cmsl12.3003.3. CONNECTION EST ABLISHMENT cmr12.300 49 cmsy10.360cmr12.300 Notes if the resp onder initially wns the tok en (the cmtt12.300 ST_RESP_VALUE cmr12.300case); or, cmsy10.360cmr12.300 Giv es wnership of the tok en to the initiator if the hoice is at the resp onder’s discretion (the cmtt12.300 ST_CALL_VALUE cmr12.300 case). cmbx10.4323.3.2 Serv er Initialization cmr12.300The cmti12.300 tsap cmr12.300 (8c) daemon, up on accepting connection from an initiating host, consults the ISO services database to determine whic program on the lo- cal system implemen ts the desired TSAP en tit In the case of the session service, the cmti12.300 tsap cmr12.300 program con tains the otstrap for the session pro vider. The daemon will again consult the ISO services database to determine whic program on the system implemen ts the desired SSAP en tit Once the program has een ascertained, the daemon runs the program with an argumen ts listed in the database. In addition, it app ends some cmti12.300magic ar guments cmr12.300 to the argumen ector. Hence, the ery �rst action er- formed the resp onder is to re-capture the SSAP state con tained in the magic argumen ts. This is done calling the routine cmtt12.300 SInit cmr12.300whic on suc- cessful return, is equiv alen to cmss12.300 S-CONNECT.INDICA TION cmr12.300 from the session service pro vider. cmtt10.329int SInit (vecp, vec, ss, si) int vecp; char **vec; struct SSAPstart *ss; struct SSAPindication *si; 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; cmtt12.300ss cmbx12.300cmr12.300 oin ter to cmtt12.300 SSAPstart 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. cmr12.30050 cmsl12.300 CHAPTER 3. SESSION SER VICES cmbx10.329#include cmmi10.329 ssap.h cmmi10.329 cmr10.329... cmbx10.329in cmr10.329 cmr10.329 wned 0; cmbx10.329in cmr10.329 required; cmmi10.329 cmti10.329 initialize fr om onne ction ne gotation cmmi10.329 cmbx10.329in cmr10.329 settings; cmmi10.329 cmti10.329

.. cmmi10.329 cmr10.329... cmr7.30010 cmbx10.329#de�ne cmr10.329 dotok en(requires,shift,bit,t yp e) cmsy10.329 cmbx10.329if cmr10.329 (requiremen ts requires) cmsy10.329 cmbx10.329switc cmr10.329 (settings (ST MASK cmmi10.329 << cmr10.329 shift)) cmsy10.329 cmbx10.329case cmr10.329 ST CALL ALUE cmmi10.329 << cmr10.329 shift: cmsy10.329 cmr10.329settings &= ~(ST MASK cmmi10.329 << cmr10.329 shift); cmsy10.329 cmr10.329settings cmsy10.329 cmr10.329

ST INIT ALUE cmmi10.329 << cmr10.329 shift; cmsy10.329 cmbx10.329break cmr10.329 cmsy10.329 cmbx10.329case cmr10.329 ST INIT ALUE: cmsy10.329 cmr7.300 20 cmbx10.329break cmr10.329 cmsy10.329 cmbx10.329case cmr10.329 ST RESP ALUE: cmsy10.329 cmr10.329wned cmsy10.329 cmr10.329 bit; cmsy10.329 cmbx10.329break cmr10.329 cmsy10.329 cmbx10.329default cmr10.329 cmsy10.329 cmr10.329error "initial cmtt10.329 %s token setting" cmr10.329 yp e); cmsy10.329 cmr7.300 30 cmr10.329dotok ens (); cmbx10.329#undef cmr10.329 dotok en cmr12.300Figure 3.2: Determining the Initial ok en Settings cmsl12.3003.3. CONNECTION EST ABLISHMENT cmr12.300 51 If cmtt12.300 SInit cmr12.300 is successful, it returns information in the cmtt12.300 ss cmr12.300 parameter, whic is oin ter to cmtt12.300 SSAPstart cmr12.300 structure. cmtt10.329struct SSAPstart int ss_sd; struct SSAPref ss_connect; struct SSAPaddr ss_calling; struct SSAPaddr ss_called; int ss_requirements; int ss_settings; long ss_isn; int ss_ssdusize; struct QOStype ss_qos; #define SS_SIZE 512 int ss_cc; char ss_data[SS_SIZE]; }; cmr12.300The elemen ts of this structure are: cmtt12.300ss sd cmbx12.300 cmr12.300 the session-descriptor to used to reference this connection; cmtt12.300ss connect cmbx12.300 cmr12.300 the connection iden ti�er (a.k.a. SSAP reference) used the initiator; cmtt12.300ss calling cmbx12.300 cmr12.300 the address of the eer initiating the connection; cmtt12.300ss called cmbx12.300 cmr12.300 the address of the eer eing ask ed to resp ond; cmtt12.300ss requirements cmbx12.300 cmr12.300 the prop osed session requiremen ts; cmtt12.300ss settings cmbx12.300 cmr12.300 the initial tok en settings; cmtt12.300ss isn cmbx12.300 cmr12.300 the initial serial-n um er; cmr12.30052 cmsl12.300 CHAPTER 3. SESSION SER VICES cmtt12.300ss ssdusize cmbx12.300 cmr12.300 the largest atomic SSDU size that can used on the connection (see the note on page 45); cmtt12.300ss qos cmbx12.300 cmr12.300 the qualit of service on the connection (see Section 4.6.2); and, cmtt12.300ss data cmbx12.300 ss cmtt12.300 cc cmbx12.300 cmr12.300 an initial data (and the length of that data). The cmtt12.300 ss_connect cmr12.300 elemen is cmtt12.300 SSAPref cmr12.300 structure, whic is passed trans- paren tly the session service. cmtt10.329struct SSAPref #define SREF_USER_SIZE 64 u_char sr_ulen; char sr_udata[SREF_USER_SIZE]; #define SREF_COMM_SIZE 64 u_char sr_clen; char sr_cdata[SREF_COMM_SIZE]; #define SREF_ADDT_SIZE u_char sr_alen; char sr_adata[SREF_ADDT_SIZE]; u_char sr_vlen; char sr_vdata[SREF_USER_SIZE]; }; cmr12.300The elemen ts of this structure are: cmtt12.300sr udata cmbx12.300 sr cmtt12.300 ulen cmbx12.300 cmr12.300 the user reference (and length of that reference, whic ma not exceed cmtt12.300 SREF_USER_SIZE cmr12.300 ctets); cmtt12.300sr cdata cmbx12.300 sr cmtt12.300 clen cmbx12.300 cmr12.300 the common reference (and length of that reference, whic ma not exceed cmtt12.300 SREF_COMM_SIZE cmr12.300 ctets); cmtt12.300sr adata cmbx12.300 sr cmtt12.300 adata cmbx12.300 cmr12.300 the additional reference (and length of that refer- ence, whic ma not exceed cmtt12.300 SREF_ADDT_SIZE cmr12.300 ctets); and, cmtt12.300sr vdata cmbx12.300 sr cmtt12.300 vlen cmbx12.300 cmr12.300 second user reference (and length of that refer- ence, whic ma not exceed cmtt12.300 SREF_USER_SIZE cmr12.300 ctets), whic is used only when starting or resuming an activit cmsl12.3003.3. CONNECTION EST ABLISHMENT cmr12.300 53 If the call to the cmtt12.300 SInit cmr12.300 routine is not successful, then cmss12.300 S-P-ABORT.IN- DICATION cmr12.300 ev en is sim ulated, and the relev an information is returned in cmtt12.300SSAPindication cmr12.300 structure. cmtt10.329struct SSAPindication int si_type; #define SI_DATA 0x00 #define SI_TOKEN 0x01 #define SI_SYNC 0x02 #define SI_ACTIVITY 0x03 #define SI_REPORT 0x04 #define SI_FINISH 0x05 #define SI_ABORT 0x06 union struct SSAPdata si_un_data; struct SSAPtoken si_un_token; struct SSAPsync si_un_sync; struct SSAPactivity si_un_activity; struct SSAPreport si_un_report; struct SSAPfinish si_un_finish; struct SSAPabort si_un_abort; si_un; #define si_data si_un.si_un_data #define si_token si_un.si_un_token #define si_sync si_un.si_un_sync #define si_activity si_un.si_un_activity #define si_report si_un.si_un_report #define si_finish si_un.si_un_finish #define si_abort si_un.si_un_abort }; cmr12.300As sho wn, this structure is really discriminated union (a structure with tag elemen follo ed union). Hence, on failure return, one �rst co erces oin ter to the cmtt12.300 SSAPabort cmr12.300 structure con tained therein, and then consults the elemen ts of that structure. cmtt10.329struct SSAPabort int sa_peer; cmr12.30054 cmsl12.300 CHAPTER 3. SESSION SER VICES cmtt10.329int sa_reason; #define SA_SIZE 512 int sa_cc; char sa_data[SA_SIZE]; }; cmr12.300The elemen ts of cmtt12.300 SSAPabort cmr12.300 structure are: cmtt12.300sa peer cmbx12.300 cmr12.300 if set, indicates that user-initiated ab ort ccurred (a cmss12.300 S-U- ABORT.INDICA TION cmr12.300 ev en t); if not set, indicates that pro vider- initiated ab ort ccurred (a cmss12.300 S-P-ABORT.INDICA TION cmr12.300 ev en t); cmtt12.300sa reason cmbx12.300 cmr12.300 the reason for the pro vider-initiated ab ort (co des are listed in able 3.4), meaningless if the ab ort is user-initiated; and, cmtt12.300sa data cmbx12.300 sa cmtt12.300 cc cmbx12.300 cmr12.300 an ab ort data (and the length of that data) from the eer (if cmtt12.300 sa_peer cmr12.300 is set) or diagnostic string from the pro vider (if cmtt12.300sa_peer cmr12.300 is not set). cmbx12.300NOTE: cmr12.300 Although oth ISO87b and CCI84a oth require maxi- um length of cmtt12.300 cmr12.300 ctets for user-initiated ab ort, the curren implemen tation ermits up to cmtt12.300 512 cmr12.300 ctets to used. Without this freedom, higher-la er proto cols whic use presen tation enco ding mec hanisms ould unable to successfully use the session ab ort facilit After examining the information returned cmtt12.300 SInit cmr12.300 on successful call (and ossibly after examining the argumen ector), the resp onder should either accept or reject the connection. or either resp onse, the resp on- der should use the cmtt12.300 SConnResponse cmr12.300 routine (whic corresp onds to the cmss12.300 S- CONNECT.RESPONSE cmr12.300 action). cmtt10.329int SConnResponse (sd, ref, called, result, requirements, settings, isn, data, cc, si) int sd; struct SSAPref *ref; struct SSAPaddr *called; cmsl12.3003.3. CONNECTION EST ABLISHMENT cmr12.300 55 cmbx12.300Pro vider-initiated Ab ort (fatal) cmtt12.300SC SSAPID cmr12.300 SSAP iden ti�er unkno wn cmtt12.300SC SSUSER cmr12.300 SS-user not attac hed to SSAP cmtt12.300SC CONGEST cmr12.300 Congestion at SSAP cmtt12.300SC VERSION cmr12.300 Prop osed proto col ersions supp orted cmtt12.300SC ADDRESS cmr12.300 Address unkno wn cmtt12.300SC REFUSED cmr12.300 Connect request refused on this net ork connection cmtt12.300SC TRANSPORT cmr12.300 ransp ort disconnect cmtt12.300SC ABORT cmr12.300 Pro vider-initiated ab ort cmtt12.300SC PROTOCOL cmr12.300 Proto col error cmbx12.300User-initiated Ab ort (fatal) cmtt12.300SC NOTSPECIFIED cmr12.300 Reason not sp ecifed cmtt12.300SC CONGESTION cmr12.300 emp orary congestion cmtt12.300SC REJECTED cmr12.300 Rejected cmbx12.300In terface Errors (non-fatal) cmtt12.300SC PARAMETER cmr12.300 In alid parameter cmtt12.300SC OPERATION cmr12.300 In alid op eration cmtt12.300SC TIMER cmr12.300 Timer expired cmtt12.300SC WAITING cmr12.300 Indications aiting able 3.4: SSAP ailure Co des cmr12.30056 cmsl12.300 CHAPTER 3. SESSION SER VICES cmtt10.329int result, requirements, settings, cc; long isn; char *data; struct SSAPindication *si; cmr12.300The parameters to this pro cedure are: cmtt12.300sd cmbx12.300 cmr12.300 the session-descriptor; cmtt12.300ref cmbx12.300 cmr12.300 the connection iden ti�er used the resp onder (consult page 52 for description of the cmtt12.300 SSAPref cmr12.300 structure); cmtt12.300called cmbx12.300 cmr12.300 the SSAP address of the resp onder (defaulting to the called address, if not presen t); cmtt12.300result cmbx12.300 cmr12.300 the acceptance indicator (either cmtt12.300 SC_ACCEPT cmr12.300 if the connection is to accepted, or one of the user-initiated ab ort error co des listed in able 3.4 on page 55); cmtt12.300requirements cmbx12.300 cmr12.300 the resp onder’s session requiremen ts (this ma not in- clude an requiremen ts not listed in the initiator’s session require- men ts); cmtt12.300settings cmbx12.300 cmr12.300 the initial tok en settings (for eac tok en, if the initiator sp eci�ed cmtt12.300 ST_CALL_VALUE cmr12.300 then the resp onder should sp ecify ei- ther cmtt12.300 ST_INIT_VALUE cmr12.300 or cmtt12.300 ST_RESP_VALUE cmr12.300 instead, if the initiator sp eci�ed cmtt12.300 ST_INIT_VALUE cmr12.300 and the resp onder an ts the tok en, it can sp ecify the alue cmtt12.300 ST_RSVD_VALUE cmr12.300

This is in terpreted the service pro vider as \tok ens please" request); cmtt12.300isn cmbx12.300 cmr12.300 the initial serial-n um er; cmtt12.300data cmbx12.300 cc cmbx12.300 cmr12.300 an cmtt12.300 initial data (and the length of that data, whic ma not exceed cmtt12.300 SC_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. cmsl12.3003.3. CONNECTION EST ABLISHMENT cmr12.300 57 If the call to cmtt12.300 SConnResponse cmr12.300 is successful, and if the cmtt12.300 result cmr12.300 parameter is set to cmtt12.300 SC_ACCEPT cmr12.300 then connection establishmen has completed and the users of the session service no op erate as symmetric eers. If the call is successful, but the cmtt12.300 result cmr12.300 parameter is not cmtt12.300 SC_ACCEPT cmr12.300 then the connection has een rejected and the resp onder ma exit. Otherwise, if the call fails and the reason is not an in terface error (see able 3.4 on page 55), then the connection is closed. Note that when the resp onder rejects the connection, it need not supply meaningful alues for the the cmtt12.300 requirements cmr12.300 cmtt12.300 settings cmr12.300 and cmtt12.300 isn cmr12.300 parameters. The cmtt12.300 data cmr12.300 cc cmr12.300 parameters cmtt12.300 are also optional, but it is recommended that the resp onder return some diagnostic information. cmbx10.4323.3.3 Clien Initialization cmr12.300program wishing to connect to another user of session services calls the cmtt12.300SConnRequest cmr12.300 routine, whic corresp onds to the cmss12.300 S-CONNECT.REQUEST cmr12.300 ac- tion. cmtt10.329int SConnRequest (ref, calling, called, requirements, settings, isn, data, cc, qos, sc, si) struct SSAPref *ref; struct SSAPaddr *calling, *called; int requirements, settings, cc; long isn; char *data; struct QOStype *qos; struct SSAPconnect *sc; struct SSAPindication *si; cmr12.300The parameters to this pro cedure are: cmtt12.300ref cmbx12.300 cmr12.300 the connection iden ti�er used the initiator (consult page 52 for description of the cmtt12.300 SSAPref cmr12.300 structure); cmtt12.300calling cmbx12.300 cmr12.300 the SSAP address of the resp onder; cmtt12.300called cmbx12.300 cmr12.300 the SSAP address of the initiator; cmr12.30058 cmsl12.300 CHAPTER 3. SESSION SER VICES cmtt12.300requirements cmbx12.300 cmr12.300 the session requiremen ts; cmtt12.300settings cmbx12.300 cmr12.300 the initial tok en settings; cmtt12.300isn cmbx12.300 cmr12.300 the initial serial-n um er; cmtt12.300data cmbx12.300 cc cmbx12.300 cmr12.300 an cmtt12.300 initial data (and the length of that data, whic ma not exceed cmtt12.300 SS_SIZE cmr12.300 ctets); cmtt12.300qos cmbx12.300 cmr12.300 the qualit of service on the connection (see Section 4.6.2); cmtt12.300sc cmbx12.300 cmr12.300 oin ter to cmtt12.300 SSAPconnect 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 either: cmsy10.360cmr12.300 the call fails; or, cmsy10.360cmr12.300 the call succeeds, but the alue of the cmtt12.300 sc_result cmr12.300 elemen of the cmtt12.300 sc cmr12.300 parameter is not cmtt12.300 SC_ACCEPT cmr12.300 (see elo w). If the call to cmtt12.300 SConnRequest cmr12.300 is successful (a successful return corresp onds to cmss12.300 S-CONNECT.CONFIRMA TION cmr12.300 ev en t), then information is returned in the cmtt12.300sc cmr12.300 parameter, whic is oin ter to cmtt12.300 SSAPconnect cmr12.300 structure. cmtt10.329struct SSAPconnect int sc_sd; struct SSAPref sc_connect; struct SSAPaddr sc_responding; int sc_result; int sc_requirements; int sc_settings; int sc_please; lnog sc_isn; int sc_ssdusize;