cmsl12.300A.2. RELIABLE TRANSFER cmr12.300 179 cmtt10.329int RtBInit (vecp, vec, rts, rti) int vecp; char **vec; struct RtSAPstart *rts; struct RtSAPindication *rti; cmr12.300The parameters to this pro cedure are: cmtt12.300vecp cmbx12.300cmr12.300 the length of the argumen ector; cmtt12.300vec cmbx12.300cmr12.300 the argumen ector; cmtt12.300rts cmbx12.300cmr12.300 oin ter to cmtt12.300 RtSAPstart cmr12.300 structure, whic is up dated only if the call succeeds; and, cmtt12.300rti cmbx12.300cmr12.300 oin ter to cmtt12.300 RtSAPindication cmr12.300 structure, whic is up dated only if the call fails. If cmtt12.300 RtBInit cmr12.300 is successful, it returns information in the cmtt12.300 rts cmr12.300 parameter, whic is oin ter to cmtt12.300 RtSAPstart cmr12.300 structure. cmtt10.329struct RtSAPstart int rts_sd; struct RtSAPaddr rts_initiator; int rts_mode; #define RTS_MONOLOGUE #define RTS_TWA int rts_turn; #define RTS_INITIATOR #define RTS_RESPONDER u_short rts_port; PE rts_data; }; cmr12.300The elemen ts of this structure are: cmr12.300180 cmsl12.300 APPENDIX A. OLD-STYLE ASSOCIA TIONS cmtt12.300rts sd cmbx12.300 cmr12.300 the asso ciation-descriptor to used to reference this asso cia- tion; cmtt12.300rts initiator cmbx12.300 cmr12.300 the address of the initiator; cmtt12.300rts mode cmbx12.300 cmr12.300 the dialogue mo de (either monologue or o-w alternate), cmtt12.300rts turn cmbx12.300 cmr12.300 the wner of the turn initially; cmtt12.300rts port cmbx12.300 cmr12.300 the application um er the initiator wishes to use to go ern the asso ciation; and cmtt12.300rts data cmbx12.300 cmr12.300 an initial data (this is oin ter to cmtt12.300 PElement cmr12.300 structure, whic is fully explained in Chapter 5). Note that the cmtt12.300 rts_data cmr12.300 elemen is allo cated via cmti12.300 mal lo cmr12.300 (3) and should re- leased using the cmtt12.300 RTSFREE cmr12.300 macro when no longer referenced. The cmtt12.300 RTSFREE cmr12.300macro eha es as if it as de�ned as: cmtt10.329void RTSFREE (rts) struct RtSAPstart *rts; cmr12.300The macro frees only the data allo cated cmtt12.300 RtBInit cmr12.300 and not the cmtt12.300 RtSAPstart cmr12.300structure itself. urther, cmtt12.300 RTSFREE cmr12.300 should called only if the call to the cmtt12.300RtBInit cmr12.300 routine returned cmtt12.300 OK cmr12.300

If the call to cmtt12.300 RtBInit cmr12.300 is not successful, then cmss12.300 RT-P-ABORT.INDICA TION cmr12.300ev en is sim ulated, and the relev an information is returned in an enco ded cmtt12.300RtSAPindication cmr12.300 structure. After examining the information returned cmtt12.300 RtBInit cmr12.300 on successful call (and ossibly after examining the argumen ector), the resp onder should either accept or reject the asso ciation. or either resp onse, the resp onder should use the cmtt12.300 RtBeginResponse cmr12.300 routine (whic corresp onds to the cmss12.300 X.410 OPEN.RESPONSE cmr12.300 action). cmtt10.329int RtBeginResponse (sd, status, data, rti) int sd; int status; PE data; struct RtSAPindication *rti; cmr12.300The parameters to this pro cedure are: cmsl12.300A.2. RELIABLE TRANSFER cmr12.300 181 cmtt12.300sd cmbx12.300 cmr12.300 the asso ciation-descriptor; cmtt12.300status cmbx12.300 cmr12.300 the acceptance indicator (either cmtt12.300 RTS_ACCEPT cmr12.300 if the asso ciation is to accepted, or one of the \fatal" user-initiated rejection co des, other tha cmtt12.300 RTS_REJECT cmr12.300 listed in able 4.1 on page 97); cmtt12.300data cmbx12.300 cmr12.300 an initial data if the asso ciation is to accepted; and, cmtt12.300rti cmbx12.300 cmr12.300 oin ter to cmtt12.300 RtSAPindication cmr12.300 structure, whic is up dated only if the call fails. If the call to cmtt12.300 RtBeginResponse cmr12.300 is successful, and the cmtt12.300 status cmr12.300 parameter is set to cmtt12.300 RTS_ACCEPT cmr12.300 then asso ciation establishmen has no een completed. If the call is successful, but the cmtt12.300 status cmr12.300 parameter is not cmtt12.300 RTS_ACCEPT cmr12.300 then the asso ciation has een rejected and the resp onder ma exit. Otherwise, if the call fails and the reason is \fatal", then the asso ciation is closed. cmbx12.300Clien Initialization cmr12.300program wishing to asso ciate itself with another user of reliable transfer services calls the cmtt12.300 RtBeginRequest cmr12.300 routine, whic corresp onds to the cmss12.300 X.410 OPEN.REQUEST cmr12.300 action. cmtt10.329int RtBeginRequest (called, mode, turn, data, rtc, rti) struct RtSAPaddr *called; int mode, turn; PE data; struct RtSAPconnect *rtc; struct RtSAPindication *rti; cmr12.300The parameters to this pro cedure are: cmtt12.300called cmbx12.300 cmr12.300 the tSAP address of the resp onder; cmtt12.300mode cmbx12.300 cmr12.300 the dialogue mo de; cmtt12.300turn cmbx12.300 cmr12.300 who gets the initial turn; cmtt12.300data cmbx12.300 cmr12.300 an initial data; cmr12.300182 cmsl12.300 APPENDIX A. OLD-STYLE ASSOCIA TIONS cmtt12.300rtc cmbx12.300 cmr12.300 oin ter to cmtt12.300 RtSAPconnect cmr12.300 structure, whic is up dated only if the call succeeds; and, cmtt12.300rti cmbx12.300 cmr12.300 oin ter to cmtt12.300 RtSAPindication cmr12.300 structure, whic is up dated only if the call fails. If the call to cmtt12.300 RtBeginRequest cmr12.300 is successful (this corresp onds to cmss12.300 X.410 OPEN.CONFIRMA TION cmr12.300 ev en t), it returns information in the cmtt12.300 rtc cmr12.300 parame- ter, whic is oin ter to cmtt12.300 RtSAPconnect cmr12.300 structure. cmtt10.329struct RtSAPconnect int rtc_sd; int rtc_result; PE rtc_data; }; cmr12.300The elemen ts of this structure are: cmtt12.300rtc sd cmbx12.300 cmr12.300 the asso ciation-descriptor to used to reference this asso cia- tion; cmtt12.300rtc result cmbx12.300 cmr12.300 the asso ciation resp onse; and, cmtt12.300rtc data cmbx12.300 cmr12.300 an initial data if the asso ciation as accepted. If the call to cmtt12.300 RtBeginRequest cmr12.300 is successful, and the cmtt12.300 rtc_result cmr12.300 elemen is set to cmtt12.300 RTS_ACCEPT cmr12.300 then asso ciation establishmen has completed. If the call is successful, but the cmtt12.300 rtc_result cmr12.300 elemen is not cmtt12.300 RTS_ACCEPT cmr12.300 the the asso- ciation attempt has een rejected; consult able 4.1 to determine the reason for the reject. Otherwise, if the call fails then the asso ciation is not estab- lished and the cmtt12.300 RtSAPabort cmr12.300 structure of the cmtt12.300 RtSAPindication cmr12.300 discriminated union has een up dated. Note that the cmtt12.300 rtc_data cmr12.300 elemen is allo cated via cmti12.300 mal lo cmr12.300 (3) and should released using the cmtt12.300 RTCFREE cmr12.300 macro when no longer referenced. The cmtt12.300 RTCFREE cmr12.300macro eha es as if it as de�ned as: cmtt10.329void RTCFREE (rtc) struct RtSAPconnect *rtc; cmsl12.300A.2. RELIABLE TRANSFER cmr12.300 183 The macro frees only the data allo cated cmtt12.300 RtBeginRequest cmr12.300 and not the cmtt12.300RtSAPconnect cmr12.300 structure itself. urther, cmtt12.300 RTCFREE cmr12.300 should called only if the call to the cmtt12.300 RtBeginRequest cmr12.300 routine returned cmtt12.300 OK cmr12.300 cmbx10.432A.2.3 Asso ciation Release cmr12.300The cmtt12.300 RtEndRequest cmr12.300 routine is used to request the release of an asso ciation, and corresp onds to cmss12.300 X.410 CLOSE.REQUEST cmr12.300 action. This action ma tak en only the initiator of an asso ciation, and, if the dialogue mo de is o-w alternate, if the initiator has the turn as ell. cmtt10.329int RtEndRequest (sd, rti) int sd; struct RtSAPindication *rti; cmr12.300The parameters to this pro cedure are: cmtt12.300sd cmbx12.300 cmr12.300 the asso ciation-descriptor; and, cmtt12.300rti cmbx12.300 cmr12.300 oin ter to cmtt12.300 RtSAPindication cmr12.300 structure, whic is up dated only if the call fails. If the call to cmtt12.300 RtEndRequest cmr12.300 is successful, then the asso ciation has een re- leased. Otherwise if the call fails and the error is not fatal, then the asso- ciation remains established and the cmtt12.300 RtSAPabort cmr12.300 structure con tained in the cmtt12.300RtSAPindication cmr12.300 parameter cmtt12.300 rti cmr12.300 con tains the reason for the failure. Up on receiving cmss12.300 X.410 CLOSE.INDICA TION cmr12.300 ev en t, the user is required to generate cmss12.300 X.410 CLOSE.RESPONSE cmr12.300 action using the cmtt12.300 RtEndResponse cmr12.300 rou- tine. cmtt10.329int RtEndResponse (sd, rti) int sd; struct RtSAPindication *rti; cmr12.300The parameters to this pro cedure are: cmtt12.300sd cmbx12.300 cmr12.300 the asso ciation-descriptor; and, cmtt12.300rti cmbx12.300 cmr12.300 oin ter to cmtt12.300 RtSAPindication cmr12.300 structure, whic is up dated only if the call fails. If the call to cmtt12.300 RtEndResponse cmr12.300 is successful, then the asso ciation has een released. cmr12.300184 cmsl12.300 APPENDIX A. OLD-STYLE ASSOCIA TIONS cmbx10.432A.2.4 An Example cmr12.300Let’s consider ho one migh construct generic serv er that uses reliable transfer services to establish an asso ciation, but then uses remote op eration services to comm unicate with its eer. This en tit will use sync hronous in terface. There are parts to the program: initialization and the request/reply lo op. In our example, assume that the routine cmtt12.300 error cmr12.300 results in the pro cess eing terminated after prin ting diagnostic. In Figure A.5, the initialization steps for the generic resp onder, including the outer cmti12.300 cmr12.300 wrapp er, is sho wn. First, the tSAP state is re-captured calling cmtt12.300 RtBInit cmr12.300

If this succeeds, then the asso ciation is authen ticated and an command line argumen ts are parsed. Assuming that the resp onder is satis�ed with the prop osed asso ciation, it calls cmtt12.300 RtBeginResponse cmr12.300 to accept the asso ciation. The cmtt12.300 RoSetService cmr12.300 routine is called to set the underlying service to used for remote op erations. Finally the main request/reply lo op is realized. The resp onder calls cmtt12.300 RoWaitRequest cmr12.300 to get the next ev en t, and then calls cmtt12.300 ros_indication cmr12.300 to deco de that ev en t. Figure 3.2 on page 77 con tains the de�nition of the cmtt12.300 ros_indication cmr12.300routine and asso ciated routines. Since the reliable transfer service as used to establish the asso ciation, di�eren closing handler ust used. This is sho wn in Figure A.6. cmsl12.300A.2. RELIABLE TRANSFER cmr12.300 185 cmbx8.300#include cmmi8.300 stdio.h cmmi8.300 cmbx8.300#include cmmi8.300 cmr8.300 iso cmr8.300 de cmmi8.300 rtsap.h cmmi8.300 cmbx8.300#include cmmi8.300 cmr8.300 iso cmr8.300 de cmmi8.300 isoserv en cmr8.300 t.h cmmi8.300 cmr8.300main (argc, argv, en vp) cmbx8.300in cmr8.300 argc; cmbx8.300har cmr8.300 **argv, **en vp; cmsy8.300cmr7.300 10 cmbx8.300in cmr8.300 result, sd; cmbx8.300struct cmr8.300 RoSAPindication rois; cmbx8.300register struct cmr8.300 RoSAPindication *roi &rois; cmbx8.300register struct cmr8.300 RoSAPpreject *rop &roi cmsy8.300 cmmi8.300 cmr8.300 roi preject; cmbx8.300struct cmr8.300 tSAPstart rtss; cmbx8.300register struct cmr8.300 tSAPstart *rts &rtss; cmbx8.300struct cmr8.300 tSAPindication rtis; cmbx8.300register struct cmr8.300 tSAPindication *rti &rtis; cmbx8.300register struct cmr8.300 tSAP ab ort *rta &rti cmsy8.300 cmmi8.300 cmr8.300 rti ab ort; cmr7.300 20 cmbx8.300if cmr8.300 (R tInit (argc, argv, rts, rti) == NOTOK) error "initialization cmtt8.300 fails: %s" cmr8.300 tErrString (rta cmsy8.300 cmmi8.300 cmr8.300 rta reason)); sd rts cmsy8.300 cmmi8.300 cmr8.300 rts sd; cmmi8.300cmti8.300 do authentic ation using rts cmsy8.300 cmmi8.300 cmti8.300 rts data her e... cmmi8.300 cmr8.300TSFREE (rts); cmmi8.300cmti8.300 ad ommand line ar guments her e... cmmi8.300 cmr7.30030 cmmi8.300cmti8.300 ould use TS BUSY, TS ALID TE, or TS MODE inste ad and then exit cmmi8.300 cmbx8.300if cmr8.300 (R tBeginResp onse (sd, TS CCEPT, NULLPE, rti) == NOTOK) error "RT-BEGIN.RESPONSE: cmtt8.300 %s" cmr8.300 tErrString (rta cmsy8.300 cmmi8.300 cmr8.300 rta reason)); cmbx8.300if cmr8.300 (RoSetService (sd, RoPService, roi) == NOTOK) error "RoSetService: cmtt8.300 %s" cmr8.300

RoErrString (rop cmsy8.300 cmmi8.300 cmr8.300 rop reason)); cmbx8.300for cmr8.300 (;;) cmbx8.300switc cmr8.300 (result RoW aitRequest (sd, NOTOK, roi)) cmsy8.300 cmr7.300 40 cmbx8.300case cmr8.300 NOTOK: cmbx8.300case cmr8.300 OK: cmbx8.300case cmr8.300 DONE: ros indication (sd, roi); cmbx8.300break cmr8.300 cmbx8.300default cmr8.300 error "unknown cmtt8.300 return from RoWaitRequest=%d" cmr8.300 result); cmsy8.300cmr7.300 50 cmr12.300Figure A.5: Initializing the generic TS resp onder cmr12.300186 cmsl12.300 APPENDIX A. OLD-STYLE ASSOCIA TIONS cmr8.300... cmbx8.300static in cmr8.300 ros end (sd, ro e) cmbx8.300in cmr8.300 sd; cmbx8.300struct cmr8.300 RoSAP end *ro e; cmsy8.300cmbx8.300struct cmr8.300 tSAPindication rtis; cmbx8.300register struct cmr8.300 tSAPindication *rti &rtis; cmbx8.300register struct cmr8.300 tSAP ab ort *rta &rti cmsy8.300 cmmi8.300 cmr8.300 rti ab ort; cmr7.30010 cmbx8.300if cmr8.300 (R tEndResp onse (sd, rti) == NOTOK) error "RT-END.RESPONSE: cmtt8.300 %s" cmr8.300 tErrString (rta cmsy8.300 cmmi8.300 cmr8.300 rta reason)); exit (0); cmsy8.300cmr12.300Figure A.6: Finalizing the generic TS resp onder cmbx10.746Bibliograph cmr12.300[CCI84a] Message Handling Systems: Presen tation ransfer Syn tax and No- tation. In ternational elegraph and elephone Consultativ Com- mittee, Octob er 1984. Recommendation X.409. [CCI84b] Message Handling Systems: Remote Op erations and Reliable ransfer Serv er. In ternational elegraph and elephone Consul- tativ Committee, Octob er 1984. Recommendation X.410. [CCI88a] Reliable ransfer: Mo del and Service De�nition. In ternational elegraph and elephone Consultativ Committee, Marc 1988. Recommendation X.218. [CCI88b] Reliable ransfer: Proto col Sp eci�cation. In ternational elegraph and elephone Consultativ Committee, Marc 1988. Recommen- dation X.228. [CCI88c] Remote Op erations: Mo del, Notation and Service De�nition. In- ternational elegraph and elephone Consultativ Committee, Marc 1988. Recommendation X.219. [CCI88d] Remote Op erations: Proto col Sp eci�cation. In ternational ele- graph and elephone Consultativ Committee, Marc 1988. Rec- ommendation X.229. [CCI88e] Sp eci�cation of Abstract Syn tax Notation One. In ternational ele- graph and elephone Consultativ Committee, 1988. Recommen- dation X.208. [ECM85] Remote Op erations: Concepts, Notation and Connection-Orien ted Mappings, Decem er 1985. ECMA TR/31. 187 cmr12.300188 cmsl12.300 BIBLIOGRAPHY cmr12.300[ISO87a] Information Pro cessing Op en Systems In terconnection Sp ec- i�cation of Abstract Syn tax Notation One (ASN.1). In ternational Organization for Standardization and In ternational Electrotec hni- cal Committee, 1987. In ternational Standard 8824. [ISO87b] Information Pro cessing Op en Systems In terconnection Sp eci- �cation of Basic Enco ding Rules for Abstract Syn tax Notation One (ASN.1). In ternational Organization for Standardization and In- ternational Electrotec hnical Committee, 1987. In ternational Stan- dard 8825. [ISO88a] Information Pro cessing Systems Op en Systems In terconnec- tion Service De�nition for the Asso ciation Con trol Service Ele- men t. In ternational Organization for Standardization and In terna- tional Electrotec hnical Committee, April 1988. Revised Final ext of Draft In ternational Standard 8649. [ISO88b] Information Pro cessing Systems Op en Systems In terconnec- tion Proto col Sp eci�cation for the Asso ciation Con trol Service Elemen t. In ternational Organization for Standardization and In- ternational Electrotec hnical Committee, April 1988. Revised Final ext of Draft In ternational Standard 8650. [ISO88c] Information Pro cessing Systems ext Comm unication Reli- able ransfer art 1: Mo del and Service De�nition. In ternational Organization for Standardization and In ternational Electrotec hni- cal Committee, Marc 1988. orking Do cumen for In ternational Standard 9066-1. [ISO88d] Information Pro cessing Systems ext Comm unication Re- liable ransfer art 2: Proto col Sp eci�cation. In ternational Or- ganization for Standardization and In ternational Electrotec hnical Committee, Marc 1988. orking Do cumen for In ternational Standard 9066-2. [ISO88e] Information Pro cessing Systems ext Comm unication Re- mote Op erations art 1: Mo del, Notation and Service De�nition. In ternational Organization for Standardization and In ternational