cmsl12.3002.2. ASSOCIA TIONS cmr12.300 39 If the call to cmtt12.300 AcRelRetryRequest cmr12.300 is successful, and the cmtt12.300 acr_affirmative cmr12.300elemen is set, then the asso ciation has een closed. If the call is successful, but the cmtt12.300 acr_affirmative cmr12.300 elemen is not set (i.e., zero), then the request to release the asso cation has een rejected the remote user, and the as- so ciation is still op en. Otherwise the cmtt12.300 AcSAPabort cmr12.300 structure con tained in the cmtt12.300 AcSAPindication cmr12.300 parameter cmtt12.300 aci cmr12.300 con tains the reason for failure. As ex- ected, the alue cmtt12.300 ACS_TIMER cmr12.300 indicates that no resp onse as receiv ed within the time giv en the cmtt12.300 secs cmr12.300 parameter. Up on receiving cmss12.300 A-RELEASE.INDICA TION cmr12.300 ev en t, the user is required to generate cmss12.300 A-RELEASE.RESPONSE cmr12.300 action using the cmtt12.300 AcRelResponse cmr12.300 routine. cmtt10.329int AcRelResponse (sd, status, reason, data, ndata, aci) int sd; int status, reason; PE *data; int ndata; struct AcSAPindication *aci; cmr12.300The parameters to this pro cedure: cmtt12.300sd cmbx12.300cmr12.300 the asso ciation-descriptor; cmtt12.300status cmbx12.300cmr12.300 the acceptance indicator (either cmtt12.300 ACS_ACCEPT cmr12.300 if the asso ciation is to released, or cmtt12.300 ACS_REJECT cmr12.300 otherwise); cmtt12.300reason cmbx12.300cmr12.300 the reason for the indicator, one of: cmbx12.300alue Reason cmtt12.300ACR NORMAL cmr12.300normal cmtt12.300ACR NOTFINISHED cmr12.300not �nished cmtt12.300ACR UNDEFINED cmr12.300unde�ned cmtt12.300data cmbx12.300ndata cmbx12.300 cmr12.300 an cmtt12.300 arra of �nal data (and the um er of elemen ts in that arra consult the arning on page 49); and, cmtt12.300aci cmbx12.300 cmr12.300 oin ter to an cmtt12.300 AcSAPindication cmr12.300 structure, whic is up dated only if the call fails. cmr12.30040 cmsl12.300 CHAPTER 2. ASSOCIA TION CONTR OL cmr12.300If the call to cmtt12.300 AcRelResponse cmr12.300 is successful, and if the cmtt12.300 result cmr12.300 parameter is set to cmtt12.300 ACS_ACCEPT cmr12.300 then the asso ciation has een released. If the call is successful, but the cmtt12.300 result cmr12.300 parameter is not cmtt12.300 ACS_ACCEPT cmr12.300 then the asso ciation remains established. cmbx10.4322.2.3 Asso ciation Ab ort cmr12.300unilaterally ab ort an asso ciation, the routine cmtt12.300 AcUAbortRequest cmr12.300 routine is used whic corresp onds to the cmss12.300 A-ABORT.REQUEST cmr12.300 action. cmtt10.329int AcUAbortRequest (sd, data, ndata, aci) int sd; PE *data; int ndata; struct AcSAPindication *aci; cmr12.300The parameters to this pro cedure: cmtt12.300sd cmbx12.300 cmr12.300 the asso ciation-descriptor; cmtt12.300data cmbx12.300 ndata cmbx12.300 cmr12.300 an cmtt12.300 arra of ab ort data (and the um er of elemen ts in that arra consult the arning on page 49); and, cmtt12.300aci cmbx12.300 cmr12.300 oin ter to an cmtt12.300 AcSAPindication cmr12.300 structure, whic is up dated only if the call fails. If the call to cmtt12.300 AcUAbortRequest cmr12.300 is successful, then the asso ciation is immedi- ately released, and an data queued for the asso ciation ma lost. cmbx10.5182.3 Asso ciation Ev en ts cmr12.300ypically the presen tation service generates ev en ts whic lead to the cmss12.300 A- RELEASE.INDICA TION cmr12.300 cmss12.300 A-ABORT.INDICA TION cmr12.300 and cmss12.300 A-P-ABORT.INDICA- TION cmr12.300 ev en ts eing raised. or those in terested in writing application service elemen ts whic in terpret this information, this section describ es the neces- sary mappings. cmsl12.3002.3. ASSOCIA TION EVENTS cmr12.300 41 cmbx10.4322.3.1 Release Indication cmr12.300Up on receiving cmss12.300 P-RELEASE.INDICA TION cmr12.300 ev en t, the routine cmtt12.300 AcFINISHser cmr12.300should called to map this in to cmss12.300 A-RELEASE.INDICA TION cmr12.300 ev en t. cmtt10.329int AcFINISHser (sd, pf, aci) int sd; struct PSAPfinish *pf; struct AcSAPindication *aci; cmr12.300The parameters to this pro cedure: cmtt12.300sd cmbx12.300 cmr12.300 the asso ciation-descriptor; cmtt12.300pa cmbx12.300 cmr12.300 oin ter to an cmtt12.300 PSAPfinish cmr12.300 structure, con taining information on the presen tation-lev el release; and, cmtt12.300aci cmbx12.300 cmr12.300 oin ter to an cmtt12.300 AcSAPindication cmr12.300 structure. If the call to cmtt12.300 AcFINISHser cmr12.300 is successful, then the cmtt12.300 aci_type cmr12.300 �eld of the cmtt12.300 aci cmr12.300parameter con tains the alue cmtt12.300 ACI_FINISH cmr12.300 and an cmtt12.300 AcSAPfinish cmr12.300 structure is con tained inside the cmtt12.300 aci cmr12.300 parameter. cmtt10.329struct AcSAPfinish int acf_reason; int acf_ninfo; char acf_info[NACDATA]; }; cmr12.300The elemen ts of this structure are: cmtt12.300acf reason cmbx12.300 cmr12.300 the reason for the release request, one of: cmbx12.300alue Reason cmtt12.300ACF NORMAL cmr12.300normal cmtt12.300ACF URGENT cmr12.300urgen cmtt12.300ACF UNDEFINED cmr12.300unde�ned cmtt12.300acf info cmbx12.300 acf cmtt12.300 ninfo cmbx12.300 cmr12.300 an �nal data (and the length of that data). cmr12.30042 cmsl12.300 CHAPTER 2. ASSOCIA TION CONTR OL cmr12.300Note that the data con tained in the structure as allo cated via cmti12.300 mal lo cmr12.300 (3), and should released using the cmtt12.300 ACFFREE cmr12.300 macro when no longer referenced. The cmtt12.300 ACFFREE cmr12.300 macro, eha es as if it as de�ned as: cmtt10.329void ACFFREE (acf) struct AcSAPfinish *acf; cmr12.300The macro frees only the data allo cated cmtt12.300 AcFINISHser cmr12.300 and not the cmtt12.300 AcSAPfinish cmr12.300structure itself. urther, cmtt12.300 ACFFREE cmr12.300 should called only if the call to the cmtt12.300AcFINISHser cmr12.300 routine returned cmtt12.300 OK cmr12.300

Otherwise, if the call fails, the cmtt12.300 aci cmr12.300 parameter con tains information er- taining to the failure. cmbx10.4322.3.2 Ab ort Indication cmr12.300Up on receiving cmss12.300 P-U-ABORT.INDICA TION cmr12.300 or cmss12.300 P-P-ABORT.INDICA TION cmr12.300 ev en t, the routine cmtt12.300 AcABORTser cmr12.300 should called to map this in to cmss12.300 A-ABORT.INDICA TION cmr12.300or cmss12.300 A-P-ABORT.INDICA TION cmr12.300 ev en t. cmtt10.329int AcABORTser (sd, pa, aci) int sd; struct PSAPabort *pa; struct AcSAPindication *aci; cmr12.300The parameters to this pro cedure: cmtt12.300sd cmbx12.300 cmr12.300 the asso ciation-descriptor; cmtt12.300pa cmbx12.300 cmr12.300 oin ter to an cmtt12.300 PSAPabort cmr12.300 structure, con taining information on the presen tation-lev el ab ort; and, cmtt12.300aci cmbx12.300 cmr12.300 oin ter to an cmtt12.300 AcSAPindication cmr12.300 structure. If the call to cmtt12.300 AcABORTser cmr12.300 is successful, then the cmtt12.300 aci cmr12.300 parameter is up dated to re ect information on the ab ort indication. Otherwise, if the call fails, the cmtt12.300aci cmr12.300 parameter con tains information ertaining to the failure. cmsl12.3002.4. SELECT CILITY cmr12.300 43 cmbx10.5182.4 Select acilit cmr12.300Ideally the cmti12.300 sele ct cmr12.300 (2) system call should used on all descriptors, regard- less of the lev el of abstraction (e.g., asso ciation-descriptor, presen tation- descriptor, and so on). The routines with cmtt12.300 SelectMask cmr12.300 su�x, suc as cmtt12.300PSelectMask cmr12.300 are supplied to determine if there are already queued ev en ts. These routines should alw ys called prior to using the select facilit of the ernel. Sadly some net orking subsystems used the soft are do not sup- ort cmti12.300 sele ct cmr12.300 (2). pro vide consisten in terface, the cmtt12.300 xselect cmr12.300 routine should used instead of cmti12.300 sele ct cmr12.300 (2). cmtt10.329int xselect (nfds, rfds, wfds, efds, secs) int nfds; fd_set *rfds, *wfds, *efds, secs; cmr12.300The parameters to this pro cedure are: cmtt12.300nfds cmbx12.300 cmr12.300 the um er of descriptors presen in the masks (actually the cmtt12.300width cmr12.300 of descriptors from zero to the highest meaningful descrip- tor); cmtt12.300rfds cmbx12.300 wfds cmbx12.300 efds cmbx12.300 cmr12.300 the cmtt12.300 lo cmtt12.300 cations of masks in terested in read, write, and exception ev en ts; and, cmtt12.300secs cmbx12.300 cmr12.300 the maxim um um er of seconds to ait for an ev en (a alue of cmtt12.300NOTOK cmr12.300 indicates that the call should blo inde�nitely whereas alue of cmtt12.300 OK cmr12.300 indicates that the call should not blo at all, e.g., olling action). Unlik most routines, the cmtt12.300 xselect cmr12.300 routine returns one of sev eral alues: cmtt12.300NOTOK cmr12.300 (on failure), cmtt12.300 OK cmr12.300 (if no ev en ts ccurred within the time limit), or, the um er of descriptors on whic ev en ts ccurred (the masks are up dated appropriately). By default, unless the application explicitly ignores cmtt12.300 SIGINT cmr12.300 when the user yp es CTRL-C this will in terrupt the call to cmtt12.300 xselect cmr12.300

If ou mak calls directly to cmtt12.300 xselect cmr12.300 ou can disable this eha vior setting cmr12.30044 cmsl12.300 CHAPTER 2. ASSOCIA TION CONTR OL cmtt10.329extern int xselect_blocking_on_intr; cmr12.300to non-zero alue. (When reading from an asso ciation-descriptor, this eha vior is automatically disabled.) cmbx10.5182.5 Generic Serv er Dispatc cmr12.300Ideally one should write serv er whic can op erate in one of mo des: cmsy10.360cmr12.300 Eac incoming connection results in cmti12.300 tsap cmr12.300 (8c) in oking another in- stance of the serv er; or, cmsy10.360cmr12.300 All incoming connections are giv en to exactly one instance of the serv er (the serv er is in ok ed without argumen ts during system initialization). The hoice as to whic mo de is used is made the system administrator. By default, the �rst mo de, termed the cmti12.300 dynamic cmr12.300 approac h, is used. The second mo de, termed the cmti12.300 static cmr12.300 approac h, is describ ed in Section 10.2 on page 162. There are sev eral ys in whic this dual-approac sc heme can real- ized. One suc implemen tation is based on the routine cmtt12.300 isodeserver cmr12.300 cmtt10.329int isodeserver (argc, argv, aei, initfnx, workfnx, losefnx, td) int argc; char **argv; AEI aei; IFP initfnx, workfnx, losefnx; struct TSAPdisconnect *td; cmr12.300The parameters to this pro cedure are: cmtt12.300argc cmbx12.300 cmr12.300 the length of the argumen ector whic the program as in ok ed with; cmtt12.300argv cmbx12.300 cmr12.300 the argumen ector whic the program as in ok ed with; cmtt12.300aei cmbx12.300 cmr12.300 the information on the application-en tit o�ering the service; cmsl12.3002.5. GENERIC SER VER DISP TCH cmr12.300 45 cmtt12.300initfnx cmbx12.300 cmr12.300 the address of an ev en t-handler routine to in ok ed when new connection arriv es; cmtt12.300workfnx cmbx12.300 cmr12.300 the address of an ev en t-handler routine to in ok ed when activit ccurs on an asso ciation; cmtt12.300losefnx cmbx12.300 cmr12.300 the address of an ev en t-handler routine to in ok ed if cmtt12.300 TNetAccept cmr12.300(describ ed in Section 4.7) fails and, cmtt12.300td cmbx12.300 cmr12.300 oin ter to an cmtt12.300 TSAPdisconnect cmr12.300 structure, whic is up dated only if the call fails. If the call is successful, then the program ma terminate immediately as no ork remains to done (in the case of the single instance mo de, cmtt12.300 isodeserver cmr12.300returns only on error). Otherwise, the cmtt12.300 td cmr12.300 parameter indicates the reason for failure (consult Section 4.2.2 on page 108 of cmti12.300 olume Two ). cmr12.300When an ev en asso ciated with new connection ccurs, the ev en t- handler routine is in ok ed with parameters: cmtt10.329(*initfnx) (vecp, vec); int vecp; char **vec; cmr12.300The parameters are: cmtt12.300vecp cmbx12.300 cmr12.300 the length of the argumen ector; and, cmtt12.300vec cmbx12.300 cmr12.300 the argumen ector. The ev en t-handler should then call cmtt12.300 AcInit cmr12.300 with these parameters to ac hiev an cmss12.300 A-ASSOCIA TION.INDICA TION cmr12.300 ev en t. If cmtt12.300 AcInit cmr12.300 is successful, the ev en t- handler should decide if it wishes to honor the asso ciation and then call cmtt12.300AcAssocResponse cmr12.300 with the appropriate parameters. The ev en t-handler should return the asso cation-descriptor if it accepted the asso ciation. Otherwise (or up on an errors), it should return cmtt12.300 NOTOK cmr12.300

When an activit asso ciated with an asso ciation ccurs, the ev en t-handler routine is in ok ed with one parameter: cmtt10.329(*workfnx) (fd); int fd; cmr12.30046 cmsl12.300 CHAPTER 2. ASSOCIA TION CONTR OL cmr12.300The parameter is: cmtt12.300fd cmbx12.300 cmr12.300 the asso ciation-descriptor of the asso ciation. The ev en t-handler should then call the appropriate routine to read the next ev en from the asso ciation (e.g., cmtt12.300 RoWaitRequest cmr12.300 if remote op erations are eing used). The ev en t-handler should return cmtt12.300 NOTOK cmr12.300 if the asso ciation is terminated or ab orted, or cmtt12.300 OK cmr12.300 otherwise. The cmtt12.300 isodeserver cmr12.300 routine uses the cmtt12.300 TNetAccept cmr12.300 routine to ait for the next ev en on existing asso ciations and for new connections. It is ossible, though unlik ely for failure to ccur during this op eration. In this ev en t, the ev en t-handler routine is in ok ed with one parameter: cmtt10.329(*losefnx) (td); struct TSAPdisconnect *td; cmr12.300The parameter is: cmtt12.300td cmbx12.300 cmr12.300 oin ter to an cmtt12.300 TSAPdisconnect cmr12.300 structure up dated cmtt12.300 TNetAccept cmr12.300

The ev en t-handler should handle the error ho ev er it deems prop er (usually logging it and then returning). An example of this facilit is presen ted in Section 2.9 elo w. Another in terface to this approac is pro vided for serv ers that ma engaged in other op erations esides answ ering incoming calls (e.g., initiating outgoing calls to o). This in terface pro vides inden tical functionalit to the cmtt12.300isodeserver cmr12.300 in terface, but allo ws access to other ev en ts. The in terface is pro vided calls. The �rst is cmtt12.300 iserver_init cmr12.300 cmtt10.329int iserver_init (argc, argv, aei, initfnx, td) int argc; char **argv; AEI aei; IFP initfnx; struct TSAPdisconnect *td; cmr12.300The parameters to this pro cedure are similar in part to the cmtt12.300 isodeserver cmr12.300pro cedure: cmtt12.300argc cmbx12.300 cmr12.300 the length of the argumen ector whic the program as in ok ed with; cmsl12.3002.5. GENERIC SER VER DISP TCH cmr12.300 47 cmtt12.300argv cmbx12.300 cmr12.300 the argumen ector whic the program as in ok ed with; cmtt12.300aei cmbx12.300 cmr12.300 the information on the application-en tit o�ering the service; cmtt12.300initfnx cmbx12.300 cmr12.300 the address of an ev en t-handler routine to in ok ed when new connection arriv es, and cmtt12.300td cmbx12.300 cmr12.300 oin ter to an cmtt12.300 TSAPdisconnect cmr12.300 structure, whic is up dated only if the call fails. This pro cedure registers listener for the address and ma ma call the cmtt12.300initfnx cmr12.300 if the serv er is running in dynamic mo de. If the call fails the cmtt12.300 td cmr12.300parameter will indicate the reason for failure. One this function has een called, the cmtt12.300 iserver_wait cmr12.300 pro cedure should called at regular in terv als to handle incoming ev en ts, ypically in lo op of some kind. It is called as follo ws: cmtt10.329int iserver_wait (initfnx, workfnx, losefnx, nfds, nfds, rfds, wfds, efds, secs, td) IFP initfnx, workfnx, losefnx; int nfds; fd_set *rfds, *wfds, *efds; int secs; struct TSAPdisconnect *td; cmr12.300The parameters to this pro cedure are: cmtt12.300initfnx cmbx12.300 cmr12.300 the address of an ev en t-handler routine to in ok ed when new connection arriv es; cmtt12.300workfnx cmbx12.300 cmr12.300 the address of an ev en t-handler routine to in ok ed when activit ccurs on an asso ciation; cmtt12.300losefnx cmbx12.300 cmr12.300 the address of an ev en t-handler routine to in ok ed if cmtt12.300 TNetAccept cmr12.300(describ ed in Section 4.7) fails; cmr12.30048 cmsl12.300 CHAPTER 2. ASSOCIA TION CONTR OL cmtt12.300nfds/rfds/wfds/efds cmbx12.300 cmr12.300 additional asso ciation-descriptors/�le descrip- tors to ait for activit on; cmtt12.300secs cmbx12.300 cmr12.300 the maxim um um er of seconds to ait for activit (a alue of cmtt12.300NOTOK cmr12.300 indicates that the call should blo inde�nitely whereas alue of cmtt12.300 OK cmr12.300 indicates that the call should not blo at all, e.g., olling action); and cmtt12.300td cmbx12.300 cmr12.300 oin ter to an cmtt12.300 TSAPdisconnect cmr12.300 structure, whic is up dated only if the call fails. This routine calls the cmtt12.300 TNetAccept cmr12.300 routine to ait for incoming calls. It will call the pro cedures cmtt12.300 initfnx cmr12.300 cmtt12.300 workfnx cmr12.300 and cmtt12.300 losefnx cmr12.300 in an indetical to the cmtt12.300 isodeserver cmr12.300

The routine returns on um er of conditions. cmsy10.360cmr12.300 If one of the supplied asso ciation/�le descriptors registers activit the pro cedure returns with the mask up dated. cmsy10.360cmr12.300 If an incoming asso ciation ccurs. It should accepted or rejected the cmtt12.300 initfnx cmr12.300 then the pro cedure will return. cmsy10.360cmr12.300 If some activit happ ens on one of the accepted calls. This is handled the cmtt12.300 workfnx cmr12.300 then the pro cedure will return. cmsy10.360cmr12.300 If the time giv en runs out, the pro cedure will return. An outline usage of these pro cedures migh something lik e: cmtt10.329if (iserver_init (argc, argv, aei, ros_init, td) == NOTOK) /* error */ for (;;) /* set up descriptors */ switch (iserver_wait (ros_init, ros_work, ros_lose, nfds, &rfds, &wfds, NULLFD, timeout, td)) case DONE: exit (0); case NOTOK: /* error */ case OK: