cmsl12.3003.4. TRANSFER cmr12.300 89 lik ely reason for the call failing is cmtt12.300 SC_WAITING cmr12.300whic indicates that an ev en is aiting for the user. When an ev en t-handler is in ok ed, future in cations of the ev en t-hander are blo ed un til it returns. The return alue of the ev en t-handler is ignored. urther, during the execution of sync hronous call to the library the ev en t- handler will blo ed from eing in ok ed. When an ev en asso ciated with data arriv al ccurs, the ev en t-handler routine is in ok ed with parameters: cmtt10.329(*data) (sd, sx); int sd; struct SSAPdata *sx; cmr12.300The parameters are: cmtt12.300sd cmbx12.300cmr12.300 the session-descriptor; and, cmtt12.300sx cmbx12.300cmr12.300 oin ter to the cmtt12.300 SSAPdata cmr12.300 structure con taining the data. Note that the data con tained in the structure as allo cated via cmti12.300 mal lo cmr12.300 (3), and should released with the cmtt12.300 SXFREE cmr12.300 macro (describ ed on page 67) when no longer needed. When an ev en asso ciated with tok en managemen arriv es the ev en t- handler routine is in ok ed with parameters: cmtt10.329(*tokens) (sd, st); int sd; struct SSAPtoken *st; cmr12.300The parameters are: cmtt12.300sd cmbx12.300cmr12.300 the session-descriptor; and, cmtt12.300st cmbx12.300 cmr12.300 oin ter to the cmtt12.300 SSAPtoken cmr12.300 structure con taining the tok en manage- men information. When an ev en asso ciated with sync hronization managemen arriv es the ev en t-handler routine is in ok ed with parameters: cmtt10.329(*sync) (sd, sn); int sd; struct SSAPsync *sn; cmr12.30090 cmsl12.300 CHAPTER 3. SESSION SER VICES cmr12.300The parameters are: cmtt12.300sd cmbx12.300 cmr12.300 the session-descriptor; and, cmtt12.300sn cmbx12.300 cmr12.300 oin ter to the cmtt12.300 SSAPsync cmr12.300 structure con taining the sync hronization managemen information. When an ev en asso ciated with activit managemen arriv es the ev en t- handler routine is in ok ed with parameters: cmtt10.329(*activity) (sd, sv); int sd; struct SSAPactivity *sv; cmr12.300The parameters are: cmtt12.300sd cmbx12.300 cmr12.300 the session-descriptor; and, cmtt12.300sv cmbx12.300 cmr12.300 oin ter to the cmtt12.300 SSAPactivity cmr12.300 structure con taining the activit managemen information. When an ev en asso ciated with exception rep orting arriv es the ev en t- handler routine is in ok ed with parameters: cmtt10.329(*report) (sd, sp); int sd; struct SSAPreport *sp; cmr12.300The parameters are: cmtt12.300sd cmbx12.300 cmr12.300 the session-descriptor; and, cmtt12.300sp cmbx12.300 cmr12.300 oin ter to the cmtt12.300 SSAPreport cmr12.300 structure con taining the exception re- ort information. When an ev en asso ciated with connection termination arriv es the ev en t- handler routine is in ok ed with parameters: cmtt10.329(*finish) (sd, sf); int sd; struct SSAPfinish *sf; cmr12.300The parameters are: cmsl12.3003.4. TRANSFER cmr12.300 91 cmtt12.300sd cmbx12.300 cmr12.300 the session-descriptor; and, cmtt12.300sf cmbx12.300 cmr12.300 oin ter to the cmtt12.300 SSAPfinish cmr12.300 structure con taining information con- cerning the request to terminate the connection. When an ev en asso ciated with user- or pro vider-initiated ab ort ccurs, the ev en t-handler is in ok ed with parameters: cmtt10.329(*abort) (sd, sa); int sd; struct SSAPabort *sa; cmr12.300The parameters are: cmtt12.300sd cmbx12.300 cmr12.300 the session-descriptor; and, cmtt12.300sa cmbx12.300 cmr12.300 oin ter to the cmtt12.300 SSAPabort cmr12.300 structure indicating wh the connection as ab orted. Note that the session-descriptor is no longer alid at the instan the call is made. cmbx12.300NOTE: cmr12.300 The cmti12.300 libssap cmr12.300 (3n) library uses the SIGEMT signal to pro- vide these services. Programs using async hronous session- descriptors should NOT use SIGEMT for other purp oses. cmbx10.4323.4.9 Sync hronous Ev en Multiplexing cmr12.300user of the session service ma wish to manage ultiple session-descriptors sim ultaneously; the routine cmtt12.300 SSelectMask cmr12.300 is pro vided for this purp ose. This routine up dates �le-descriptor mask and asso ciated coun ter for use with cmtt12.300xselect cmr12.300 cmtt10.329int SSelectMask (sd, mask, nfds, si) int sd; fd_set *mask, int *nfds; struct SSAPindication *si; cmr12.300The parameters to this pro cedure are: cmr12.30092 cmsl12.300 CHAPTER 3. SESSION SER VICES cmtt12.300sd cmbx12.300 cmr12.300 the session-descriptor; cmtt12.300mask cmbx12.300 cmr12.300 oin ter to �le-descriptor mask meaningful to cmtt12.300 xselect cmr12.300 cmtt12.300nfds cmbx12.300 cmr12.300 oin ter to an in teger-v alued lo cation meaningful to cmtt12.300 xselect cmr12.300 and, cmtt12.300si cmbx12.300 cmr12.300 oin ter to cmtt12.300 SSAPindication cmr12.300 structure, whic is up dated only if the call fails. If the call is successful, then the cmtt12.300 mask cmr12.300 and cmtt12.300 nfds cmr12.300 parameters can used as argumen ts to cmtt12.300 xselect cmr12.300

The most lik ely reason for the call failing is cmtt12.300SC_WAITING cmr12.300 whic indicates that an ev en is aiting for the user. If cmtt12.300 xselect cmr12.300 indicates that the session-descriptor is ready for reading, cmtt12.300SReadRequest cmr12.300 should called with the cmtt12.300 secs cmr12.300 parameter equal to cmtt12.300 OK cmr12.300

If the net ork activit do es not constitute an en tire ev en for the user, then cmtt12.300SReadRequest cmr12.300 will return cmtt12.300 NOTOK cmr12.300 with error co de cmtt12.300 SC_TIMER cmr12.300 cmbx10.5183.5 Connection Release cmr12.300The cmtt12.300 SRelRequest cmr12.300 routine is used to request the release connection, and corresp onds to cmss12.300 S-RELEASE.REQUEST cmr12.300 action. The SSAP attempts to grace- fully drain an queued data efore closing the connection. cmtt10.329int SRelRequest (sd, data, cc, secs, sr, si) int sd; char *data; int cc; int secs; struct SSAPrelease *sr; struct SSAPindication *si; cmr12.300The parameters to this pro cedure are: cmtt12.300sd cmbx12.300 cmr12.300 the session-descriptor; cmtt12.300data cmbx12.300 cc cmbx12.300 cmr12.300 an cmtt12.300 �nal data (and the length of that data, whic ma not exceed cmtt12.300 SF_SIZE cmr12.300 ctets); cmsl12.3003.5. CONNECTION RELEASE cmr12.300 93 cmtt12.300secs cmbx12.300 cmr12.300 the maxim um um er of seconds to ait for resp onse (use the manifest constan cmtt12.300 NOTOK cmr12.300 if no time-out is desired); cmtt12.300sr cmbx12.300 cmr12.300 oin ter to cmtt12.300 SSAPrelease cmr12.300 structure, whic is up dated only if the call succeeds; and, cmtt12.300si cmbx12.300 cmr12.300 oin ter to cmtt12.300 SSAPindication cmr12.300 structure, whic is up dated only if the call fails. If the call to cmtt12.300 SRelRequest cmr12.300 is successful, then this corresp onds to cmss12.300 S-RELEASE.CONFIRMA TION cmr12.300ev en t, and it returns information in the cmtt12.300 sr cmr12.300 parameter, whic is oin ter to cmtt12.300 SSAPrelease cmr12.300 structure. cmtt10.329struct SSAPrelease int sr_affirmative; #define SR_SIZE 512 int sr_cc; char sr_data[SR_SIZE]; }; cmr12.300The elemen ts of this structure are: cmtt12.300sr affirmative cmbx12.300 cmr12.300 the acceptance indicator; and, cmtt12.300sr data cmbx12.300 sr cmtt12.300 cc cmbx12.300 cmr12.300 an �nal data (and the length of that data). If the call to cmtt12.300 SRelRequest cmr12.300 is successful, and the cmtt12.300 sr_affirmative cmr12.300 elemen is set, then the connection has een closed. If the call is successful, but the cmtt12.300sr_affirmative cmr12.300 elemen is not set (i.e., zero), then the request to close the connection has een rejected the remote user, and the connection is still op en. Otherwise the cmtt12.300 SSAPabort cmr12.300 structure con tained in the cmtt12.300 SSAPindication cmr12.300parameter cmtt12.300 si cmr12.300 con tains the reason for failure. Note that if non-negativ alue is giv en to the cmtt12.300 secs cmr12.300 parameter and resp onse is not receiv ed within this um er of seconds, then the alue con tained in the cmtt12.300 sa_reason cmr12.300 elemen is cmtt12.300 SC_TIMER cmr12.300

The user can then call the routine cmtt12.300 SRelRetryRequest cmr12.300 to con tin ue aiting for resp onse: cmtt10.329int SRelRetryRequest (sd, secs, sr, si) int sd; cmr12.30094 cmsl12.300 CHAPTER 3. SESSION SER VICES cmtt10.329int secs; struct SSAPrelease *sr; struct SSAPindication *si; cmr12.300The parameters to this pro cedure are: cmtt12.300sd cmbx12.300 cmr12.300 the session-descriptor; cmtt12.300secs cmbx12.300 cmr12.300 the maxim um um er of seconds to ait for resp onse (use the manifest constan cmtt12.300 NOTOK cmr12.300 if no time-out is desired); cmtt12.300sr cmbx12.300 cmr12.300 oin ter to cmtt12.300 SSAPrelease cmr12.300 structure, whic is up dated only if the call succeeds; and, cmtt12.300si cmbx12.300 cmr12.300 oin ter to cmtt12.300 SSAPindication cmr12.300 structure, whic is up dated only if the call fails. If the call to cmtt12.300 SRelRetryRequest cmr12.300 is successful, and the cmtt12.300 sr_affirmative cmr12.300 el- emen is set, then the connection has een closed. If the call is successful, but the cmtt12.300 sr_affirmative cmr12.300 elemen is not set (i.e., zero), then the request to close the connection has een rejected the remote user, and the con- nection is still op en. Otherwise the cmtt12.300 SSAPabort cmr12.300 structure con tained in the cmtt12.300SSAPindication cmr12.300 parameter cmtt12.300 si cmr12.300 con tains the reason for failure. As exp ected, the alue cmtt12.300 SC_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 S-RELEASE.INDICA TION cmr12.300 ev en t, the user is required to generate cmss12.300 S-RELEASE.RESPONSE cmr12.300 action using the cmtt12.300 SRelResponse cmr12.300 routine. cmtt10.329int SRelResponse (sd, status, data, cc, si) int sd; int status, cc; char *data; struct SSAPindication *si; cmr12.300The parameters to this pro cedure are: cmtt12.300sd cmbx12.300 cmr12.300 the session-descriptor; cmtt12.300status cmbx12.300 cmr12.300 the acceptance indicator (either cmtt12.300 SC_ACCEPT cmr12.300 if the connection is to closed, or cmtt12.300 SC_REJECTED cmr12.300 otherwise); cmsl12.3003.6. RESTRICTIONS ON USER cmr12.300 95 cmtt12.300data cmbx12.300 cc cmbx12.300 cmr12.300 an cmtt12.300

�nal data (and the length of that data, whic ma not exceed cmtt12.300 SR_SIZE cmr12.300 ctets); and, cmtt12.300si cmbx12.300 cmr12.300 oin ter to cmtt12.300 SSAPindication cmr12.300 structure, whic is up dated only if the call fails. If the call to cmtt12.300 SRelResponse cmr12.300 is successful, and if the cmtt12.300 result cmr12.300 parameter is set to cmtt12.300SC_ACCEPT cmr12.300 then the connection has een closed. If the call is successful, but the cmtt12.300 result cmr12.300 parameter is not cmtt12.300 SC_ACCEPT cmr12.300 then the connection still remains op en. Note that in order to sp ecify alue other tha cmtt12.300 SC_ACCEPT cmr12.300 for the cmtt12.300result cmr12.300 parameter to cmtt12.300 SRelResponse cmr12.300 the release tok en ust exist but ust not wned the user making the call to cmtt12.300 SRelResponse cmr12.300 cmr8.300cmbx10.5183.6 Restrictions on User Data cmr12.300The cmti12.300 libssap cmr12.300 (3n) con tains partial supp ort for the use of unlimited user data for session services. With the exception of the cmss12.300 S-D cmr12.300 and the cmss12.300 S-TYPED- cmr12.300 services, the initial session service limited the amoun of user data that could presen t. With the in tro duction of the unlimited user data addendum[ ISO87c ISO87d to the session service and proto col, this restric- tion has een lifted. During connection establishmen t, the cmti12.300 libssap cmr12.300 (3n) library will attempt to negotate the use of unlimited user data. If this negotiation fails, then session services whic ermit user data, other than cmss12.300 S-D cmr12.300 and cmss12.300 S-TYPED-D cmr12.300 are limited to 512 ctets of user data. cmr8.300cmr12.300If the negotation succeeds, then session services whic ermit user data, other than cmss12.300 S-D cmr12.300 and cmss12.300 S-TYPED-D cmr12.300 are limited to 65400 ctets of user data, with the exception of the cmss12.300 S-CONNECT.REQUEST cmr12.300 primitiv e, whic is limited to 10240 ctets of user data (the cmss12.300 S-CONNECT.RESPONSE cmr12.300 primitiv is limited to 65528 ctets). cmr8.300cmr12.300There is one further limitation ho ev er: although the initiator of con- nection can send upto 10240 ctets, due to limitations in the cmss12.300 UNIX cmr12.300 ernel, cmr7.300cmr10.300Gen tle reader, don’t write the standards; just try to implemen them. cmr7.300cmr10.300Strictly sp eaking, the cmss10.300 S-U-ABORT cmr10.300 service ermits only ctets of user data. This limitation is unreasonable upto 512 ctets will ermitted. cmr7.300cmr10.300Strictly sp eaking, the amoun should unlimited. Ho ev er this full generalit is not ailable at this time. cmr12.30096 cmsl12.300 CHAPTER 3. SESSION SER VICES cmr12.300if the cmti12.300 tsap cmr12.300 (8c) is dispatc hing based on session selector, then resp onder can accept upto appro ximately 1536 ctets. oid this problem, ha cmti12.300tsap cmr12.300 (8c) dispatc based on transp ort selector (see Section 10.1 in cmti12.300 olume One ). cmbx10.5183.7 cmr12.300 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 si cmr12.300 parameter giv en to the routine. The cmtt12.300 si_abort cmr12.300elemen of the cmtt12.300 SSAPindication cmr12.300 structure con tains cmtt12.300 SSAPabort cmr12.300 structure detailing the reason for the failure. The cmtt12.300 sa_reason cmr12.300 elemen of this latter structure can giv en as parameter to the routine cmtt12.300 SErrString cmr12.300 whic returns ull-terminated diagnostic string. cmtt10.329char *SErrString (c) int c; cmbx10.5183.8 Compiling and Loading cmr12.300Programs using the cmti12.300 libssap cmr12.300 (3n) library should include cmtt12.300 <isode/ssap.h> cmr12.300

The programs should also loaded with cmtt12.300 -lssap cmr12.300 and cmtt12.300 -ltsap cmr12.300 (this latter library con tains the routines whic implemen the transp ort services used the session pro vider). cmbx10.5183.9 An Example cmr12.300Let’s consider ho one migh construct source en tit that resides on the SSAP This en tit will use sync hronous in terface. There are parts to the program: initialization and data transfer; re- lease will ccur when the standard input has een exhausted. In our example, assume that the routine cmtt12.300 error cmr12.300 results in the pro cess eing terminated af- ter prin ting diagnostic. In Figure 3.3, the initialization steps for the source en tit including the outer cmti12.300 cmr12.300 wrapp er, is sho wn. First, lo okup is done in the ISO services database, and the cmtt12.300 SSAPaddr cmr12.300 is initialized. The cmtt12.300 SSAPref cmr12.300 is zero ed. Next, cmsl12.3003.9. AN EXAMPLE cmr12.300 97 for eac tok en asso ciated with the session requiremen ts, initial wnership of that tok en is claimed. Finally the call to cmtt12.300 SConnRequest cmr12.300 is made. If the call is successful, hec is made to see if the remote user accepted the con- nection. If so, the session-descriptor is captured, along with the negotiated requiremen ts and initial tok en settings. In Figure 3.4 on page 100, the data transfer lo op is realized. The source en tit reads line from the standard input, and then queues that line for sending to the remote side. When an end-of-�le ccurs on the standard input, the source en tit requests release and then gracefully terminates. Al- though no hec king is done in this example, for the calls to cmtt12.300 SDataRequest cmr12.300and cmtt12.300 SRelRequest cmr12.300 on failure hec for the op erational error cmtt12.300 SC_OPERATION cmr12.300should made. or cmtt12.300 SDataRequest cmr12.300 this ould ccur when the data tok en as not wned the user; for cmtt12.300 SRelRequest cmr12.300 this ould ccur when the release tok en as not wned the user. cmr12.30098 cmsl12.300 CHAPTER 3. SESSION SER VICES cmbx10.329#include cmmi10.329 stdio.h cmmi10.329 cmbx10.329#include cmmi10.329 cmr10.329 iso cmr10.329 de cmmi10.329 ssap.h cmmi10.329 cmbx10.329#include cmmi10.329 cmr10.329 iso cmr10.329 de cmmi10.329 isoserv en cmr10.329 t.h cmmi10.329 cmbx10.329static in cmr10.329 requiremen ts SR HALFDUPLEX cmsy10.329 cmr10.329 SR NEGOTIA TED; cmbx10.329static in cmr10.329 wned 0; cmr7.30010 cmmi10.329cmti10.329

AR GSUSED cmmi10.329 cmr10.329main (argc, argv, en vp) cmbx10.329in cmr10.329 argc; cmbx10.329har cmr10.329 **argv, **en vp; cmsy10.329cmbx10.329in cmr10.329 sd, settings; cmbx10.329har cmr10.329 bu�er[BUFSIZ]; cmr7.300 20 cmbx10.329register struct cmr10.329 SSAP addr *sz; cmbx10.329struct cmr10.329 SSAPref sfs; cmbx10.329register struct cmr10.329 SSAPref *sf &sfs; cmbx10.329struct cmr10.329 SSAPconnect scs; cmbx10.329register struct cmr10.329 SSAPconnect *sc &scs; cmbx10.329struct cmr10.329 SSAPrelease srs; cmbx10.329register struct cmr10.329 SSAPrelease *sr &srs; cmbx10.329struct cmr10.329 SSAPindication sis; cmbx10.329register struct cmr10.329 SSAPindication *si &sis; cmbx10.329register struct cmr10.329 SSAP ab ort *sa &si cmsy10.329 cmmi10.329 cmr10.329 si ab ort; cmr7.300 30 cmbx10.329register struct cmr10.329 isoserv en *is; cmbx10.329if cmr10.329 ((is getisoserv en tb yname "sink" cmr10.329 cmtt10.329 "ssap" )) cmr10.329 == cmtt10.329 NULL) error "ssap/sink: cmtt10.329 unknown provider/entity pair" ); cmbx10.329if cmr10.329 (argc cmr10.329 != 2) error "usage: cmtt10.329 source \"host\"" ); cmr10.329... cmr12.300Figure 3.3: Initializing the SSAP source en tit