalid board nunber
THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

Equivalent LAPI Function
| i Get SaBi t Val ue()

See Also

I OCTL_LI _SET_SI_BI T_VALUE
| OCTL_LI _SA Bl T_ACCESS DI SABLE
| OCTL_LI _SA Bl T_ACCESS ENABLE

13.2.10 IOCTL_LI_GET_S|_BIT_VALUE

Synopsis

Retrieves the value of the Si bits received during the last frame. In Doubleframe
format, these are the first bits of each frame. In CRC-Multiframe format, the Si bit are
the first bits of frames 13 and15. In CRC-Multiframe format these bits are also known
as the E-bits of spare bits for international use.

NOTE: Only meaningful in E1 mode

Input Data Sructure
typedef struct {

short boar dNo; /1 Nunber of the board hosting the Line Interface transceiver
short 1i No; /1 Nunber of the Line Interface transceiver
Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000

Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide
System API - t2vxddef.h 203

} loctlLiT;

Output Data Sructure
typedef struct {

Thor Rc rc; /1 Function Return Code
Byte si 1val ; /'l Value of the FAS Si-bit in doubleframe fornmat
/1l or Si (E) bit in frame 13 in CRC-multifranme formt
Byte si2val; /1 Value of the service word Si bit in Doubl eFrane fornmat
/1 or Si (E) bit in frame 15 in CRC-nultifranme fornmat
} loctl Li Get Si Bi tVal ueRet urnT;

Possible Return Codes

THOR_SUCCESS Il K

THOR_WRONG_CONTEXT /1 The operation is not available in Tl node
THOR | NVALI D BOARD NO // Function was supplied an invalid board nunmber
THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

Equivalent LAPI Function
I'i Get Si BitVal ue()

See Also

| OCTL_LI _SET_SI_BI T_VALUE

13.2.11 IOCTL_LI_GET_STATUS

Synopsis

Checks and returns the physical line status of the TL/EL line interface.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the board hosting the Line Interface transceiver
short |i No; /1 Number of the Line Interface transceiver
} loctlLiT;

Output Data Sructure

Thor Rc /1 Function return code

Possible Return Codes

THOR L1_OK /'l Physical Layer is up

THOR_L1_DOWN /'l Physical Layer is down

THOR _| NVALI D_BQOARD_NO /1 Function was supplied an invalid board nunber
Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000

Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide
204 System API - t2vxddef.h

THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

Equivalent LAPI Function
li Get Status()

13.212 IOCTL_LI_LOOP

Synopsis

Loops the Line Interface receive and transmit lines; |.e. received EL/T1 data will be
transmitted back on the transmit pairs.

Input Data Sructure
typedef struct {

short boar dNo; /1 Board nunber.
short |i No; /1l Line Interface nunber
Li LoopT | oopType; /1 Loop Type: Line |loop or Renote | oop

} loctlLiLoopT;

Output Data Sructure

Thor Rc /1 Function return code

Possible Return Codes

THOR_SUCCESS Il K

THOR LI _I NVALI D_LOOP_TYPE // The provided |loop type is not valid

THOR _| NVALI D_BQOARD_NO /1 Function was supplied an invalid board nunber
THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

Equivalent LAPI Function
I'i Loop()

13.2.13 IOCTL_LI1_SA BIT_ACCESS DISABLE

Synopsis

Disables the sending of the Sabit values specified with the
IOCTL_LI_SET SA BIT_VALUE function.

NOTE: Only meaningful in E1 mode

Input Data Sructure
typedef struct {
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short boar dNo; /1 Nunber of the board hosting the Line Interface transceiver
short 1i No; /1 Nunber of the Line Interface transceiver

} loctlLiT;

Output Data Sructure

Thor Rc /'l Function return code

Possible Return Codes

THOR_SUCCESS Il K

THOR_WRONG_CONTEXT /1 The operation is not available in Tl node
THOR | NVALI D BOARD NO // Function was supplied an invalid board nunmber
THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

Equivalent LAPI Function
|i SaBit AccessDi sabl e()

See Also

| OCTLE_LI _SA BI T_ACCESS_ENABLE
| OCTL_LI _SET_SA BI T_VALUE
| OCLT_LI _GET_SA BI T_VALUE

13.2.14 IOCTL_L1_SA BIT_ACCESS ENABLE

Synopsis

Enables the sending the  Sabit values
IOCTL_LI_SET_SA_BIT_VALUE function.

NOTE: Only meaningful in E1 mode

Input Data Sructure
typedef struct {

specified  with  the

short boar dNo; /1 Nunber of the board hosting the Line Interface transceiver
short 1i No; /1 Nurmber of the Line Interface transceiver

} loctlLiT;

Output Data Sructure

Thor Rc /'l Function return code

Possible Return Codes

THOR_SUCCESS Il K
THOR_WRONG_CONTEXT /1 The operation is not available in Tl node
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THOR | NVALI D BOARD NO // Function was supplied an invalid board nunber
THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

Equivalent LAPI Function
| i SaBi TAccessEnabl e()

See Also

| OCTL_LI _SET_SA BI T_VALUE

| OCTL_LI GET_SA BI T_VALUE

| OCTL_LI _SA BI T_ACCESS DI SABLE

13.2.15 IOCTL_LI_SET_BIT_ROB_DATA

Synopsis

If Bit robbing has been enabled with a successful cal to
IOCTL_LI BIT ROB_ACCESS ENABLE, then this function will transmit the bit
robbed signaling data passed to this function. The same datawill be sent continuously
until this function has been called again to change the data. However, when called
repeatedly, every datawill be sent in at least one frame. If the function is called before
the transmitting of the previous data has been transmitted at least once, the function
will return THOR_TX_BUSY

NOTE: Only meaningful in T1 mode.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the LI
short I'i No; /1 Nurmber of the Line Interface
Li BrDat a br Dat a; /1 Bit-robbed signalling data to be transmitted

} loctl Li Bi t RobDat aT;

Output Data Sructure

Thor Rc /'l Function return code

Possible Return Codes

THOR_SUCCESS Il K
THOR_WRONG_CONTEXT /1l Bit Rob Signalling is only available in Tl node
THOR_NOT_SETUP /1 The LI has not been configured for a frane
/1 format that supports Bit Robbing
THOR_TX_BUSY /'l The previously specified data has not yet been
/] transmitted. Try again later
THOR_| NVALI D_BOARD_NO /1 Function was supplied an invalid board nunber
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THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

Equivalent LAPI Function
| i Set Bi t RobDat a()

See Also

| OCTL_LI _BI T_ROB_ACCESS_ENABLE
| OCTL_LI _BI T_ROB_ACCESS_DI SABLE

13.2.16 IOCTL_LI_SET_CLK_MODE

Synopsis

Setsa Line Interface Transceiver as a Clock Master or a Clock Slave.

Input Data Sructure
typedef struct {

short boardNo; // Nunber of the board hosting the Line Interface
/'l transceiver
short I'i No; /1 Nurmber of the Line Interface transceiver
Li O kMbde cl kMbde; // Clock Mde
} loctl Li Set G khbdeT;

Output Data Sructure

Thor Rc /'l Function return code

Possible Return Codes

THOR_SUCCESS Il K

THOR LI _I NVALI D CLOCK_MODE // The provided clock nmbde is not a valid node
THOR _| NVALI D_BQARD_NO /1 Function was supplied an invalid board nunber
THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

Equivalent LAPI Function
l'i Set C kMbde()

13.2.17 IOCTL_LI1_SET_SA BIT_VALUE

Synopsis

Sets the value to be sent at the SaX hits. Eight bits to be sent can be specified per Sa-
bit. In CRC-Multiframe format, one bit is sent in the corresponding Sa-bit location of
time-slot 0 in every other frame (in frames that do not contain frame alignment
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information). The least significant bit of the saval byte is sent first in the frame
number 1 of the multiframe and the most significant bit of the Byte is sent last in the

frame number 15 of the multiframe.

In Doubleframe format one bit of the saval word is sent in the every other frame

starting from the least significant bit.

NOTE: Only meaningful in E1 mode

Input Data Sructure
typedef struct {

short boardNo; // Nunmber of the board hosting the Line
/1 Interface transceiver
short I'i No; /1 Nunber of the Line Interface transceiver
Li SaBi t saBit; /l Sa bit to use
Byt e saVal ; /1 word to be sent. LSB first.

} loctlLi Set SaBit Val ueT;

Output Data Sructure

Thor Rc /'l Function return code

Possible Return Codes

THOR_SUCCESS Il K

THOR_WRONG_CONTEXT /1 The operation is not available in Tl node
THOR _| NVALI D_BQOARD_NO /1 Function was supplied an invalid board nunber
THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

Equivalent LAPI Function
| i Set SaBi t Val ue()

See Also

| OCTL_LI _GET_SA BI T_VALUE
| OCTL_LI _SA Bl T_ACCESS ENABLE
I OCTL_LI _SA Bl T_ACCESS_ DI SABLE

13.2.18 IOCTL_LI1_SET_S| _BIT_VALUE

Synopsis

Sets the value to be sent at the Si bit positions. In Doubleframe format, these are the
first bits of each frame. In CRC-Multiframe format, the Si bits are the first bits of
frames 13 and 15. In CRC-Multiframe format these bits are also known as the E-bits

or Spare bits for International use.
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NOTE: Only meaningful in E1 mode

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the LI
short |i No; /1 Number of the Line Interface
Byte si 1val ; /1 Value of the FAS Si-bit in doubleframe fornmat
/1 or Si (E) bit in frame 13 in CRC-nultifranme format
Byte si2val; /1 Value of the service word Si bit in Doubl eFrane fornmat

/1l or Si (E) bit in frame 15 in CRCG-nultiframe format
} loctlLi SetSiBitVal ueT;

Output Data Sructure

Thor Rc /'l Function return code

Possible Return Codes

THOR_SUCCESS Il K

THOR_WRONG_CONTEXT /1 The operation is not available in T1 node
THOR | NVALI D_ BOARD NO // Function was supplied an invalid board nunber
THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

Equivalent LAPI Function
|'i Set Si Bi t Val ue()

See Also
| OCTL_LI _GET_SI _BI T_VALUE

13.2.19 IOCTL_LI_TRANSMIT_PIN_CONTROL

Synopsis

Enable or Disable (tri-state) the Transmit pair of the Line Interface.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the LI
short I'iNo; // Number of the Line Interface
short enable; // =1 to enable, =0 to disable (tri-state)

} loctlLiTransnitPinControl T;

Output Data Sructure

Thor Rc /'l Function return code
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Possible Return Codes

THOR_SUCCESS /11 K
THOR | NVALI D BOARD NO // Function was supplied an invalid board nunmber

THOR_| NVALI D_LI _NO /1 Function was supplied an invalid LI nunber

Equivalent LAPI Function

I'i Transm t Pi nControl ()

See Also
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13.3 High-Level Data Control (HDLC) Operations

13.3.1 IOCTL_HDLC_INIT_PIPE

Synopsis

Initializes the HDLC Controller. A pipe can contain one time-slat, only certain bits of
atime-slot (sub-channel), or several time-slots (super-channel). Each bit that is to be
included inthe pipeis passed asahit rate mask (see HdlcPipeOpts). The bit rate mask

is an array of 32 bytes, where index 0 is time-slot 0, etc. A ‘1’ in a bit position
indicates that the corresponding bit in the time-slot if included in the pipe. A pipe
needs to be configured before data or HDLC frames can be received or sent. The
initialization of the time-slot assignment and the selected channel is performed in both
TX and RX directions.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting
/1 the HDLC Controller
short pi peNo; /1 Nurmber of the Pipe (channel)

Hdl cPi peOpts pi peOpts; [/ Configuration options for the pipe
} loctl Hdl cl nitPipeT;

Output Data Sructure

Thor Rc /1 Function Return Code

Possible Return Codes

THOR_SUCCESS Il K

THOR_TOO_MANY_PI PES /1 The user has attenpted to initialize nore pipes
/1 than supported in this version

THOR_HDLC AR _BUSY /1 HDLC Controller is BUSY

THOR _| NVALI D_BQARD_NO /1 Function was supplied an invalid Board nunber

THOR _HDLC | NVALID_PIPE_NO // Function was supplied an invalid Pipe nunber

Equivalent LAPI Function
hdl cl ni t Pi pe()

13.3.2 IOCTL_HDLC_SEND_ABORT

Synopsis
Aborts the currently transmitted frame (if there is one being transmitted). The frame is
aborted by:
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0x7F for HDLC node

0x00 for TMB npde

0x0000 for TMR node

pi peOpts.tflag for TMA (pi peOpts. fl agAdj ust ment ==TRUE)
OxFF for TMA (pi peOpts. flagAdj ust nent ==FALSE)

To resume sending of frames, use the IOCTL_HDLC SEND DATA or
IOCTL_HDLC_SEND_PATTERN functions.

Input Data Sructure
typedef struct {

short boar dNo; /1 Nurmber of the Thor-2 board hosting the
/1 HDLC Controller
short pi peNo; /1 Nurmber of the Pipe (channel)
} loctl HdlcT;

Output Data Sructure
Thor Rc /1 Function Return Code

Possible Return Codes
THOR_SUCCESS Il K
THOR_HDLC_AR BUSY /1 HDLC Controller is BUSY
THOR_HDLC | NVALI D_STATE _TRANS // The pipe is not in a valid state
/1 to performthis action
THOR _| NVALI D_BQARD_NO /1 Function was supplied an invalid Board nunber
THOR_HDLC | NVALI D_PI PE_NO /'l Function was supplied an invalid Pipe nunber

Equivalent LAPI Function
hdl cSendAbort ()

See Also

| OCTL_HDLC_SEND_DATA
| OCTL_HDLC_SEND_PATTERN

13.3.3 IOCTL_HDLC_SEND_DATA

Synopsis

Transmits transparent data or HDLC frames over the specified pipe.

Input Data Sructure
typedef struct {
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short boar dNo; /1 Number of the Thor-2 board hosting the
/1 HDLC Controller
short pi peNo; /1 Number of the Pipe (channel)
Byte data[ HDLC FRAME_LENGTH MAX+1]; // Data to be sent
Word datalen; /'l Length of the data
Bool endCOf Dat a; /1 TRUE if a Frame End should be sent after the data

} loctl Hdl cSendDat aT;

Output Data Sructure
Thor Rc /1l Function Return Code

Possible Return Codes

THOR_SUCCESS /1 OK, nessage has been successfully sent
THOR_TX_BUSY /1 Transmitter not ready. Transmi ssion of the

/'l previous frane has not been conpl eted.

/1l Try again |ater.
THOR_HDLC_MsSG_TOO_LONG /1 The nessage (frane) is too long for the

/1 current driver configuration.
THOR_HDLC | NVALI D_TX_STATE /1l The pipe is not in avalid transnmit state
THOR_HDLC | NVALI D_STATE_TRANS // Function Internal error
THOR _| NVALI D_BQARD_NO /1 Function was supplied an invalid Board nunber
THOR_HDLC | NVALI D_PI PE_NO /'l Function was supplied an invalid Pipe number

Equivalent LAPI Function
hdl cSendDat a()

See Also

| OCTL_DRV_READ

13.34 I0CTL_HDLC_SEND_PATTERN

Synopsis

Transmits data patterns (which can be HDL C frames or transparent data) continuously
over a number of pipes. An array of patterns is passed as a parameter. This function
will send each pattern in the array, starting with the first pattern in the array. When the
last pattern in the array is sent it will wrap and send the first pattern again. Between
each pattern a number of inter-frame time fill characters can be sent (as specified in
HdlcDataPatternT). To stop sending the pattern, cal either the
IOCTL_HDLC_SEND_ABORT or the IOCTL_HDLC_SEND_DATA functions.

Input Data Sructure
typedef struct {
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short boar dNo;
short pi peNo;
Hdl cDat aPatt er nT patterns[ HDLC_NO PATTERNS_ MAX] ;

/1 Nurmber of the Pipe (channel)

short noOf Patterns;

} loctl Hdl cSendPat t ernT;

Output Data Sructure

Thor Rc

Possible Return Codes

THOR_SUCCESS
THOR TX_BUSY

THOR _HDLC_MSG_TOO_LONG

THOR_HDLC_AR BUSY

THOR_| NVALI D_BOARD_NO

THOR_HDLC_| NVALI D_PI PE_NO

/1 Number of the Thor-2 board hosting the HDLC Controller

/1 Patterns for the pipes

/1 Number of patterns to be sent

/1l Function Return Code

/1 Message accepted and is being sent

/'l Previous nessage not yet sent conpletely

/1 Try again |ater

/'l Message is too long to be sent
THOR_HDLC | NVALI D_STATE_TRANS // HDLC Invalid State Transition,

/'l Driver Internal error

/1 HDLC Controller is BUSY,

/1l Driver internal error

/1 Function was supplied an invalid Board nunber

/1 Function was supplied an invalid Pipe nunber

Equivalent LAPI Function

hdl cSendPat t er n()

See Also

| OCTL_HDLC_SEND_DATA
| OCTL_HDLC_SEND_ABORT

| OCTL_DRV_READ

13.35 IOCTL_HDLC_RECEIVE_OFF

Synopsis

Setsthe receiver in the off condition for a configured pipe. When the receiver isturned
off the HDL C controller can still receive frames, but they are discarded and not stored
in the receivefifo.

Input Data Sructure

typedef struct {

short

short
} loctl HdlcT;

boar dNo;

pi peNo;

/1 Nurmber of the Thor-2 board hosting the

/1 HDLC Controller
/1 Nurmber of the Pipe (channel)
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Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes
THOR_SUCCESS Il K
THOR_HDLC | NVALI D_RX_STATE /1 The Pipeisnot inavalidreceive state
THOR_HDLC | NVALI D_STATE _TRANS // HDLC Invalid State Transition,

/1 Driver Internal error
THOR_HDLC_AR_BUSY /] HDLC Controller is BUSY, Driver internal error
THOR _| NVALI D_BQOARD_NO /1 Function was supplied aninvalid Board nunber
THOR_HDLC | NVALI D_PI PE_NO /1 Function was supplied aninvalid Pi pe nunber

Equivalent LAPI Function
hdl cRecei veOf f ()

See Also

| OCTL_HDLC_RECEI VE_ON

13.3.6 IOCTL_HDLC_RECEIVE_ON

Synopsis

Turns on the receiver for a configured pipe. The received frames will be stored in the
receive fifo.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the
/1 HDLC Controller
short pi peNo; /1 Nurmber of the Pipe (channel)
} loctl HdlcT;

Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes

THOR_SUCCESS /1 oK

THOR_HDLC | NVALI D_RX_STATE /1 The Pipeisnot inavalidreceive state
THOR_HDLC | NVALI D_STATE_TRANS // HDLC Invalid State Transition,

/'l Driver Internal error

THOR_HDLC_AR_BUSY /] HDLC Controller is BUSY, Driver internal error
THOR _| NVALI D_BQARD_NO /1 Function was supplied an invalid Board nunber
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THOR_HDLC_| NVALI D_PI PE_NO /1 Function was suppliedaninvalid Pipe nunber

Equivalent LAPI Function
hdl cRecei veOn()

See Also

| OCTL_HDLC_RECEI VE_OFF

13.3.7 IOCTL_HDLC_MEMORY_ALLOC

Synopsis

Allocate a blob of on-board memory to be used for sending data. Returns a handle
(datald) to the memory area which can be used to access the memory with other
hdlcMemoryXXXX() functions. The function also returns the number of memory
units (nrBlobs) alocated for the data. The blob size is set with the maxFramelen
parameter to the IOCTL_DRV_INIT_HDLC function.

Input Data Sructure

typedef struct {
short boar dNo; /'l Nurmber of the Thor-2 board hosting the HDLC Control |l er
U ong size; /1 Size of menory requested

} loctl Hdl cMenoryAl | ocT;

Output Data Sructure
typedef struct {
ThorRc rc; /'l Function Return Code

short datald; /1 Data ldentifier for the allocated area
Wor d nr Bl obs; /1 Nunber of data blobs allocated
} loctl Hdl cMenor yAl | ocRet ur nT;

Possible Return Codes

THOR_SUCCESS Il K
THOR_OQUT_OF _MEMORY /1 Not enough allocatable nmenory to conplete the
/'l request

Equivalent LAPI Function
hdl cMenor yAl | oc()

See Also

| OCTL_HDLC_MEMORY_FREE
| OCTL_HDLC_MEMORY_MRI TE
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| OCTL_HDLC_MEMORY_READ

13.3.8 IOCTL_HDLC_MEMORY_FREE

Synopsis
Release on-board memory identified with the specified handle (datald)

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the HDLC Controll er
short datald; /] Data ldentifier whose data blobs are to be freed
} loctl Hdl cMenor yT;

Output Data Sructure
Thor Re

Possible Return Codes
THOR_SUCCES I oK
THOR_NO_DATA /1 No allocated data found for the given Id

Equivalent LAPI Function
hdl cMenor yFree()

See Also

| OCTL_HDLC_MEMORY_ALLCC
| OCTL_HDLC_MEMORY_MRI TE
| OCTL_HDLC_MEMORY_READ

13.39 IOCTL_HDLC_MEMORY_WRITE

Synopsis

Writes data into the on-board HDLC memory. Use the datald and blobNo to identify
the memory area to be written. The datald ties memory blobs together and the HDLC
controller will treat data blobs with the same datald as continuous data. For example,
if 24K of raw dataisto be sent, one must write the datain to the memory in 3 passes
with blob numbers0, 1, and 2.

Input Data Sructure
typedef struct {

short boar dNo; /'l Nurmber of the Thor-2 board hosting the HDLC Control |l er
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short datald; /! Data ldentifier, nust be kept track by the application
Word bl obNo; /! Data Blob nunber to be overwitten (0, 1, 2, ...)
Byt e dat a[ HDLC_FRAME_LENGTH_MAX+1] ; /1 One data blob (max size 8K)

Word dat aLen; /1 Length of the data to be witten
} loctl Hdl cMermoryW i t eT;

Output Data Sructure
Thor Re

Possible Return Codes

THOR_SUCCESS TG ¢

THOR_| NVALI D_BOARD NO // Provided Board Nunber is not valid

THOR_SI ZE_TOO_LARGE /1 Data size nmust be <= 8192 Bytes

THOR_WRONG_CONTEXT /1 The HDLC controller must be initialized before
/1 this function can be called so that the HDLC

/'l menory requirenments are known
THOR_OUT_OF_MEMORY /1 No free menory to load the data to

Equivalent LAPI Function
hdl cMenoryWite()

See Also

| OCTL_HDLC_MEMORY_ALLOC
| OCTL_HDLC_MEMORY_FREE
| OCTL_HDLC_ MEMORY_READ

13.3.10 IOCTL_HDLC_MEMORY_READ

Synopsis

Reads data from the on-board HDLC memory corresponding the datald and the
blobNo. Copies the data into user allocated buffer.

Input Data Sructure
typedef struct {
short boar dNo; /'l Nurmber of the Thor-2 board hosting the HDLC Control |l er

short datald; /] Data ldentifier, nust be kept track by the application
Wor d bl obNo; /1 Data Blob nunber to be read (0, 1, 2, ...)
Wor d buf Len; /1 Length of the user buffer (max size 8K)

} loctl Hdl cMenor yReadT;
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Output Data Sructure
typedef struct {

ThorRc rc; /1 Function return code
Byt e dat a[ HDLC_FRAME_LENGTH_MAX+1] ; /] One data blob (max size 8K)
Wor d dat aLen; /1 Length of the user buffer (max size 8K)

} loctl Hdl cMenor yReadRet ur nT;

Possible Return Codes

THOR_SUCCESS Il K

THOR | NVALI D_ BOARD NO // Provided Board Nunber is not valid

THOR_SI ZE_TOO_LARGE /1 Provided user buffer is not |arge enough to
/1 hold all the data

THOR_HDLC _NO _DATA /1 No data found

Equivalent LAPI Function
hdl cMenor yRead()

See Also

| OCTL_HDLC_MEMORY_W\RI TE
| OCTL_HDLC MEMORY_ALLOC
| OCTL_HDLC_MEMORY_FREE

13.3.11 IOCTL_HDLC_MEMORY_CHECK_ID

Synopsis

Checks whether adata ID isfree or in use

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the HDLC Controll er
short datald; /] Data Identifier whose data blobs are to be freed
} loctl Hdl cMenor yT;

Output Data Sructure
typedef struct {

ThorRc rc; /1 Function Return Code

Bool inUse; /! OTS_TRUE if in use, OIS FALSE if free
Word si ze; /] Data Size

Word nrBlobs; /1 Number of data bl obs

} loctl Hdl cMenor yCheckl dRet ur nT;
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Possible Return Codes

THOR_SUCCESS /1 oK
THOR_| NVALI D BOARD NO // Provided Board Nunber is not valid

Equivalent LAPI Function
hdl cMenor yCheckl d()

See Also
| OCTL_HDLC_MEMORY_CHECK USAGE

13.3.12 IOCTL_HDLC_MEMORY_CHECK_USAGE

Synopsis

Provides a status of how much allocatable HDLC memory is available and is currently
inuse.

Input Data Sructure
short boar dNo /'l Nunber of the Thor-2 board

Output Data Sructure

typedef struct {

ThorRe rc; /'l Function Return Code
U ong total Mvem /'l Total allocatable HDLC nmenory
U ong nenl nUse; /1 HDLC nenory currently in use

U ong nemAvail able; // HDLC menory avail able
} loctl Hdl cMenor yCheckUsageRet ur nT;

Possible Return Codes
THOR_SUCCESS Il K
THOR | NVALI D_BOARD NO // Provided Board Nunber is not valid

Equivalent LAPI Function
hdl cMenor yCheckUsage()

See Also
| OCTL_HDLC_MEMORY_CHECK_| D
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13.3.13 IOCTL_HDLC_MEMORY_START_IDLE_PATTERN

Synopsis

Begin sending an idle pattern on the specified pipe. The user must first load two data
blobs into the memory using hdlcMemoryWrite. One of the data blobs are used for the
primary idle pattern and the second one for secondary idle pattern. Upon completion
of this function, the HDLC controller will constantly send the primary idle pattern.
The user can now send data between the idle patterns using the hdicMemorySend()
function. After the data has been send, the HDLC controller will start sending the
secondary idle pattern.

Note: Idle pattern can contain only one descriptor and the max data size for the idle
pattern is 8K.

Note: The datasize is set with the maxFramelLen parameter for drvinitHdlc()
function.

Input Data Sructure
typedef struct {

short boar dNo; /1 Nunmber of the Thor-2 board hosting the HDLC Controller
short pi peNo; /1l Number of the Pipe (channel)
short prinmaryl dl eDat al dx; /] Data index for the primary idle pattern
short secondaryl dl eDat al dx; /1 Data index for the secondary idle pattern
Bool dat aEndFl ag; /1l Set to OTS_TRUE if the pattern (frane)

/1 should end with a frame end (Ox7E for HDLC)
short nrinterFranmeTi neFills; /1 No of interframe time-fill characters

} loctl Hdl cMenoryStart|dl ePatternT;

Output Data Sructure
Thor Re

Possible Return Codes

THOR_SUCCESS Il K

THOR_HDLC MSG_TOO_LONG /1l Message is too long to be sent
THOR_HDLC | NVALI D_STATE_TRANS // HDLC Invalid State Transition, Driver

/'l Internal error

THOR_HDLC AR _BUSY /! HDLC Controller is BUSY, Driver internal error
THOR _| NVALI D_BQARD_NO /1 Function was supplied an invalid Board nunber
THOR _HDLC | NVALID PIPE_NO // Function was supplied an invalid Pipe nunber
THOR_HDLC_NO_DATA /1 No data found fromthe specified data index

Equivalent LAPI Function
hdl cMenoryStart!dl ePattern()

Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000
Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide
222 System API - t2vxddef.h

See Also

| OCTL_HDLC_MEMORY_SEND_DATA

13.3.14 IOCTL_HDLC_MEMORY_SEND DATA

Synopsis

Send the data identified with the 1d. When called, the HDLC controller will first
complete the sending of the current Idle pattern, it will then send the data identified
with the Id, after which it will immediately continue sending the idle patterns.

Input Data Sructure

typedef struct {
short boar dNo; /1 Number of the Thor-2 board hosting the HDLC Controll er
short pi peNo; /1 Nurmber of the Pipe (channel)
short datald; /] Data ldentifier whose data blobs are to be sent

} loctl Hdl cMenor ySendDat aT;

Output Data Sructure
Thor Re

Possible Return Codes

THOR_SUCCESS Il K

THOR_WRONG_CONTEXT /1 1dle sending nmust be started before this
/1 function can be called

THOR _| NVALI D_BQOARD_NO /'l Provided Board Nunmber is not valid

THOR _HDLC | NVALID PIPE_NO // Function was supplied an invalid Pipe nunber

THOR_TX_BUSY /1 The sending of the previous data has not been
/'l conpleted, try again |ater

THOR_OUT_OF_MEMORY /1 Not enough transmt descriptors to send the

/] data. Allocate nore descriptors or increase

/'l the maxi mum data size.

Equivalent LAPI Function
hdl cMenor ySendDat a()

See Also

| OCTL_MEMORY_SEND_DATA LI ST

| OCTL_MEMORY_GET_SEND_STATUS

| OCTL_MEMORY_START_| DLE_PATTERN
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13.3.15 IOCTL_HDLC_MEMORY_SEND _DATA _LIST

Synopsis

Sends a list of data identified with the data Ids. The data to be send must have been
loaded to memory earlier. When called, the HDLC controller will first complete the
sending of the current Idle pattern, it will then send the data identified with the list of
IDs, after which it will immediately continue sending the idle patterns.

Input Data Sructure

typedef struct {
short boar dNo; /'l Nurmber of the Thor-2 board hosting the HDLC Control |l er
short pi peNo; /1 Nurmber of the Pipe (channel)
short datal d[ HDLC_MEMORY_SEND LI ST_MAX] ; /1l Array of Data ldentifiers

/'l whose data blobs are to be sent

short nrDatalds; // Nunmber of Data Identifiers in the list
} loctl Hdl cMenorySendDat aLi st T;

Output Data Sructure
Thor Re

Possible Return Codes

THOR_SUCCESS TG ¢
THOR_WRONG_CONTEXT /1 1dle sending nmust be started before this
/1 function can be called
THOR _| NVALI D_BQOARD_NO /1 Provided Board Nunmber is not valid
THOR _HDLC | NVALI D _PIPE_NO // Function was supplied an invalid Pipe nunber
THOR_TX_BUSY /1 The sending of the previous data has not been
/'l conpleted, try again |ater
THOR_DATA_TOO_LARGE /1 Too many elenents in the datald array

Equivalent LAPI Function
hdl cMenor ySendDat aLi st ()

See Also

| OCTL_HDLC_MEMORY_SEND_DATA

| OCTL_HDLC MEMORY_GET_SEND_STATUS

| OCTL_HDLC MEMORY_START | DLE_PATTERN

Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000
Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide
224 System API - t2vxddef.h

13.3.16 IOCTL_HDLC_MEMORY_GET_SEND_STATUS

Synopsis

Send the data identified with the 1d. When called, the HDLC controller will first
complete the sending of the current Idle pattern, it will then send the data identified
with the Id, after which it will immediately continue sending the idle patterns.

[nput Data Sructure

typedef struct {
short boar dNo; /1 Number of the Thor-2 board hosting the HDLC Controll er
short pi peNo; /1 Nurber of the Pipe (channel)

} loctl Hdl cMenor yGet SendSt at usT;

Output Data Sructure
Thor Re

Possible Return Codes

THOR_TX_I DLE /1 HDLC controller is sending |DLE pattern
/1 on this pipe. User Data can be sent
THOR_TX_BUSY /1 HDLC controller is currently busy sending

/] user data on this pipe. Try again |later
THOR _| NVALI D_BQOARD_NO /1 Provided Board Nunmber is not valid
THOR _HDLC | NVALI D _PI PE_NO // Function was supplied an invalid Pipe nunber

Equivalent LAPI Function
hdl cMenor yGet SendSt at us()

See Also

| OCTL_HDLC MEMORY_SEND DATA
| OCTL_HDLC MEMORY_SEND DATA LI ST

13.3.17 IOCTL_HDLC_SS7 _SET_FISU

Synopsis

Sets the Signalling System #7 (SS#7) Fill-In Signalling Unit (FISU) to be sent on the
specified pipe. When this function is called for the first time after hdlclnitPipe(),
begins sending the specified FISU. If a FISU sending is already on, switches into
sending the newly specified FISU.
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Input Data Sructure

typedef struct {
short boar dNo; /1 Nurber of the Thor-2 board hosting the HDLC Controller
short pi peNo; /1 Number of the Pipe used for SS#7
Hdl ¢SS7Fi suT fisu; // FISU to be sent on the pipe

} loctl Hdl cSS7Set Fi suT;

Output Data Sructure
Thor Rc

Possible Return Codes

THOR_SUCCESS Il K

THOR _| NVALI D_BQARD_NO /1 Provided Board Nunber is not valid

THOR _HDLC | NVALI D PIPE_NO // Function was supplied an invalid Pipe nunber
THOR_WRONG_CONTEXT /1 The HDLC controller nmust be initialized

/'l before this function can be called

Equivalent LAPI Function
hdl ¢SS7Set Fi su()

See Also

| OCTL_HDLC_SS7_GET_SEND_STATUS
| OCTL_HDLC_SS7_GET_RECEI VE_STATUS

13.3.18 IOCTL_HDLC_SS7 GET_SEND_STATUS

Synopsis

Return the Signalling System #7 (SS#7) Fill-In Signalling Unit (FISU) being sent on
the specified pipe

Input Data Sructure

typedef struct {
short boar dNo; /1 Number of the Thor-2 board hosting the HDLC Controll er
short pi peNo; /1 Number of the Pipe (channel)

} loctl HdlcT;

Output Data Sructure
typedef struct {

Thor Rc rc; /1 Function Return Code

Hdl ¢SS7Fi suT fi su; /1 FISU Currently being sent
} loctl Hdl cSS7Get SendSt at usRet ur nT;
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Possible Return Codes

THOR_SUCCESS Il K

THOR _| NVALI D_BQARD_NO /1 Provided Board Nunber is not valid

THOR _HDLC | NVALI D PIPE_NO // Function was supplied an invalid Pipe nunber
THOR_WRONG_CONTEXT /1 The HDLC controller nmust be initialized and

/1 a Fisu must have been set with hdl cSetFisu()

/'l before this function can be called

Equivalent LAPI Function
hdl cSS7Get SendSt at us()

See Also

| OCTL_HDLC_SS7_GET_RECEI VE_STATUS
| OCTL_HDLC_SS7_SET_FI SU

13.3.19 IOCTL_HDLC_SS7_GET_RECEIVE_STATUS

Synopsis

Retrieve status and statistics of the incoming SS7 link on the specified pipe.

Input Data Sructure

typedef struct {
short boar dNo; /1 Number of the Thor-2 board hosting the HDLC Controll er
short pi peNo; /1 Nurmber of the Pipe (channel)

} loctl HdlcT;

Output Data Sructure
typedef struct {

Thor Rc rc; /1 Function Return Code

U ong fisuCount; /1 Number of FISUs received

U ong | ssuCount ; /'l Nurmber of LSSUs received

U ong msuCount ; /1 Number of MsUs received

Hdl c¢SS7Fi suT fi su; /1 The last received FISU on the PIPE

} loctl Hdl cSS7CGet Recei veSt at usRet ur nT,;

Possible Return Codes

THOR_SUCCESS Il K

THOR _| NVALI D_BQOARD_NO /'l Provided Board Nunmber is not valid

THOR _HDLC | NVALI D PIPE_NO // Function was supplied an invalid Pipe nunber
THOR_WRONG_CONTEXT /1 The HDLC controller nmust be initialized and

/1 a Fisu nmust have been set with hdl cSetFisu()
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/'l before this function can be called

Equivalent LAPI Function
hdl cSS7Get Recei veSt at us()

See Also

| OCTL_HDLC_SS7_GET_SEND_STATUS
| OCTL_HDLC SS7_SET_FI SU

13.3.20 IOCTL_HDLC_SS7 SET FILTER

Synopsis
Set the filter mask for the filtering out SS#7 FISUs, LSSUs, and/or MSUs.

Input Data Sructure

typedef struct {
short boar dNo; /'l Nurmber of the Thor-2 board hosting the HDLC Control |l er
short pi peNo; /1 Number of the Pipe used for SS#7

unsigned long filterMask; // Filter Mask
} loctl Hdl cSS7SetFilterT;

Output Data Sructure
Thor Re

Possible Return Codes

THOR_SUCCESS Il K

THOR _| NVALI D_BQARD_NO /1 Provided Board Nunber is not valid

THOR _HDLC | NVALI D PIPE_NO // Function was supplied an invalid Pipe nunber

Equivalent LAPI Function
hdl cSS7Set Filter()

See Also

| OCTL_HDLC SS7_GET_FI LTER

13.3.21 IOCTL_HDLC_SS7 GET_FILTER

Synopsis
Retrieve the currently active filter mask for filtering out SS#7 FISUs, LSSUs, and/or
MSUs
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Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the HDLC Controll er
short pi peNo; /1 Nurber of the Pipe (channel)
} loctl HdlcT;

Output Data Sructure
typedef struct {

Thor Re rc; /'l Function Return Code
unsigned long filterMask; // Filter Mask
} loctl Hdl cSS7Get Fi | t er Ret ur nT;

Possible Return Codes

THOR_SUCCESS Il K

THOR _| NVALI D_BOARD_NO /1 Provided Board Number is not valid

THOR _HDLC | NVALID_PIPE_NO // Function was supplied an invalid Pipe nunber

Equivalent LAPI Function
hdl cSS7Get Filter ()

See Also
| OCTL_HDLC_SS7_SET_FI LTER

13.3.22 IOCTL_HDLC_SS7 SEND_DATA

Synopsis

Send a message (LSSU, MSU, or arbitrary data) on a SS#7 pipe. After the sending of
the message has been completed, continues sending the new FISU provided as a
parameter to the function.

Input Data Sructure
typedef struct {

short boar dNo; /1 Nunmber of the Thor-2 board hosting the HDLC Con-
troller

short pi peNo; /1 Nurmber of the Pipe (channel)

Byte data[ HDLC FRAME LENGTH MAX+1]; // Data to be sent

Word datalen; /1 Length of the data

Hdl cSS7Fi suT nextFisu; // Next fisu to be sent
} loctl Hdl cSS7SendDat aT;
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Output Data Sructure
Thor Rc

Possible Return Codes

THOR_SUCCESS 11 K
THOR_TX_BUSY /1 Sending of the previous nessage has not been

/1 conpleted, try again |ater
THOR _| NVALI D_BQARD_NO /1 Provided Board Nunber is not valid
THOR_HDLC | NVALID_PI PE_NO // Function was supplied an invalid Pipe nunber

Equivalent LAPI Function
hdl ¢cSS7SendDat a()

See Also
| OCTL_HDLC_SS7_SET_FI SU

13.3.23 IOCTL_HDLC_SS7 SEND DATA_EX

Synopsis

Send an SS7 FISU, LSU, or MSU. If LSSU then repeat the LSSU. If FISU then repeat
the FISU. If MSU then send the MSU, then repeat FISUs with the ssme BSN  and
FSN asthe MSU.

The datain thefirst call to this function must be either a FISU or LSSU.

Input Data Sructure
typedef struct {
short boar dNo; /'l Nurmber of the Thor-2 board hosting
/1 the HDLC Controller

short pi peNo; /1 Nurmber of the Pipe (channel)

Word datalen; /'l Length of the data

Byte data[ HDLC FRAME_LENGTH MAX+1]; // Data to be sent
} loctl Hdl cSS7SendDat aExT;

Output Data Sructure
Thor Re

Possible Return Codes

THOR_SUCCESS 11 K
THOR_TX_BUSY /'l Sending of the previus nessage has

/I not been conpleted, try again |ater
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THOR | NVALI D_BOARD _NO // Provi ded Board Number is not valid
THOR _HDLC | NVALID_PIPE_NO // Function was supplied an invalid Pipe nunber
THOR _DATA TOO LARGE // Datal ength too |arge
THOR_WRONG_CONTEXT /1 Pipe not configured or first data is
/1 not FISU or LSSU

Equivalent LAPI Function
hdl ¢cSS7SendDat aEx()

See Also
| OCTL_HDLC_SS7_SEND_DATA
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13.4 Time-Space Switch (TSS) Operations

13.4.1 IOCTL_TSS CLEAR

Synopsis

Clears all the Cross-connects in the time-space switch and begins generating 0’'s on
the output time-slots.

Input Data Sructure
short /1 boardNo - Nunmber of the Thor-2 board

Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes
THOR_SUCCESS Il K
THOR_TSS_| NVALID PCM HW // The function is supplied an invalid PCH
/1 hi ghway nunber
THOR_TSS_| NVALI D_ CHANNEL // The function is supplied an invalid channel nunber
THOR _| NVALI D_BQARD_NO /1 The function is supplied an invalid board nunber

Equivalent LAPI Function

tssC ear ()

See Also

| OCTL_TSS_XCONNECT
| OCTL_TSS_CONST_BYTE

13.4.2 IOCTL_TSS CONST _BYTE

Synopsis

Generates a constant byte value on an output time-slot. l.e., every time-slot sample
(8000 per second) will have the same value. To turn off the constant byte generation,
specify byte value 0, or us®CTL_TSS CLEAR.

Input Data Sructure
typedef struct {

short boar dNo; /1 The nunber of the Thor-2 board hosting the TSS
Thor PhwType pcrmHwQut ; /1 Highway to output the constant byte
short channel Qut; /1 Time-slot to output the constant byte
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Byt e const Val ; /] Constant value to output
} loctl TssConst Byt eT;

Output Data Sructure
Thor Rc /1l Function Return Code

Possible Return Codes
THOR_SUCCESS Il K
THOR_TSS_|I NVALID PCM HW // The function is supplied an invalid PCH
/1 hi ghway nunber
THOR_TSS | NVALI D CHANNEL // The function is supplied an invalid channel nunber
THOR _| NVALI D_BQARD_NO /1 The function is supplied an invalid board nunber

Equivalent LAPI Function
t ssConst Byt e()

See Also
| OCTL_TSS_CLEAR

13.4.3 IOCTL_TSS DISABLE

Synopsis

Disablesthe FMIC after it has beeninitialized and enabled. The TSS must be disabled
when the HDLC controller is being initialized.

Input Data Sructure
short /1 boardNo - Nunmber of the Thor-2 board

Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes

THOR_SUCCESS Il K
THOR | NVALI D BOARD NO // The function is supplied an invalid board nunber

Equivalent LAPI Function
t ssDi sabl e()

See Also

| OCTL_TSS INIT
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| OCTL_TSS_ENABLE

13.4.4 IOCTL_TSS ENABLE

Synopsis

Enables the Time-Space Switch after it has been initialized and configured.

Input Data Sructure
short /1 boardNo - Nunmber of the Thor-2 board

Output Data Sructure
Thor Rc /1l Function Return Code

Possible Return Codes
THOR_SUCCESS 11 K
THOR_| NVALI D_BOARD NO // The function is supplied an invalid board nunber

Equivalent LAPI Function
t ssEnabl e()

See Also

IOCTL_TSS INIT
| OCTL_TSS_DI SABLE

13.4.5 IOCTL_TSS INIT

Synopsis

Initializes and configures the Time-Space Switch. This function must be called before
the time-space switch can be used.

Input Data Sructure
short /1 boardNo - Nunmber of the Thor-2 board

Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes
THOR_SUCCESS 11 K
THOR | NVALI D_BOARD NO // The function is supplied an invalid board nunber
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Equivalent LAPI Function

tsslnit()

See Also

| OCTL_TSS_ENABLE
| OCTL_TSS_DI SABLE

13.4.6 IOCTL_TSS LI_CONST BYTE

Synopsis

Generates a constant byte value on an output time-slot. |.e., every time-slot sample
(8000 per second) will have the same value. To turn off the constant byte generation,
specify byte value 0, or use IOCTL_TSS CLEAR.

Note: Same operation as the the IOCTL_TSS CONST_BYTE function except
that the channel number on Li Highways is incremented by one
(THOR_PHW _LI0and THOR_PHW _LI11 highways) if theLiisin T1 mode, i.e.
one can always use zer o-counting with time-slots.

Input Data Sructure
typedef struct {

short boar dNo; /1 The nunmber of the Thor-2 board hosting the TSS
Thor PhwType pcmHwQut ; /1 Hi ghway to output the constant byte

short channel Qut ; /1 Time-slot to output the constant byte

Byt e const Val ; /1 Constant val ue to output

} loctl TssConstByteT;

Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes
THOR_SUCCESS Il K
THOR_TSS_ I NVALID PCM HW // The function is supplied an invalid PCH
/1 hi ghway nunber
THOR_TSS_| NVALI D_ CHANNEL // The function is supplied an invalid channel nunber
THOR _| NVALI D_BQOARD_NO /1 The function is supplied an invalid board nunber

Equivalent LAPI Function
t ssLi Const Byt e()
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See Also

| OCTL_TSS_CONST_BYTE
| OCTL_TSS_CLEAR

13.4.7 IOCTL_TSS LI_XCONNECT

Synopsis

Cross-connects a time-slot from one highway to another through the time-space

switch.

Note: Same operation asthethe IOCTL_TSS XCONNECT function except that
the channel number on Li Highways is incremented by one (THOR_PHW _LI0
and THOR_PHW _L 11 highways) if theLiisin T1 mode, i.e. one can always use
zero-counting with time-slots.

Input Data Sructure
typedef struct {
short boar dNo;
Thor PhwType pcrmHw n;

short channel I n;

Thor PhwType pcrmHwQut ;

short channel Qut ;
} loctl TssXConnect T

Output Data Sructure
Thor Re

Possible Return Codes
THOR_SUCCESS 11l
THOR_TSS_| NVALI D_PCM HW //
/1
THOR_TSS_| NVALI D_CHANNEL //
THOR_| NVALI D_BOARD_NO Il

Equivalent LAPI Function
t ssLi XConnect ()

See Also
| OCTL_TSS_XCONNECT

/1 The nunber of the Thor-2 board hosting the TSS

/1
/1
/1
/1

X

The
The
The
The

I nconmi ng Hi ghway
time-slot on the incom ng highway
out goi ng hi ghway

time-slot on the outgoing highway

/1l Function Return Code

The function is supplied an invalid PCH

hi ghway nunber

The function is supplied an invalid channel nunber

The function is supplied an invalid board nunber
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13.4.8 |OCTL_TSS READ DATA_MEMORY

Synopsis

Reads a snapshot (one Byte) of a particular channd in the Time-Space Switch Data
Memory. The Time-Space Switch buffers the data from the time-glots to be switched
in the data memory.

Note: The data-memory accessis slow this function will return one byte at a arbitrary
time from the incoming stream.

Input Data Sructure
typedef struct {

short boar dNo; /1 The nunmber of the Thor-2 board hosting the TSS
Thor PhwType pcrmHw n; /1 1 ncom ng hi ghway
short channel | n; /1 Time-slot on the highway

} loctl TssReadDat aMenoryT;

Output Data Sructure
typedef struct {

Thor Rc rc; /1 Function return code
Byt e dat aval ; /'l Val ue (snapshot) of the tinme-slot data nenory
} loctl TssReadDat aMenor yRet ur nT;

Possible Return Codes

THOR_SUCCESS 11 K
THOR_TSS_| NVALID PCM HW // The function is supplied an invalid PCH

/1 hi ghway nunber
THOR_TSS_| NVALI D_ CHANNEL // The function is supplied an invalid channel nunber
THOR _| NVALI D_BQARD_NO /1 The function is supplied an invalid board nunber

Equivalent LAPI Function
t ssReadDat aMenor y ()

13.4.9 IOCTL_TSS TIMING_MODE

Synopsis

Sets the MVIP timing mode for the Time-Space Switch. For more information on the
timing modes, please refer to the documentation the MVIP-90 Standard. The timing
mode can be changed dynamically.

Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000
Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide
System API - t2vxddef.h 237

Input Data Sructure

typedef struct {
short boar dNo; /1 The nunber of the Thor-2 board hosting the TSS
short node; /1 Timng Mde

} loctl TssTi mi ngvbdeT;

Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes

THOR_SUCCESS Il K

THOR_TSS_| NVALID_TI M NG_MODE // The function was supplied an invalid
/1 timng node

THOR _| NVALI D_BQOARD_NO /1 The function was supplied an invalid
/'l board number

Equivalent LAPI Function
t ssTi mi ngvbde()

13.4.10 IOCTL_TSS XCONNECT

Synopsis

Cross-connects a time-slot from one highway to another through the time-space
switch.

Note: This function only makes a one-way connection. To make a two way
connection, thisfunction must be called twice with the parameter s swapped.

Input Data Sructure
typedef struct {

short boar dNo; /1 The nunber of the Thor-2 board hosting the TSS
Thor PhwType pcrmHw n; /1 The I ncomi ng Hi ghway

short channel | n; /1 The time-slot on the inconing highway

Thor PhwType pcrmHwQut ; /1 The outgoi ng hi ghway

short channel Cut ; /1 The time-slot on the outgoing highway

} loctl TssXConnect T;

Output Data Sructure
Thor Rc /'l Function Return Code
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Possible Return Codes
THOR_SUCCESS Il K
THOR_TSS_ | NVALID PCM HW // The function is supplied an invalid PCH
/1 hi ghway nunber
THOR_TSS_| NVALI D_ CHANNEL // The function is supplied an invalid channel nunber
THOR _| NVALI D_BQARD_NO /1 The function is supplied an invalid board nunber

Equivalent LAPI Function
t ssXConnect ()

See Also
| OCTL_TSS_CLEAR
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13.5 On-board Processor (LPU) Operations

1351 IOCTL_LPU_BOOT

Synopsis

Boots up the on-board Processor. The on-board processor is reset and the LPU will
begin executing the bootstrap from the flash memory. The LPU can be booted up
unconditionally (always) or conditionally only if the LPU is not already running.

Input Data Sructure

typedef struct {
short boar dNo; /1 Number of the Thor-2 board hosting the LPU
LpuBoot CondT condi ti on; /1 Boot Condition

} loctl LpuBootT;

Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes

THOR_SUCCESS Il K

THOR_BAD BOOT_VECTOR // Corrupted LPU Boot Vector, Problens in Flash Menory
THOR_LPU BOOT_FAILED // LPU Boot Failed, the LPU is not running
THOR_NO_MEM W N /1 Mermory W ndow has not been configured, cannot

/] access nenory
THOR | NVALI D_BOARD NO // The function was supplied an invalid board nunber

Equivalent LAPI Function
| puBoot ()

1352 IOCTL_LPU_FLOAT

Synopsis

Disconnects the LPU from the Local Memory Bus by forcing its pins into a high-
impedance state. Note: if the LPU isfloated, the DRAM memory will not be refreshed
and the data in the DRAM will be lost. However, when the LPU is floated, the host
can till access the flash memory. This function is used during updating of the flash
boot sector.

Input Data Sructure
short /1 boardNo - Nunmber of the Thor-2 board
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Output Data Sructure

Thor Rc /1 Function Return Code

Possible Return Codes
THOR_SUCCESS 11 K
THOR_| NVALI D_BOARD _NO // The function was supplied an invalid board nunber

Equivalent LAPI Function
| puFl oat ()

135.3 IOCTL_LPU_GET_STATUS

Synopsis

Get the Status of the LPU, |.e. Check if it isrunning of floating (i.e. disconnected from
the local on-board buses).

Input Data Sructure
typedef struct {

ThorRc rc; /1 Function return code
LpuStatusT | puSt at us; /1 Current Status of the LPU (Qutput)
} loctl LpuGet St at usRet ur nT;

Output Data Sructure
Thor Rc /1l Function Return Code

Possible Return Codes
THOR_SUCCESS 11 K
THOR_| NVALI D_BOARD _NO // The function was supplied an invalid board nunber

Equivalent LAPI Function
| puGet St at us()

13.5.4 IOCTL_LPU_INSTALL ISR

Synopsis

Loads an interrupt service routine for the LPU into the on-board memory (RAM).

Input Data Sructure

A buffer containing the following data:
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short boar dNo /1 Number of the Thor-2 board
i nt | pul srVect /1 Number of the LPU interrupt vector
U ong | pul sr Addr /] Starting address of the LPU isr Vector
Word isrlLen /1 Length of the Interrupt service routine
Byte isr[isrLen] /'l Interrupt Service routine, isrLen * Bytes

Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes
THOR_SUCCESS 11 K
THOR_| NVALI D_BOARD _NO // The function was supplied an invalid board nunber

Equivalent LAPI Function

| pul nstalllsr()

1355 IOCTL_LPU_INTR

Synopsis

Generates an interrupt towards the LPU.

Input Data Sructure
short /1 boardNo - Nunmber of the Thor-2 board

Output Data Sructure

Thor Rc /'l Function Return Code
Possible Return Codes
THOR_SUCCESS Il K

THOR | NVALI D_BOARD _NO // The function was supplied an invalid board nunber

Equivalent LAPI Function
| pul ntr()
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13.6 Flash Memory (FLASH) Operations

13.6.1 IOCTL_FLSH_CHECK_SECTOR_USAGE

Synopsis

Counts the number of words in use in a specific sector of the Flash. |.e. count all the
word that are not equal to OXFFFF.

Note: Locations containing data OxFFFF are treated as non-used |ocations, which may
result in an inaccurate count.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the board hosting the flash nenory
short sect No; /1 Number of the sector to be erased
} loctl Fl shSectorT,;

Output Data Sructure
typedef struct {

ThorRc rc; /1 Function Return code
U ong usage; /'l Flash Usage count
} loctl Fl shUsageRet ur nT;

Possible Return Codes

THOR_SUCCESS Il K

THOR_NO_MEM W N /1 No Menory W ndow Configured, Cannot access nenory
THOR | NVALI D_BOARD NO // The function was supplied an invalid board nunber

Equivalent LAPI Function
fl shCheckSect or Usage()

See Also
| OCTL_FLASH_CHECK_USAGE

13.6.2 IOCTL_FLSH_CHECK_USAGE

Synopsis

Counts the number of words in use in the entire Flash. |.e. count all the word that are
not equal to OXFFFF.
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Note: Locations containing data OxFFFF are treated as non-used |ocations, which may
result in an inaccurate count.

Input Data Sructure
short /1 boardNo - Number of the board hosting the flash nenory

Output Data Sructure
typedef struct {

ThorRc rc; /1 Function Return code
U ong usage; /'l Flash Usage count
} loctl Fl shUsageRet ur nT;

Possible Return Codes

THOR_SUCCESS Il K

THOR_NO_MEM W N /1 No Menory W ndow Configured, Cannot access nenory
THOR_| NVALI D_ BOARD NO // The function was supplied an invalid board nunber

Equivalent LAPI Function
fl shCheckUsage()

See Also
| OCTL_FLASH_CHECH SECTOR_USAGE

13.6.3 IOCTL_FLSH_ERASE_SECTOR

Synopsis

Erases (empties) one of the flash’s 7 user sectors. Note: the user can erase and rewrite
sectors number: 1-6 and 9. For more information on the Thor-2 flash sectors, please
see the Thor-2 Technical Description.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the board hosting the flash nenory
short sect No; /1 Nurmber of the sector to be erased
} loctl Fl shSectorT,;

Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes
THOR_SUCCESS /] Sector was erased
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THOR_FLASH PRG FAIL // Erasure Failed
THOR | NVALI D_BOARD _NO // The function was supplied an invalid board nunber

Equivalent LAPI Function

fl shEraseSector()

13.6.4 IOCTL_FLSH_LOAD_DATA

Synopsis

Loads an array of data bytes anywhere into the flash memory.

Input Data Sructure

A buffer containing the following data:

short boar dNo /1
U ong target BaseAddr //
U ong datalLen /1
Byte data[dataLen] //

Output Data Sructure
Thor Re

Possible Return Codes

THOR_SUCCESS
THOR_FLASH_BAD_ADDR

THOR_FLASH_PRG FAI L

THOR_| NVALI D_BOARD_NO

Nurmber of the Thor-2 board

Starting address for the data in the flash
Length of the data to be | oaded

Data to be | oaded, datalLen * Bytes

/'l Function Return Code

Il K

/1 The Address supplied was not even or not

/1l within the flash nenory area

/1 The Flash wite operation failed, the flash may
/1 be corrupted

/1 The supplied board nunber is not valid

Equivalent LAPI Function

fl shLoadDat a()

13.6.5 IOCTL_FLSH_READ_MAINT_SECT

Synopsis

Reads the Thor-2 Maintenance sector from the flash (sector number 10) into a struct.
This sector contains information about Boot Vectors and Device Revisions on the

board.
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Input Data Sructure
short /1 boardNo - Nunmber of the Thor-2 board

Output Data Sructure
typedef struct {

ThorRc rc; /1 Number of the board hosting the flash nenory
Mai nt Dat aT nd; /1 Mai ntenance Data (Boot vectors and revisions)
} loctl Fl shReadMai nt Sect Ret ur nT;

Possible Return Codes

THOR_SUCCESS 11 K
THOR_NO_MEM W N /1 No Menory W ndow Configured, Cannot access nenory
THOR _| NVALI D_BQARD_NO /1 The supplied board nunber is not valid

Equivalent LAPI Function
f I shReadMai nt Dat a()

See Also
| OCTL_DRV_READ_CONFI G_DATA

13.6.6 IOCTL_FLSH_WRITE_MEM

Synopsis
Writes a data word (16 bits) into the Flash memory.
Note: The addressto bewritten to must be an even address.

Note: Thisfunction cannot be used to overwrite old data. The sector must first be
erased (i.e. make all locations contain OXFFFF) and then this function can be
used to writeinto an empty sector.

Input Data Sructure
typedef struct {

short boar dNo; /'l Nurmber of the board hosting the flash nenory
U ong addr; /'l Local (on-board) Menory address (flat nodel)
Word data; /] Data to wite

} loctl Fl shwiteMent;

Output Data Sructure
Thor Rc /'l Function Return Code
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Possible Return Codes
THOR_SUCCESS 11 K
THOR_FLASH BAD_ADDR /1 The Address supplied was not even or not

/1 within the flash nenory area

THOR_FLASH PRG FAI L /1l The Flash wite operation failed, the flash may
/1 be corrupted

THOR _| NVALI D_BQOARD_NO /1 The supplied board nunber is not valid

See Also
| OCTL_FLSH_ERASE_SECTOR
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13.7 Codec (CD) Operations

13.7.1 IOCTL_CD_CONNECT_DTMF

Synopsis

Connects the DTMF chip to the codec transmit path, so that the DTMF chip can be
used to generate and receive DTMF tones.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the Codec
short codecNo; /1 Number of the Codec chip
} loctl CdT;

Output Data Sructure
Thor Rc /'l Function Return Code

Equivalent LAPI Function
cdConnect Dt nf ()

Possible Return Codes

THOR_SUCCESS TG ¢

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Fail ed
THOR | NVALI D_CODEC NO // The Supplied Codec nunber is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec number is not valid

13.7.2 IOCTL_CD_CONNECT _HANDSET MIC

Synopsis

Connects handset microphone to one of the codecs.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the Codec
short codecNo; /'l Nurmber of the Codec chip
} loctl CdT;

Output Data Sructure
Thor Rc /'l Function Return Code
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Possible Return Codes

THOR_SUCCESS Il K

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Fail ed
THOR | NVALI D_CODEC NO // The Supplied Codec number is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec nunber is not valid

Equivalent LAPI Function
cdConnect Handset M c()

See Also

| OCTL_CD DI SCONNECT _HANDSET M C
| OCTL_CD_CONNECT HANDSFREE_SPEAKER
| OCTL_CD_CONNECT_HANDSET _SPEAKER

13.7.3 IOCTL_CD_CONNECT HANDSET SPEAKER

Synopsis

Connects a handset speaker (ear piece) to a codec.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the Codec
short codecNo; /1 Number of the Codec chip
} loctl CdT;

Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes

THOR_SUCCESS TG ¢

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Fail ed
THOR | NVALI D_CODEC_ NO // The Supplied Codec number is not valid
THOR | NVALI D BOARD NO // The Supplied Codec number is not valid

Equivalent LAPI Function
cdConnect Handset Speaker ()

See Also

| OCTL_CD_DI SCONNECT HANDSET_SPEAKER
| OCTL_CD_CONNECT_HANDSET_M C

| OCTL_CD_CONNECT_HANDSFREE_SPEAKER
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13.7.4 IOCTL_CD_CONNECT HANDSFREE_SPEAKER

Synopsis

Connects a hands free speaker to a codec.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the Codec
short codecNo; /'l Nurmber of the Codec chip
} loctl CdT;

Output Data Sructure

Thor Rc /'l Function Return Code
Possible Return Codes
THOR_SUCCESS Il K

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Failed
THOR | NVALI D_CODEC NO // The Supplied Codec nunber is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec nunber is not valid

Equivalent LAPI Function
cdConnect Handsf r eeSpeaker ()

See Also

| OCTL_CD_DI SCONNECT_HANDSFREE_SPEAKER
| OCTL_CD_CONNECT_HANDSET_M C
| OCTL_CD_CONNECT _HANDSET_SPEAKER

13.7.5 IOCTL_CD_DIGITAL_GAIN

Synopsis

Setsthe Digital gain in acodec (for transmit and received directions). The digital gain
can be set in 3dB increments. The total gain for the Codec is the sum of the Digital
and Filter gain.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the Codec
short codecNo; /1 Number of the Codec
CdDigital GainT txGain; // Transnit Gin
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CdDigital GainT rxGin; // Receive Gain
} loctl CdDi gi tal Gai nT;

Output Data Sructure
Thor Rc /1l Function Return Code

Possible Return Codes

THOR_SUCCESS TG ¢

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Fail ed
THOR | NVALI D_CODEC NO // The Supplied Codec nunber is not valid
THOR | NVALI D BOARD NO // The Supplied Codec number is not valid

Equivalent LAPI Function
cdDi gi tal Gai n()

See Also

|IOCTL_CD_FILTER_GAIN

13.7.6 IOCTL_CD_DISCONNECT HANDSET MIC

Synopsis

Disconnects a handset speaker from a codec (if it has been previously connected with
IOCTL_CD_CONNECT_HANDSET_MIC)

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the Codec
short codecNo; /1 Number of the Codec chip
} loctl CdT;

Output Data Sructure
Thor Rc /1l Function Return Code

Possible Return Codes

THOR_SUCCESS TG ¢

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Fail ed
THOR | NVALI D_CODEC NO // The Supplied Codec nunber is not valid
THOR | NVALI D BOARD NO // The Supplied Codec number is not valid
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Equivalent LAPI Function
cdDi sconnect Handset M c()

See Also

| OCTL_CD_CONNECT_HANDSET_M C
| OCTL_CD_DI SCONNECT HANDSET_SPEAKER
| OCTL_CD_DI SCONNECT_HANDSFREE_SPAKER

13.7.7 IOCTL_CD_DISCONNECT HANDSET SPEAKER

Synopsis

Disconnects a handset speaker (ear piece) from a codec (if it has been previously
connected with IOCTL_CD_CONNECT_HANDSET_SPEAKER).

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the Codec
short codecNo; /1 Nurmber of the Codec chip
} loctl CdT;

Output Data Sructure

Thor Rc /'l Function Return Code
Possible Return Codes
THOR_SUCCESS Il K

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Failed
THOR | NVALI D_CODEC NO // The Supplied Codec nunber is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec number is not valid

Equivalent LAPI Function

cdDi sconnect Handset Speaker ()

See Also

| OCTL_CONNECT_HANDSET_SPEAKER

| OCTL_DI SCONNECT_HANDSET_M C

| OCTL_DI SCONNECT _HANDSFREE_SPEAKER
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13.7.8 IOCTL_CD_DISCONNECT_HANDSFREE_SPEAKER

Synopsis

Disconnects a handset speaker from a codec (if it has been previously connected with
|OCTL_CE_CONNECT HANDSFREE_SPEAKER)

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the Codec
short codecNo; /1 Nurmber of the Codec chip
} loctl CdT;

Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes

THOR_SUCCESS Il K

THOR_CD_COW FAI LURE /1 Communi cation to the Codec Failed
THOR | NVALI D_CODEC NO // The Supplied Codec nunber is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec nunber is not valid

Equivalent LAPI Function

cdDi sconnect Handsf r eeSpeaker ()

See Also

| OCTL_CD_CONNECT_HANDSFREE_SPEAKER
| OCTL_CD_DI SCONNECT_HANDSET_M C
| OCTL_CD_DI SCONNECT HANDSET_SPEAKER

13.7.9 IOCTL_CD_FILTER_GAIN

Synopsis

Sets the Codec Filter gain in both receive and transmit directions. The total gain for
the Codec is the sum of the Digital and Filter gain.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the Codec
short codecNo; /1 Number of the Codec
short txQGin; /1 Transmit Gain in dB (0 dB through 7dB)
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short rxGin; /! Receive Gain in dB (-7 dB through 0dB)
} loctl CdFilterGainT;

Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes

THOR_SUCCESS Il K

THOR CD_I NVALID TX GAIN // Supplied Transnit (TX) gain is invalid
THOR _CD_I NVALI D RX_GAIN // Supplied Receive (RX) gainis invalid
THOR_CD_COWM _FAI LURE /1 Communi cation to the Codec Fail ed
THOR | NVALI D_CODEC NO // The Supplied Codec nunber is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec number is not valid

13.7.10 IOCTL_CD_INIT

Synopsis

Initializes a Codec chip to use a specified coding law and code assignment.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the Codec
short codecNo; /1 Nunber of the Codec

CdLawT | aw; /1 u-law or A-law

CdCodeT code; /1 sign magnitude or CCITT code assi gnnent

} loctlCdInitT;

Output Data Sructure
Thor Rc /1l Function Return Code

Possible Return Codes

THOR_SUCCESS Il K

THOR_CD_I NVALI D_LAW /1 Supplied Codec Coding Law is invalid
THOR_CD_| NVALI D_CODE /1 Supplied Codec Coding code is invalid
THOR_CD_COWM _FAI LURE /1 Communi cation to the Codec Fail ed
THOR | NVALI D_CODEC NO // The Supplied Codec number is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec number is not valid

Equivalent LAPI Function
cdinit()
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13.7.11 I0CTL_CD_MUTE_OFF

Synopsis

Enables the phone (handset) after it has been muted.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the Codec
short codecNo; /1 Number of the Codec chip
} loctl CdT;

Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes

THOR_SUCCESS Il K

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Failed
THOR | NVALI D_CODEC_ NO // The Supplied Codec number is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec nunber is not valid

Equivalent LAPI Function
cdMut e f ()

See Also
| OCTL_CD_MJTE_ON

13.7.12 IOCTL_CD_MUTE_ON

Synopsis
Mutes the phone (handset).

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the Codec
short codecNo; /1 Nurmber of the Codec chip
} loctl CdT;

Output Data Sructure
Thor Rc /'l Function Return Code
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Possible Return Codes

THOR_SUCCESS Il K

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Failed
THOR | NVALI D_CODEC NO // The Supplied Codec nunber is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec nunber is not valid

Equivalent LAPI Function
cdMut eOn()

See Also
| OCTL_CD_MJTE_OFF

13.7.13 IOCTL_CD_RESET

Synopsis

Performs areset on a Codec chip.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the Codec
short codecNo; /'l Nurmber of the Codec chip
} loctl CdT;

Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes

THOR_SUCCESS Il K

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Failed
THOR | NVALI D_CODEC NO // The Supplied Codec nunber is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec nunber is not valid

Equivalent LAPI Function
cdReset ()
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13.7.14 10CTL_CD_SEND_DTMF

Synopsis

Sends a DTMF tone from the codec. Note that both the Codecs and the DTMF
transceivers can be used to send DTMF tones. However, only the DTMF transceivers
are capable of receiving and detecting DTMF tones.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the Codec
short codecNo; /1 Nunber of the Codec
char cDigit; /1 The DTMF digit to be sent

} loctl CdSendDt nf T;

Output Data Sructure
Thor Rc /1l Function Return Code

Possible Return Codes

THOR_SUCCESS TG ¢

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Fail ed
THOR | NVALI D_CODEC NO // The Supplied Codec number is not valid
THOR | NVALI D BOARD NO // The Supplied Codec nunmber is not valid

Equivalent LAPI Function
cdSendDt nf ()

See Also

| OCTL_DTMF_SEND
| OCTL_DTMF_SEND_BURST

13.7.15 IOCTL_CD_SEND_MF

Synopsis
Sends a MF tone from a Codec.
The generated tone Frequences are as follows:

Low f, Highf

1: 700Hz, 900Hz
2. 700Hz, 1100Hz
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3. 900Hz, 1100Hz
4. 700Hz, 1300Hz
5: 900Hz, 1300Hz
6: 1100Hz, 1300Hz
7. 700Hz, 1500Hz
8. 900Hz, 1500Hz
9: 1100Hz, 1500Hz
0: 1300Hz, 1500Hz
KP: 1100Hz, 1700Hz
ST: 1500Hz, 1700Hz

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the Codec
short codecNo; /1 Nunber of the Codec
char cDigit; /1l The MF digit to be sent

} loctl CdSendDt nf T;

Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes

THOR_SUCCESS TG ¢

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Fail ed

THOR | NVALI D_CODEC NO // The Supplied Codec nunber is not valid

THOR | NVALI D_BOARD NO // The Supplied Codec number is not valid

THOR_INVALID DIA T /1 The supplied digit is invalid, use
/10 -9, 'k for KP, 's' for ST

Equivalent LAPI Function
cdSendM ()

See Also
| OCTL_DTM_SEND

13.7.16 IOCTL_CD_TONE_OFF

Synopsis

Stop sending DTMF or MF tones.

Input Data Sructure
typedef struct {
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short boar dNo; /1 Number of the Thor-2 board hosting the Codec
short codecNo; /1l Number of the Codec chip
} loctl CdT;
Output Data Sructure
Thor Re /1 Function Return Code

Possible Return Codes

THOR_SUCCESS Il K

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Fail ed
THOR | NVALI D_CODEC_ NO // The Supplied Codec number is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec nunber is not valid

Equivalent LAPI Function
cdToneOr f ()

See Also

13.7.17 IOCTL_CD_VOICE_SIDE_TONE_OFF

Synopsis

Turns the side tone in the speaker off.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the Codec
short codecNo; /1 Nurmber of the Codec chip
} loctl CdT;

Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes

THOR_SUCCESS Il K

THOR_CD_COWM FAI LURE /1 Communi cation to the Codec Failed
THOR | NVALI D_CODEC_ NO // The Supplied Codec number is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec nunber is not valid

Equivalent LAPI Function
cdVoi ceSi deToneOf f
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See Also

| OCTL_CD_VO CE_SI DE_TONE_ON

13.7.18 IOCTL_CD_VOICE_SIDE_TONE_ON

Synopsis

Turns the side tone in the speaker on.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the Thor-2 board hosting the Codec
short codecNo; /1 Number of the Codec chip
} loctl CdT;

Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes

THOR_SUCCESS Il K

THOR_CD_COWM _FAI LURE /1 Communi cation to the Codec Failed
THOR | NVALI D_CODEC NO // The Supplied Codec number is not valid
THOR | NVALI D_BOARD NO // The Supplied Codec nunber is not valid

Equivalent LAPI Function
cdVoi ceSi deToneOn()

See Also

| OCTL_CD_VO CE_S| DE_TONE_OFF
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13.8 Dual Tone Multi Frequency Transceiver (DTMF) Operations

13.8.1 IOCTL_DTMF_BURST_STATUS

Synopsis

Checks whether the DTMF transceiver is busy sending tones or idle and ready to send.

Input Data Sructure
typedef struct {

short boar dNo; /'l Nurmber of the board hosting the DTMF chi ps
short dt nf No; /1 DTMF chip nunber
} loctlDtnfT;

Output Data Sructure
Thor Rc /1 Function Return Code

Possible Return Codes

THOR_SUCCESS /1 not busy sending DTMF tones
THOR_DTMF_BUSY /1 busy sending DTMF tones

THOR _| NVALI D_BQARD_NO /1 Supplied Board Nunber is not valid
THOR | NVALI D_DTMF_NO /'l Supplied DTMF Nurmber is not valid

Equivalent LAPI Function
dt nf Bur st St at us()

13.8.2 IOCTL_DTMF_ENABLE

Synopsis

Enables a DTMF Transceiver chip. This function must be called before the DTMF
chips are used.

Input Data Sructure
typedef struct {

short boar dNo; /1 Nurmber of the board hosting the DTMF chi ps
short dt nf No; /1 DTMF chi p nunber
Bool store; /| Determ nes whether to store all

/1l detected DTMF tones in the FIFO
} loctl Dt nf Enabl eT;
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Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes

THOR_SUCCESS Il K

THOR _| NVALI D_BQARD_NO /1 Supplied Board Nunber is not valid
THOR | NVALI D_DTMF_NO /1 Supplied DTMF Nurmber is not valid

Equivalent LAPI Function
dt nf Enabl e()

13.8.3 IOCTL_DTMF_RECEIVED

Synopsis

A non-blocking function that either returns the latest detected DTMF tone or
THOR_NO_TONE if there was no tone received.

Note that the codec must be properly cross-connected  with
IOCTL_TSS XCONNECT prior to caling this function. If there was one or more
tones (THOR_SUCCESS), they can be read with the IOCTL_DRV_READ function
(like any other message) if the store option is set in the cal to
IOCTL_DTMF_ENABLE. This function stores the latest DTMF digit that was
detected, and it returns that value in the 'dtmfDigit’ parameter. It then clears its
internally stored digit.

Note also that DTMF chip O is always tied to Codec 0, and DTMF chip 1 is aways
tied to Codec 1.

Input Data Sructure
typedef struct {

short boar dNo; /1 Number of the board hosting the DTMF chi ps
short dt nf No; /1 DTMF chi p nunber
} loctlDtnfT;

Output Data Sructure
typedef struct {

ThorRc rc; /1 Board nunber.

char digit; /1 Last DTMF digit received (or \0 if none)
} loctl Dt nf Recei vedT;

Possible Return Codes
THOR_SUCCESS /1 a DTMF tone was detected
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THOR _DTMF_NO_TONE /1
THOR | NVALI D_BGARD NO  //
THOR | NVALI D_DTMF_NO /1

Equivalent LAPI Function
dt nf Recei ved()

13.84 IOCTL_DTMF_RESET

Synopsis

no DTMF tones were detected

Suppl i ed Board Nunber is not valid
Suppl i ed DTMF Nunber is not valid

Initializes and resetsa DTMF chip.

Input Data Sructure
typedef struct {
short boar dNo;
short dtnf No;
} loctlDtnfT;

Output Data Sructure
Thor Re

Possible Return Codes

THOR_SUCCESS 11l
THOR | NVALI D_BOARD_NO 11l
THOR | NVALI D_DTMF_NO 11l

Equivalent LAPI Function
dt nf Reset ()

13.8.5 IOCTL_DTMF_SEND

Synopsis

/'l Function Return Code

(0.6

/1 Number of the board hosting the DTMF chi ps
/1 DTMF chi p nunber

Suppl i ed Board Nunber is not valid
Suppl i ed DTMF Nunber is not valid

Sends DTMF tones in anon-burst mode; 1.e., the digits are sent with specified tone on

and pause intervals.

Input Data Sructure

A buffer consisting of the following data:

short boar dNo
short dtnfNo

/1 Nunmber of the Thor-2 board
/1 Nurmber of the DTMF chip
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Word onTi me /1 Time in nmsec to keep the tones on
Word of fTine /1 Silence in nmsec between the tones
Wrd noDigits /1 no of digits to send

char digits[noODigits]; // digits to be sens

Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes

THOR_SUCCESS 11 K
THOR _| NVALI D_BQARD_NO /1 Supplied Board Nunber is not valid
THOR | NVALI D_DTMF_NO /1 Supplied DTMF Number is not valid

Equivalent LAPI Function
dt nf Send()

See Also
| OCTL_DTMF_SEND_BURST

13.8.6 IOCTL_DTMF_SEND BURST

Synopsis

Sends DTMF tonesin burst mode. |.e. the tones are send approximately with 51 msec
+- 1 msec tone on and pause intervals.

Input Data Sructure

A buffer consisting of the following data:

short boar dNo /1 Nurmber of the Thor-2 board
short dtnfNo /1 Number of the DTMF chip
Wrd noDigits /1 no of digits to send

char digits[noODigits]; // digits to be sens

Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes

THOR_SUCCESS Il K

THOR _| NVALI D_BQARD_NO /1 Supplied Board Nunber is not valid
THOR | NVALI D_DTMF_NO /1 Supplied DTMF Nurmber is not valid
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Equivalent LAPI Function
dt nf SendBur st ()

See Also
| OCTL_DTMF_SEND

13.8.7 IOCTL_DTMF_TONE_OFF

Synopsis

Turns off a constant DTMF tone generation.

Input Data Sructure
typedef struct {

short boar dNo; /'l Nurmber of the board hosting the DTMF chi ps
short dt nf No; /1 DTMF chi p nunber
short digit; // Digit to be send

} loctl Dt nf ToneOnT,;

Output Data Sructure
Thor Rc /'l Function Return Code

Possible Return Codes

THOR_SUCCESS TG ¢

THOR _| NVALI D_BQARD_NO /1 Supplied Board Nunber is not valid
THOR | NVALI D_DTMF_NO /1 Supplied DTMF Nurmber is not valid

Equivalent LAPI Function
dt nf ToneOf f ()

See Also
| OCTL_DTMF_TONE_ON

13.8.8 IOCTL_DTMF_TONE_ON

Synopsis

Turns on a constant DTMF tone generation.

Input Data Sructure
typedef struct {
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short boar dNo; /1 Nurmber of the board hosting the DTMF chi ps
short dt nf No; /1 DTMF chi p nunber

} loctl Dt nf Enabl eT;

Output Data Sructure

Thor R /1 Function Return Code

Possible Return Codes

THOR_SUCCESS Il K

THOR _| NVALI D_BQOARD_NO /1 Supplied Board Nunmber is not valid
THOR | NVALI D_DTMF_NO /1 Supplied DTMF Number is not valid

Equivalent LAPI Function
dt nf ToneOn()

See Also

| OCTL_DTMF_TONE_OFF
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14. High-Level API - thorhapi.h

14.1 Driver Functions

14.1.1 thorldentDriver()

Synopsis

Returns a pointer to an identification string for the driver. This function is useful in
situations where the driver and the applications are not statically linked, and where the
application may want to query for the revision or name of a currently dynamically
linked driver.

The identification string contains the Odin TeleSystems’ product number, the driver
revision, and the date the driver was compiled.

Definition
char *thorldentDriver(
voi d

)
Returns
Pointer to a string containing the driver identification.

See Also
drvldent ()

14.1.2 thor ConstructDriver()

Synopsis

Initializes the driver. This function needs to be executed before the high-level driver
can be used. The function reads the configuration data from the flash and sets up the
sliding memory, the I/O windows, and the clock source. It also checks for the
existence of the board, resets the devices on the board, sets the clock source, boots up
the LPU, and initializes all the driver data structures.

If a valid IRQ number is provided, theorConstructDriver() function installs the
interrupt service routine. If the provided IRQ number is THOR_NO_IRQ (-1), the
driver will be set up in a polling mode.
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Definition

Thor Rc t hor ConstructDri ver(

short

short

short

short

boar dType

boar dBaseAddr

noCf Boar ds,

irq,

Word i nfoBufferSize

Word |iHdl cBufferSize

short

short

hostl oOFfset[],

host | oW ndowSi ze[ ],

U ong host MenoryOifset[],

U ong host Menor yW ndowSi ze[ ],

Byte cpul rgMvask[],

Byte | pul rgMvask[],

short

maxFraneLen| ]

/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

Type of the board used. Boardtype for
Thor-2 is 106
I/ 0-base address configured with a
Dl P-switch on the board. Base address
for Thor boards is valid if

(0x000 < Addr <= 0x400)

&&

(Addr 9% 0x10) ==
Default value is 0x280
Nunber of Boards installed (up to 4)
IRQ for all the installed THOR boards
(they share the sane | RQ, or
THOR_NO IRQ i f the polling node shoul d
be used
Size of fifo for board status nmessages
Recommended val ue: 2048
Size of the HDLC fifo in each Li. This
fifois only used if an HDLC pi pe
is configured for Sa or Si bits (see
thorConfigureSaBitPipe() ). If an Sa
bit pipe is not used then this size
could be set to O
Tabl e of absolute addresses of the IO
wi ndows in the host (e.g. 0x290)
Tabl e of sizes (no of bytes) of the 10
wi ndows in the host (4 <= size <= 1kByte)
Mbst common val ue woul d be 16
Tabl e of absol ute addresses of the
menory wi ndows in the host
(e.g. 0x0DO0OO) .
Tabl e of sizes (no of bytes) of the
menory wi ndows in the host
(256 <= size <= 16MByte). Typical value
woul d be 16kBytes, 32kBytes, or 64kBytes
Table of interrupt masks. A’'1 in
the mask will enable the chip interrupt
to be forwarded to the CPU
Table of interrupt nmasks. A’'1 in the
mask will enable the chip interrupt to
be forwarded to the LPU
Maxi mum frane | ength (conmon for

al | pipes) Indexed per board
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)
Returns
THOR_SUCCESS /1 Construction of the Driver successful
THOR_WRONG_CONTEXT /1 Driver already constructed

THOR | NVALI D_BOARD TYPE

THOR | NVALI D_BQARD _NO

THOR_OUT_OF_MEMORY

THOR_FPGA NOT_LOADED

THOR_| NVALI D_ADDRESS

THOR_NO_BOARD /1 No board found at the provided |/O address
THOR | NVALI D_BOARD_NO

See Also

t hor Destruct Dri ver ()
drvinit()

drvSet upMem n()
drvSet upl oW n()

14.1.3 thorDestructDriver()

Synopsis

Releases the driver from memory. This function must be called before the application
is exited. Cleans up and clears the driver after use. Uninstalls the Interrupt Service
Routinesif installed by the thor ConstructDriver().

Definition
Thor Rc t horDestructDri ver (

voi d

Returns
THOR_SUCCESS
THOR_WRONG_CONTEXT /1 No driver constructed

See Also

t hor ConstructDri ver ()
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14.1.4 thor Register Callback()

Registers a callback function (implemented by the application) which will be called
by the driver upon reception of amessage or a hardware/line status change. The use of
a callback function allowsimplementation of event driven applications.

NOTE: Only available with Windows 95 and Windows NT drivers. DOS applications
must poll the driver.

Definition
Thor Rc t hor Regi st er Cal | back(
voi d (*hapi Cal | Back) (voi d) /1 function pointer to the callback function in
/1 the application to be called fromthe driver
)
Returns
THOR_SUCCESS Il K
THOR _| NVALI D_CALLBACK_FUNCTI ON /1 Invalid function pointer
THOR_CALLBACK_ALREADY_SET /1 Call back function can be set only once

THOR_UNABLE_TO CREATE_CALLBACK THREAD // Creation of a new thread failed

See Also

dr vRegi st er Cal | back()
| OCTL_START_EVENT_NOTI FI CATI ONS

14.1.5 thor ResetDriver()

Synopsis

The thorResetDriver() function resets the driver software. Clears the dynamic data
such as the message FIFOs in the host memory.

Definition
Thor Rc t hor Reset Dri ver (

voi d

Returns
THOR_SUCCESS

See Also

t hor Reset Li ()
drvReset Dri ver ()
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dr vReset Devi ces()

14.1.6 thor SetCpulntrMask()

Synopsis

271

The thor SetCpulntrMask() function is used to specify which device (chip) interrupts
from the board are forwarded to the host processor to be serviced. The value in
parameter cpulrgMask will be written to the CPU Interrupt Mask (CIM) register. The
bitsin the CIM register are described in Table 7 on page 271. For more information on
the Thor-2 internal registers, please refer to the Thor-2 Technical Description (Odin
TeleSystems Inc. Doc. No. 1112-1-HSA-1002-1).

TABLE 7. CIM Bit Description

Bit Function
0 0: Mask Interrupts from the HDL C Controller
1: Allow Interrupts
1 0: Mask Interruptsfrom LiO
1: Allow Interrupts
2 0: Mask Interruptsfrom Lil
1: Allow Interrupts
3 0: Mask Interrupts from the Time-Space Switch
1: Allow Interrupts
4 0: Mask Interrupts from DTMF Transceiver 0
1: Allow Interrupts
5 0: Mask Interrupts from DTMF Transceiver 1
1: Allow Interrupts
6 0: Mask Interrupts from the LPU
1: Allow Interrupts
Definition
Thor Rc t hor Set Cpul nt r Mask(
short boar dNo, /1 Board number
short cpul rgvask /1 A’1 in the mask will enable the chip IRQ

Returns

/!l to be forwarded to the CPU

THOR_SUCCESS
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See Also

t hor Set Lpul nt r Mask()

14.1.7 thor SetL pulntrMask()

Synopsis

The thor SetLpulntrMask() function is used to specify which device (chip) interrupts
from the board are forwarded to the on-board processor (LPU) to be serviced. The
value in parameter IpulrgqMask will be written to the LPU Interrupt Mask (LIM)
register. The bitsin the LIM register are described in Table 8 on page 272. For more
information on the Thor-2 interna registers, please refer to the Thor-2 Technical
Description (Odin TeleSystems Inc. Doc. No. 1112-1-HSA-1002-1).

TABLE 8. LIM Bit Description

Bit Function
0 0: Mask Interrupts from the CPU
1: Allow Interrupts
1 0: Mask Interrupts from the HDL C Controller
1: Allow Interrupts
2 0: Mask Interrupts from LiO
1: Allow Interrupts
3 0: Mask Interruptsfrom Lil
1: Allow Interrupts
4 0: Mask Interrupts from the Time-Space Switch
1: Allow Interrupts
5 0: Mask Interrupts from DTMF Transceiver O
1: Allow Interrupts
6 0: Mask Interrupts from DTMF Transceiver 1
1: Allow Interrupts
Definition
Thor Rc t hor Set Lpul nt r Mask(
short boar dNo, /1 Board numnber
short | pul rgMask /1 A’1 in the mask will enable the chip IRQ
/!l to be forwarded to the CPU
)
Returns

THOR_SUCCESS

Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000
Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide
High-Level API - thorhapi.h 273

See Also
t hor Set Cpul nt r Mask()
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14.2 Linelnterface Functions

14.2.1 thor ConfigureLi()

Synopsis

The function thorConfigurelLi() sets up one Line Interface chip in either T1 or E1
mode.

Note: This function uses the configuration parameters specified in the Thor-2
configuration file and stored in the on-board flash for the physical layer configuration.

Definition

Thor Rc t hor Confi gureLi (
short boar dNo, /1 Board no for the Li chip.
short |i No, /1 Number of the Li chip to be configured.
Li Mode |i Mode /1 Mode to be configured to: T1 or E1

)

Returns

THOR_SUCCESS
THOR_CONFI G_FAI LURE

See Also

l'i I nitDeviceTl()
I'i I nitDeviceEl()

14.2.2 thor GetSatusLi()

Synopsis

The function thorGetSatusLi() reports the status of an Line Interface.

Definition
Thor Rc t hor Get St at usLi (
short boar dNo, /1 Board nunber.
short |iNo /1 Number of the Line Interface to be read.

Returns
THOR L1_OK
THOR_L1_DOM
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See Also

l'i Get Status()

14.2.3 thor SaBytesOn()

Synopsis

The thor SaBytesOn() function sets the values to be sent in the SaX bits (X =4t0 8) .
Eight bits (1 byte) for each SaX are specified at the same time (same function call).

In CRC-Multiframe format (16 frames per multi-frame), one bit from each SaX is sent
in time-dot 0 in every odd frame (in frames that do not contain frame alignment
information). The least significant bit of the saXVal byte is sent in frame 1 of the
multiframe and the most significant bit of the Byte is sent in frame 15 of the
multiframe (i.e LSb is shifted out first).

In Doubleframe format one bit of each saXVal byteis sent in every frame that does not
contain alignment info (every other frame). LSh is shifted out first.

NOTE: Only meaningful in E1 mode

Definition

Thor Rc t hor SaByt esOn(
short boar dNo, /1 Board nunber.
short i No, /1 Number of the Line Interface to send the service

/1 word from

Byt e sa4Vval, /] Sad bits to be sent. LSB will be sent first.
Byt e sa5Val, /] Sa5 bits to be sent. LSB will be sent first.
Byte sa6Val, /1l Sa6 bits to be sent. LSB will be sent first.
Byte sa7Val, /] Sa7 bits to be sent. LSB will be sent first.
Byt e sa8Val /] Sa8 bits to be sent. LSB will be sent first.

)

Returns

THOR_SUCCESS

See Also
t hor SaByt esOf f ()

Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000
Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide
276 High-Level API - thorhapi.h

14.2.4 thor SaBytesOff()

Synopsis

The thor SaBytesOff() function returns the Thor-2 board to normal Sa-bit operation.
The LIswill stop sending the Sa byte value specified in the thor SaBytesOn() function.

NOTE: Only meaningful in E1 mode

Definition
Thor Rc t hor SaByt esOf f (
short boar dNo, /1 Board nunber.
short 1iNo /1 Number of the Line Interface to stop
/'l sending the service word from
)
Returns

THOR_SUCCESS

See Also
t hor SaByt esOf f ()

14.2.5 thor GetSaBitValue()

Synopsis

The thorGetSaBitValue() function fetches the value to of the received SaX hits.
Returns a byte (8-bits) received during the last CRC-Multiframe.

NOTE: Only meaningful in E1 mode

Definition
Thor Rc t hor Get SaBi t Val ue(
short boar dNo, /1 Board nunber.
short I'i No, /1 Line Interface nunber
Li SaBi t saBit, /l Sa bit to read
Byte *saVal /] Last received 8-bits
)
Returns

THOR_SUCCESS
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See Also

t hor Get Si Bi t Val ue()

14.2.6 thor SetSiBitValue()

Synopsis

The thor SetSBitValue() function setsthe valueto be sent at the Si bit positions (Spare
bits for international use). In Doubleframe format, these are the first bits of each
frame.lIn CRC-Multiframe format, the Si bit are the first bits of frames 13 and 15. In
CRC-Multiframe format these bits are also known as the E-bits.

NOTE: Only meaningful in E1 mode

Definition
Thor Rc t hor Set Si Bi t Val ue(
short boar dNo, /1 Board nunber.
short 1i No, /1 Nunber of the Line Interface to send the

/'l service word from

Byte si 1lval, /1 Value of the FAS Si-bit in doubleframe fornmat
/1 or Si (E) bit in frame 13 in CRC-nultifrane
/1 format

Byt e si 2Val /'l Value of the service word Si bit in Doubl eFrane
/1l format or Si (E) bit in frame 15 in

/1 CRC-multiframe format

Returns
THOR_SUCCESS

See Also
t hor Get Si Bi t Val ue()

14.2.7 thor GetSiBitValue()

Synopsis
The thor GetS BitValug() function fetches the valueto Si bitsreceived in the last frame.

In Doubleframe format, these are the first bits of each frame. In CRC-Multiframe
format, the Si bit are the first bits of frames 13 and 15. In CRC-Multiframe format
these bits are also known as the E-bits.

NOTE: Only meaningful in E1 mode
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Definition
Thor Rc t hor Get Si Bi t Val ue(
short boardNo, /1 Board nunber.
short 1i No, /1 Line Interface nunber
Byte *si1Vval, /1 Value of the FAS Si-bit in doubleframe formt
/1 or Si (E) bit in frame 13 in CRC-nultifranme
/1 format
Byt e *si 2Val /'l Value of the service word Si bit in
/1 Doubl eFrame format
/1l or Si (E) bit in frame 15 in CRCG-mnultiframe fornmat
)
Returns
THOR_SUCCESS
See Also

t hor Set Si Bi t Val ue()

14.2.8 thor AlarmOn()

Synopsis

The thorAlarmOn() function begins transmitting an Alarm towards the Remote End.
An Auxiliary Pattern (AUXP) is an unframed signal that contains an continuous
aternating bit stream (010101...). The AUXP can be used when Loss of Signa (LOS)
has been detected by the receiver. The Alarm Indication Signal ( AlS) is an unframed
signal that contains an continuous bit stream of 1's. The Remote Alarm Indication (
RAI) is send by setting the A-bit (bit 3 in time-slot 0 of E1) to 1.

Note: If both AUXP and AlS s specified, AIS will be send.

Definition
Thor Rc t hor Al ar mDn(
short boar dNo, /1 Board nunber.
short |i No, /1 Nunmber of the Line Interface to send the alarmfrom

Li Al ar nType al ar niType /1 Alarmtype to send

Returns
THOR_SUCCESS

See Also
t hor Al ar nOf f ()
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14.2.9 thor AlarmOff()

Synopsis

The thor AlarmOff() function turns the alarm transmission towards the Remote End
off.

Definition

Thor Rc t hor Al ar mOf f (
short boar dNo, /1 Board nunber.
short 1i No, /1 Nunber of the LI to send the alarmfrom
Li Al ar nType al ar niType /1 Alarmtype to send

Returns
THOR_SUCCESS

See Also
t hor Al ar mOn()

14.2.10 thorResetLi()

Synopsis
The function thor ResetLi() performs a hardware reset on the Line Interface.
Definition

Thor Rc t hor Reset Li (

short 1iNo /1 Nurmber of the Line Interface to reset

Returns
THOR_SUCCESS

See Also

t hor Reset Dri ver ()
t hor Reset Hdl c()
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14.3 Switching

14.3.1 thor ConnectChannel( )

Synopsis

The thor ConnectChannel () function connects one channel from an incoming highway
in to another channel in an outgoing highway.

Definition
Thor Rc t hor Connect Channel (
short boar dNo, /1 Board nunber.
Thor PhwType i nHi ghway, /1 1ncom ng PCM hi ghway.
short i nChannel , /1 The channel in the incom ng highway to be
/1 connected to outChannel.
Thor PhwType out H ghway, /1 Qutgoing PCM hi ghway.
short out Channel /1 The channel in the outgoing highway to be
/1 connected to inChannel.
)
Returns

THOR_SUCCESS

See Also

t hor Di sconnect Channel ()

14.3.2 thor DisconnectChannel( )

Synopsis

The thorDisonnectChannel() function disconnect channels connected with the
thor ConnectChannel () function.

Definition
Thor Rc t hor Di sconnect Channel (
short boar dNo, /1 Board nunber.
Thor PhwType out Hi ghway, /1 Qutgoing PCM hi ghway.
short out Channel /1 The channel in the outgoing highway to be
/1 disconnected from whi chever inChannel it
/1 is currently connected to)
)
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Returns
THOR_SUCCESS

See Also

t hor Connect Channel ()

t hor Di sconnect Al | Channel s()

14.3.3 thor DisconnectAllChannels( )

Synopsis

The thorDisonnectAllChannels() function disconnects all outgoing channels from
whichever channels they are connected to (on one Time-Space Switch on one board).

Definition
Thor Rc t hor Di sconnect Al | Channel s(
short boar dNo /1 Board nunber

Returns
THOR_SUCCESS

See Also

t hor Connect Channel ()

t hor Di sconnect Channel ()

Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000
Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide
282 High-Level API - thorhapi.h

14.4 Message Sending and Receiving

14.4.1 thor ConfigurePipg()

Synopsis

The function thorConfigurePipe() configures a pipe in the HDLC controller. A pipe

can contain one time-slot, only certain bits of a time-dot (sub-channel), or several
time-slots (super-channel). Each bit that isto be included in the pipeis passed as a bit

rate mask. The bit rate mask is an array of 32 bytes, where index 0 istime-slot 0, etc.

A ‘1’ in a bit position indicates that the corresponding bit in the time-slot if included
in the pipe. A pipe needs to be configured before data or HDLC frames can be
received or sent.

Definition
Thor Rc t hor Conf i gur ePi pe(
short boar dNo, /1 Board nunber.
short pi peNo, /1 Pipe to be configured.
Byt e txBitRateMask[], /1l Array of 32 8-bit masks. A '1' indicates
/1 that this bit of this channel (array
/1 index) in the THOR PHW CTRL hi ghway is
/1 included in the
/1 transnmit direction of the pipe.
Byt e rxBitRateMask[], /1 Bit rate mask for the receive direction

/1 of the pipe. See txBitRateMask[] above.
Thor FraneFi |l | Type frameFill Type // What to send between franmes. Either
/1 flags(Ox7E) or all ones (OxFF)

Returns

THOR_SUCCESS /1 Configuration successful
THOR _HDLC AR BUSY // Configuration failed

14.4.2 thorRead()

Synopsis

The functionthorRead() fetches a received message. Driver will automatically sort the
received messages from different pipes according to the time of reception. If several
messages are waiting to be fetched, this function will fetch and return the oldest one
(messages are buffered in realtime when they arrive, awaiting fetching by this
function).
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Buffer into which the received nessage will

must be

Pointer to header structure that will be
NOTE: The struct

Definition
Thor Rc t hor Read(
Byte fnBuf[], /1
/1 be witten. NOTE: The buffer
/1 allocated by the application.
short fnBuf Size, // Size of fnBuf[].
Thor FrameHeader *f nHeader I
/1 fillied in by the function.
/1

Returns

THOR_SUCCESS
THOR_NO_FRAMES

See Also

thorWitePi pe()

14.4.3 thorWritePipe()

Synopsis

/1 No conplete frames ready for

must be allocated by the application.

/'l A franme was read successfully

readi ng

The function thorWritePipe() sends an HDLC message (including layer 2) on a Pipe.

Definition
Thor Rc thor Wit ePi pe(
short boar dNo, /1 Board nunber.
short pi peNo, /1 The pipe to wite to.
Byt e fnBuf[], /1 Buffer containing the nmessage to be send.
short fmLength /1 Length of the nmessage to be sent.
)
Returns
THOR_SUCCESS /'l Message accepted and is being sent
THOR_TX_BUSY /'l Previous nmessage not yet sent conpletely

THOR _MSG TOO LONG  //

See Also
t hor Read()

/1 Try again |later

Message is too long to be sent...

Try again |later
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14.4.4 thor ResetHdlc()

Synopsis

The thorResetHdlc() performs a hardware reset on the HDL C controller.

Definition
Thor Rc t hor Reset Hdl ¢(
short boar dNo /1 Board nunber

Returns
THOR_SUCCESS

See Also

t hor Reset Dri ver ()
t hor Reset Li ()
drvinitHdl c()
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14.5 Phone Functions

14.5.1 thorPhoneOn()

Synopsis

The function thorPhoneOn() connects a handset to a specified Codec (CDO or CD1).
The appropriate data channel must have been properly cross-connected on the Time-
Space Switch to the Codec prior to calling this function (see thor ConnectChannel ()).
Note also that Codec 0 is communicating on channel 2 on the Auxiliary PCM
highway. Codec 1 is communicating on channel 3 of the Auxiliary PCM highway.

Definition
Thor Rc t hor PhoneOn(
short boar dNo, /1 Board nunber
short codecNo, /'l Nurmber of the Codec to be used (0 or 1).
CdLawT | aw, /1 u-law or A-law
CdCodeT code, /1 sign magnitude or CCITT code assi gnment

/1 (for input/output)

Dt nf Opt T dt nf Opti on /1 Determines whether to enable DITMF detection and
/1 if so whether to store all detected DIMF tones
/1 in the FIFO

Returns
THOR_SUCCESS

See Also

t hor PhoneOr f ()
t hor Connect Channel ()

14.5.2 thor PhoneOff()

Synopsis

The function thorPhoneOff() disconnects the handset from the codec.

Definition
Thor Rc t hor PhoneOF f (
short boar dNo, /1 Board nunber.
short codecNo /1 Number of the Codec to be used (0 or 1).
)
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Returns
THOR_SUCCESS

See Also

t hor PhoneOn()

14.5.3 thor SendDtmf()

Synopsis

The function thor SendDtmf() sends DTMF tones on a B-channel. The time between
tones and the duration of the tone can be specified.

Note: The DTMF transceiver is connected to the codec (DTMF chip #0 to Codec chip
#0 on aux time-slot #2 and DTMF chip #1 to Codec chip #1 on aux time -slot #3).
The codec must be properly cross-connected in the time-space switch to atime-slot in
an outgoing T1/E1 span for the tones to be send out.

Definition
Thor Rc t hor SendDt nf (
short boar dNo, /1 Board nunber.
short codecNo, /'l Nurmber of the Codec (0 or 1) to be used.
char *phoneNunber, /1 Phone nunber to dial.
Dt DurationT duration, /1 Burst and pause duration
CdLawT | aw, /1 u-law or A-law
CdCodeT code /1 sign magnitude or CCITT code
/1 assignment (for input/output)
)
Returns

THOR_SUCCESS

14.5.4 thor ReceivedDtmf( )

Synopsis

The thorReceivedDtmf( ) function is a non-blocking function that either returns the
latest detected DTMF tone or THOR_NO_TONE if there was no tone received.

If one or more tones had been detected (THOR_SUCCESS), they can be read with the
thorRead() function (like any other message) if the dtmfOption is set to
DT _DETECT _STORE. If the dtfmOption is set to DT _DETECT_LAST, then the
digitswill not be stored in the thorRead() fifo at all and can only be retrieved with this
function.
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The function stores the last DTMF digit that was detected, and it returns that value in
the 'dtmfDigit’ parameter. It then clearsitsinternally stored digit.

Note: The DTMF transceiver is connected to the codec (DTMF chip #0 to Codec chip
#0 on aux time-slot #2 and DTMF chip #1 to Codec chip #1 on aux time -slot #3).
The codec must be properly cross-connected in the time-space switch to atime-slot in
an outgoing T1/E1 span for the tones to be send out.

Definition

Thor Rc t hor Recei vedDt nf (
short boar dNo, /1 Board nunber.
short dt nf No, /1 Nurmber of the Dtnf chip (0 or 1) to be used.
char *dtnfDigit /1 Last DTMF digit received (or \0 if none)

)

Returns

THOR_SUCCESS /1 a DTMF tone was detected

THOR_NO_TONE /1 no tone was detected

See Also

t hor SendDt nf ()
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14.6 Test Functions

14.6.1 thorByteOnBch()

Synopsis

thor ByteOnBch() begins sending a constant byte on the specified highway and time-
dot and keeps sending it until turned off with the thorByteOffCh() function. This
constant byte is inserted in every frame for the particular time-slot (channel). The
channel byte can have the value between 0 and 255.

Definition
Thor Rc t hor Byt eOnCh(
short boar dNo, /1 Board number
Thor PhwType out Hi ghway, /1 PCM Hi ghway to send the byte on.
short out Channel , /1 Channel (0-31) within the PCM highway to send
/1 the byte on.
Byte aByte /1 Byte to be sent
)
Returns

THOR_SUCCESS

See Also
t hor Byt eOf f Bch()

14.6.2 thorByteOffBch()

Synopsis

The function thorByteOffBch() stops the sending of a constant byte value on the
specified B-channel.

Definition

Thor Rc t hor Byt eOF f Ch(
short boar dNo, /1 Board nunber.
Thor PhwType out H ghway, /1 PCM Hi ghway to turn off the byte from
short out Channel /1 Channel (0-31) within the PCM highway to turn

/1 off the byte from
)
Doc. No. 1211-1-SDA-1002 Doc. Rev. 1.2 (Released) December 5, 2000

Copyright (C) Odin TeleSystems Inc., 1996 - 2000



Thor Win NT 4.0 APl Reference Guide
High-Level API - thorhapi.h 289

Returns
THOR_SUCCESS

See Also

t hor Byt eOnBch()

14.6.3 thorByteReadBch()

Synopsis

The thorByteReadBch() function reads one byte from the specified channel and
returns it in *recByte. The sampling of the byte is done at no particular time. If the
byte being read is not constant, random results should be expected. To verify that the
channel in fact does carries constant bytes, several samples should be taken.

Definition
Thor Rc t hor Byt eReadCh(
short boar dNo, /1 Board nunber.
Thor PhwType i nH ghway, // PCM Highway to read the byte from
short inChannel, // Channel (0-31) within the PCM hi ghway to
/1 read the byte from
Byt e *recByte /'l Received byte fromthe channel.
)
Returns

THOR_SUCCESS
Receiced Byte is returned in *recByte parameter.

See Also

t hor Byt eOnBch()
t hor Byt eOf f Bch()
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14.7 Miscellaneous

14.7.1 thor GetErrMsg()

Synopsis

The thorGetErrMsg() function converts a Thor-function return code into a string.
Returns a pointer to a string describing the error code in a general fashion. Can be
used for quick and dirty solutions when the return code is not analyzed properly by the
application but at least something needs to be printed.

Definition
char *thor Get Err Msg(

Thor Rc err Code /1l Error code to be converted.

Returns

Pointer to a static string owned by the function.

See Also

drvStatus2Str ()
*drvThor Rc2Str ()

14.7.2 thorBoar dExistence( )

Synopsis

The thorBoardExistence() function checks if a Thor-2 board exists at a specified 1/0
address.

Definition
Thor Rc t hor Boar dExi st ence(
short boar dNo,
short al oBaseAddr /1 1/0-base address configured with a
/1 DIP-switch on the board. Base address
/1 for Thor boards is valid if:
/1 (0x000 < Addr <= 0x400)
/1 &&
/1 (Addr % 0x10) == 0.
/1 Default value is 0x280.
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Returns
THOR _SUCCESS // if a THOR-2 board was found.
THOR_NO BOARD // if no THOR-2 board was found.

See Also

dr vBoar dExi st ence()
|'i Exi st enceChk()

14.7.3 thorLoopLi()

Synopsis

The thorLoopLi() function loops the transmit lines of the Line Interface Transceiver to
the receive lines.

Definition

Thor Rc t hor LoopLi (
short boar dNo, /1 Board nunber.
short 1i No, /1 Nunber of the line interface to be used.
Li LoopT | oopType /1 Line loop or Renote |oop

)

Returns

THOR_SUCCESS
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