cmsl12.3008.6. OUTINES OR PERF ORMERS cmr12.300 117 cmtt10.329err, priority; caddr_t out; struct RoSAPindication *roi; cmr12.300The parameters to this pro cedure are: cmtt12.300sd cmbx12.300cmr12.300 the asso ciation-descriptor; cmtt12.300id cmbx12.300cmr12.300 the ID of the in cation eing resp onded to; cmtt12.300err cmbx12.300cmr12.300 the error co de eing returned; cmtt12.300out cmbx12.300cmr12.300 the address of the cmti12.300 cmr12.300 structure for the error’s parameter (if an y); cmtt12.300priority cmbx12.300 cmr12.300 the priorit of the resp onse (use cmtt12.300 ROS_NOPRIO cmr12.300 if the priorit is undetermined); and, cmtt12.300roi cmbx12.300 cmr12.300 oin ter to cmtt12.300 RoSAPindication cmr12.300 structure, whic is up dated only if the call fails. The routine cmtt12.300 RyDsUReject cmr12.300 is used to reject an in cation. cmtt10.329int RyDsUReject (sd, id, reason, priority, roi) int sd; int id, reason, priority; struct RoSAPindication *roi; cmr12.300The parameters to this pro cedure are: cmtt12.300sd cmbx12.300 cmr12.300 the asso ciation-descriptor; cmtt12.300id cmbx12.300 cmr12.300 the ID of the in cation eing rejected; cmtt12.300reason cmbx12.300 cmr12.300 the reason for the rejection (co des are listed in able 3.1 on page 60 of cmti12.300 olume One ); cmtt12.300priority cmbx12.300 cmr12.300 the cmr12.300 priorit of the resp onse (use cmtt12.300 ROS_NOPRIO cmr12.300 if the priorit is undetermined); and, cmtt12.300roi cmbx12.300 cmr12.300 oin ter to cmtt12.300 RoSAPindication cmr12.300 structure, whic is up dated only if the call fails. cmr12.300118 cmsl12.300 CHAPTER 8. UN-TIME ENVIR ONMENT cmbx10.5188.7 aiting for Ev en ts cmr12.300The cmtt12.300 RyWait cmr12.300 routine is used oth in ok ers and erformers to ait for some ev en to ccur. Normally it is not used in ok ers, except when it is desired to ait for previously in ok ed async hronous op eration to complete. cmtt10.329int RyWait (sd, id, out, secs, roi) int sd, *id, secs; caddr_t *out; struct RoSAPindication *roi; cmr12.300The parameters to this pro cedure are: cmtt12.300sd cmbx12.300 cmr12.300 the asso ciation-descriptor; cmtt12.300id cmbx12.300 cmr12.300 the in teger-v alue address of the in cation ID to ait for (use cmtt12.300 NULLIP cmr12.300if an in cation ID is satisfactory); cmtt12.300out cmbx12.300 cmr12.300 an address-v alued lo cation whic is up dated if the call succeeds; cmtt12.300secs cmbx12.300 cmr12.300 the maxim um um er of seconds to ait (a alue of cmtt12.300 NOTOK cmr12.300 in- dicates that the call should blo inde�nitely whereas alue of cmtt12.300OK cmr12.300 indicates that the call should not blo at all, e.g., olling action); and, cmtt12.300roi cmbx12.300 cmr12.300 oin ter to cmtt12.300 RoSAPindication cmr12.300 structure, whic is up dated only if the call fails. The cmtt12.300 RyWait cmr12.300 routine is analogous to the cmtt12.300 RoWaitRequest cmr12.300 routine in the cmti12.300 libr osy cmr12.300 (3n) library with the additional functions of: automatically enco ding and deco d- ing argumen ts, results, and parameters; in oking dispatc routine for the erformer on incoming in cations; and, also queuing ev en ts for future re- triev al. The cmtt12.300 RyWait cmr12.300 routine returns one of three alues: cmtt12.300 NOTOK cmr12.300 (on failure), cmtt12.300 OK cmr12.300(on reading reply), or cmtt12.300 DONE cmr12.300 (when something else happ ens). If the call to cmtt12.300 RyWait cmr12.300 returns the manifest constan cmtt12.300 NOTOK cmr12.300 then the cmtt12.300RoSAPpreject cmr12.300 structure con tained in the cmtt12.300 RoSAPindication cmr12.300 parameter cmtt12.300 roi cmr12.300con tains the reason for the failure. cmsl12.3008.8. MISCELLANEOUS OUTINES cmr12.300 119 If the call to cmtt12.300 RyWait cmr12.300 returns the manifest constan cmtt12.300 OK cmr12.300 then either re- sult or error has een returned from previous in cation. The alue of the cmtt12.300roi_type cmr12.300 elemen of the cmtt12.300 RoSAPindication cmr12.300 parameter is either cmtt12.300 ROI_RESULT cmr12.300or cmtt12.300 ROI_ERROR cmr12.300 and the alue of the address oin ted to cmtt12.300 out cmr12.300 is newly allo- cated cmti12.300 cmr12.300 structure for the op erations result or error’s parameter (if an y). Note that if result or parameter is returned, then it is the in ok er’s resp onsibilit to release the memory used the cmti12.300 cmr12.300 structure, when appropriate. If the call to cmtt12.300 RyWait cmr12.300 returns the manifest constan cmtt12.300 DONE cmr12.300 then an indi- cation that the asso ciation is ending termination is returned. The alue of the cmtt12.300 roi_type cmr12.300 elemen of the cmtt12.300 RoSAPindication cmr12.300 parameter is either cmtt12.300 ROI_END cmr12.300or cmtt12.300 ROI_FINISH cmr12.300

Consult Section 3.3.4 of cmti12.300 olume One cmr12.300 for the details. Note that ecause the cmti12.300 libr osy cmr12.300 (3n) library ma queue ev en ts while aiting for particular ev en t, it is imp ortan to call cmtt12.300 RyWait cmr12.300 with cmtt12.300 secs cmr12.300 parameter of cmtt12.300OK cmr12.300 prior to deciding to explicitly blo for activit (e.g., calling cmtt12.300 RoSelectMask cmr12.300or cmtt12.300 xselect ). cmbx10.5188.8 cmr12.300 Miscellaneous Routines cmr12.300There are few miscellaneous routines of in terest. cmbx10.4328.8.1 Asso ciation ermination cmr12.300When an asso ciation is either released or ab orted, it is imp ortan to expunge an information regarding queued op erations from the run-time en vironmen t. The cmtt12.300 RyLose cmr12.300 routine is used to erform this function. cmtt10.329int RyLose (sd, roi) int sd; struct RoSAPindication *roi; cmr12.300The parameters to this pro cedure are: cmtt12.300sd cmbx12.300 cmr12.300 the asso ciation-descriptor; and, cmtt12.300roi cmbx12.300 cmr12.300 oin ter to cmtt12.300 RoSAPindication cmr12.300 structure, whic is up dated only if the call fails. cmr12.300120 cmsl12.300 CHAPTER 8. UN-TIME ENVIR ONMENT cmbx10.4328.8.2 Utilit Routines cmr12.300It ma useful, primarily for diagnostic purp oses, to retriev an en try for particular op eration or error from the tables compiled the cmti12.300 osy cmr12.300 (1) compiler. There are four routines for this purp ose. The routine cmtt12.300 findopbyop cmr12.300 tak es table and an op eration co de and re- turns the corresp onding en try for the op eration in the table, or the manifest constan cmtt12.300 NULL cmr12.300 on failure. cmtt10.329struct RyOperation *findopbyop (ryo, op) struct RyOperation *ryo; int op; cmr12.300The parameters to this pro cedure are: cmtt12.300ryo cmbx12.300 cmr12.300 oin ter to cmtt12.300 RyOperation cmr12.300 table compiled cmti12.300 osy cmr12.300 and, cmtt12.300op cmbx12.300 cmr12.300 the op eration co de of the op eration to searc for in the table. The routine cmtt12.300 findopbyname cmr12.300 tak es table and an op eration name and returns the corresp onding en try for the op eration in the table, or the manifest constan cmtt12.300 NULL cmr12.300 on failure. cmtt10.329struct RyOperation *findopbyname (ryo, name) struct RyOperation *ryo; char *name; cmr12.300The parameters to this pro cedure are: cmtt12.300ryo cmbx12.300 cmr12.300 oin ter to cmtt12.300 RyOperation cmr12.300 table compiled cmti12.300 osy cmr12.300 and, cmtt12.300name cmbx12.300 cmr12.300 the op eration name of the op eration to searc for in the table. The routine cmtt12.300 finderrbyerr cmr12.300 tak es table and an error co de and returns the corresp onding en try for the error in the table, or the manifest constan cmtt12.300NULL cmr12.300 on failure. cmtt10.329struct RyError *finderrbyerr (rye, err) struct RyError *rye; int err; cmr12.300The parameters to this pro cedure are: cmsl12.3008.9. ERR OR CONVENTIONS cmr12.300 121 cmtt12.300rye cmbx12.300 cmr12.300 oin ter to cmtt12.300 RyError cmr12.300 table compiled cmti12.300 osy cmr12.300 and, cmtt12.300err cmbx12.300 cmr12.300 the error co de of the error to searc for in the table. The routine cmtt12.300 finderrbyname cmr12.300 tak es table and an error co de and returns the corresp onding en try for the error in the table, or the manifest constan cmtt12.300NULL cmr12.300 on failure. cmtt10.329struct RyError *finderrbyname (rye, name) struct RyError *rye; char *name; cmr12.300The parameters to this pro cedure are: cmtt12.300rye cmbx12.300 cmr12.300 oin ter to cmtt12.300 RyError cmr12.300 table compiled cmti12.300 osy cmr12.300 and, cmtt12.300name cmbx12.300 cmr12.300 the error name of the error to searc for in the table. cmbx10.5188.9 Error Con en tions cmr12.300All of the routines in this library return the manifest constan cmtt12.300 NOTOK cmr12.300 on error, and also up date the cmtt12.300 roi cmr12.300 parameter giv en to the routine. The elemen called cmtt12.300roi_preject cmr12.300 in the cmtt12.300 RoSAPindication cmr12.300 structure enco des the reason for the failure. determine the reason, one co erces oin ter to cmtt12.300 RoSAPpreject cmr12.300structure, and consults the cmtt12.300 rop_reason cmr12.300 elemen of this latter structure. This elemen can giv en as parameter to the routine cmtt12.300 RoErrString cmr12.300 whic returns ull-terminated diagnostic string. cmtt10.329char *RoErrString (c) int c; cmbx10.5188.10 Compiling and Loading cmr12.300Programs using the cmti12.300 libr osy cmr12.300 (3n) library should include cmtt12.300 <isode/rosy.h> cmr12.300

The programs should also loaded with cmtt12.300 -lisode cmr12.300 cmbx10.746Chapter Boilerplate for Initiators cmr12.300Let’s consider ho to build an initiator whic is also an in ok er. In Chap- ter 3, forms for an initiator ere iden ti�ed: cmti12.300 inter active cmr12.300 and cmti12.300 emb dde cmr12.300

The in teractiv initiator can though of as simply eing sp ecial case of an em edded initiator. Hence, will start describing the em edded ini- tiator and then describ the additional structure added to form an in teractiv initiator. If ou ha access to the source tree for this release, the directory cmsl12.300 others/lo okup/ cmr12.300con tains the oilerplate describ ed herein. cmbx10.5189.1 Em edded Initiator cmr12.300An em edded initiator is haracterized as automatically managing an asso ci- ation and in oking op erations as required. There are four areas: asso ciation establishmen t, op eration in cation, asso ciation release, and error handling. cmbx10.4329.1.1 Asso ciation Establishmen cmr12.300The application-en tit information and presen tation address for the desired service are computed, along with the application con text and default presen- tation con text information for the service. In addition, session reference iden ti�er is hosen. The routine cmtt12.300 AcAssocRequest cmr12.300 is called to establish an asso ciation for the service. The argumen ts are strictly oilerplate: they will ork unaltered 122 cmsl12.3009.1. EMBEDDED INITIA TOR cmr12.300 123 for most applications. If the asso ciation is established, then the routine cmtt12.300RoSetService cmr12.300 is used to tell the remote op erations library to use the pre- sen tation service as its underlying service. cmr10.329... cmbx10.329#de�ne cmr10.329 yservice cmtt10.329 "servicestore" cmbx10.329#de�ne cmr10.329 ycon text cmtt10.329 "local service" cmbx10.329#de�ne cmr10.329 yp ci cmtt10.329 "local service pci" cmr10.329... cmbx10.329in cmr10.329 sd; cmbx10.329struct cmr10.329 SSAPref sfs; cmr7.300 10 cmbx10.329register struct cmr10.329 SSAPref *sf; cmbx10.329register struct cmr10.329 PSAP addr *pa; cmbx10.329struct cmr10.329 AcSAPconnect accs; cmbx10.329register struct cmr10.329 AcSAPconnect *acc &accs; cmbx10.329struct cmr10.329 AcSAPindication acis; cmbx10.329register struct cmr10.329 AcSAPindication *aci &acis; cmbx10.329register struct cmr10.329 AcSAP ab ort *aca &aci cmsy10.329 cmmi10.329 cmr10.329 aci ab ort; AEI aei; OID ctx, ci; cmr7.300 20 cmbx10.329struct cmr10.329 PSAPctxlist cs; cmbx10.329register struct cmr10.329 PSAPctxlist *p &p cs; cmbx10.329struct cmr10.329 RoSAPindication rois; cmbx10.329register struct cmr10.329 RoSAPindication *roi &rois; cmbx10.329register struct cmr10.329 RoSAPpreject *rop &roi cmsy10.329 cmmi10.329 cmr10.329 roi preject; cmbx10.329if cmr10.329 ((aei str2aei (argv[1], yservice, ycon text, isatt (�leno (stdin)), NULLCP NULLCP)) == NULLAEI) adios (NULLCP cmtt10.329 "unable to resolve service: %s" cmr10.329

PY ep y); cmr7.300 30 cmbx10.329if cmr10.329 ((pa aei2addr (aei)) == NULLP A) adios (NULLCP cmtt10.329 "address translation failed" ); cmbx10.329if cmr10.329 ((ctx cmr10.329 de2oid (m ycon text)) == NULLOID) adios (NULLCP cmtt10.329 "%s: unknown object descriptor" cmr10.329 ycon text); cmr12.300124 cmsl12.300 CHAPTER 9. BOILERPLA TE OR INITIA TORS cmbx10.329if cmr10.329 ((ctx oid cp (ctx)) == NULLOID) adios (NULLCP cmtt10.329 "out of memory" ); cmbx10.329if cmr10.329 ((p cmr10.329 ci de2oid (m yp ci)) == NULLOID) adios (NULLCP cmtt10.329 "%s: unknown object descriptor" cmr10.329 yp ci); cmbx10.329if cmr10.329 ((p ci oid cp (p ci)) == NULLOID) cmr7.300 40 cmr10.329adios (NULLCP cmtt10.329 "out of memory" ); cmr10.329cmsy10.329 cmmi10.329 cmr10.329 nctx 1; cmsy10.329 cmmi10.329 cmr10.329 ctx[0].p id 1; cmsy10.329 cmmi10.329 cmr10.329 ctx[0].p asn ci; cmsy10.329 cmmi10.329 cmr10.329 ctx[0].p atn NULLOID; cmbx10.329if cmr10.329 ((sf addr2ref (PLo calHostName ())) == NULL) cmsy10.329 cmr10.329sf &sfs; cmbx10.329 oid cmr10.329 bzero (( cmbx10.329 har cmr10.329 *) sf, cmbx10.329 sizeof cmr10.329 *sf ); cmsy10.329cmr7.300 50 cmbx10.329if cmr10.329 (AcAsso cRequest (ctx, NULLAEI, aei, NULLP A, pa, c, NULLOID, 0, OS MYREQUIRE, SERIAL NONE, 0, sf, NULLPEP 0, NULLQOS, acc, aci) == NOTOK) acs adios (aca, cmtt10.329 "A-ASSOCIATE.REQUEST" ); cmbx10.329if cmr10.329 (acc cmsy10.329 cmr10.329 cmmi10.329 cmr10.329 acc result != CS CCEPT) adios (NULLCP cmtt10.329 "association rejected: [%s]" cmr10.329

AcErrString (acc cmsy10.329 cmmi10.329 cmr10.329 acc result)); cmr7.300 60 cmr10.329sd acc cmsy10.329 cmmi10.329 cmr10.329 acc sd; CCFREE (acc); cmbx10.329if cmr10.329 (RoSetService (sd, RoPService, roi) == NOTOK) ros adios (rop, cmtt10.329 "set RO/PS fails" ); cmr10.329... cmsl12.3009.1. EMBEDDED INITIA TOR cmr12.300 125 cmbx10.4329.1.2 Op eration In cation cmr12.300e’ll consider ho an op eration is in ok ed using oth the sync hronous and async hronous in terfaces. cmbx12.300Sync hronous In cation cmr12.300First, the argumen (if an y) for the op eration is allo cated and initialized. Then the macro cmtt12.300 op_MODULE_operation cmr12.300 is called, whic is really call to the cmtt12.300 RyOperation cmr12.300 routine describ ed in Section 8.4 on page 108. One of three alues is exp ected to returned. If the manifest constan cmtt12.300 NOTOK cmr12.300 is returned, then some error has ccured prior to in oking the op eration. The most common error is the asso ciation eing abruptly terminated due to net ork failure. If the manifest constan cmtt12.300 OK cmr12.300 is returned, then the resp onder replied with either result or an error for the in cation. The ariable cmtt12.300 response cmr12.300 is con- sulted to determine if result is presen t, or if not, whic error is presen t. or eac case, the cmtt12.300 out cmr12.300 ariable is cast to the appropriate ariable, the application- sp eci�c co de is executed, and then the structure is freed. If the manifest constan cmtt12.300 DONE cmr12.300 is returned, then the resp onder indicated that it wished to terminate the asso ciation. Since the asso ciation as estab- lished in whic prohibited this eha vior, this return is unlik ely cmr10.329... cmbx10.329in cmr10.329 result, resp onse; cmbx10.329struct cmr10.329 yp MODULE argumen *arg; caddr out; cmbx10.329struct cmr10.329 RoSAPindication rois; cmbx10.329register struct cmr10.329 RoSAPindication *roi &rois; cmbx10.329register struct cmr10.329 RoSAPpreject *rop &roi cmsy10.329 cmmi10.329 cmr10.329 roi preject; cmr7.30010 cmmi10.329cmti10.329 al lo ate and initialize \ar g" her e... cmmi10.329 cmbx10.329switc cmr10.329 (result op MODULE op eration (sd, arg, &out, &resp onse, roi)) cmsy10.329 cmbx10.329case cmr10.329 NOTOK: cmmi10.329 cmti10.329 failur cmmi10.329 cmbx10.329if cmr10.329 (R OS AL (rop cmsy10.329 cmmi10.329 cmr10.329 rop reason)) cmr12.300126 cmsl12.300 CHAPTER 9. BOILERPLA TE OR INITIA TORS cmr10.329ros adios (rop, cmtt10.329 "OPERATION" ); cmr10.329ros advise (rop, cmtt10.329 "OPERATION" ); cmbx10.329break cmr10.329 cmbx10.329case cmr10.329 OK: cmmi10.329 cmr10.329 cmti10.329 got esult cmmi10.329 err cmti10.329 or esp onse cmmi10.329 cmr7.300 20 cmbx10.329switc cmr10.329 (resp onse) cmsy10.329 cmbx10.329case cmr10.329 RESUL T: cmmi10.329 cmti10.329 got esult cmmi10.329 cmsy10.329cmbx10.329register struct cmr10.329 yp MODULE result *res struct cmr10.329 cmbx10.329 yp MODULE result *) out; cmmi10.329cmti10.329 do something with \r es" her e... cmmi10.329 cmr10.329free MODULE result (res); cmbx10.329break cmr10.329 cmr7.300 30 cmsy10.329cmbx10.329case cmr10.329 error MODULE error1: cmsy10.329cmbx10.329register struct cmr10.329 yp MODULE parameter *parm struct cmr10.329 cmbx10.329 yp MODULE parameter *) out; cmmi10.329cmti10.329 do something with \p arm" her e... cmmi10.329 cmr10.329free MODULE parameter (parm); cmr7.300 40 cmbx10.329break cmr10.329 cmsy10.329cmmi10.329cmti10.329 other err ors ar hand le her e... cmmi10.329 cmbx10.329default cmr10.329 adios (NULLCP cmtt10.329 "unknown result/error returned (%d)" cmr10.329 resp onse); cmmi10.329cmti10.329

NOTREA CHED cmmi10.329 cmsy10.329cmr7.300 50 cmbx10.329break cmr10.329 cmbx10.329case cmr10.329 DONE: cmmi10.329 cmti10.329 got cmsy10.329

END? cmti10.329 cmmi10.329 cmr10.329adios (NULLCP cmtt10.329 "got RO-END.INDICATION" );