cmsl12.3003.3. CONNECTION EST ABLISHMENT cmr12.300 59 cmtt10.329struct QOStype sc_qos; #define SC_SIZE 512 int sc_cc; char sc_data[SC_SIZE]; }; cmr12.300The elemen ts of this structure are: cmtt12.300sc sd cmbx12.300cmr12.300 the session-descriptor to used to reference this connection; cmtt12.300sc connect cmbx12.300cmr12.300 the connection iden ti�er used the resp onder (consult page 52 for description of the cmtt12.300 SSAPref cmr12.300 structure); cmtt12.300sc responding cmbx12.300cmr12.300 the resp onding eer’s address (whic is the same as the cmtt12.300called cmr12.300 parameter giv en to cmtt12.300 SConnRequest ); cmtt12.300sc cmr12.300 result cmbx12.300cmr12.300 the connection resp onse; cmtt12.300sc requirements cmbx12.300 cmr12.300 the (negotiated) session requiremen ts; cmtt12.300sc settings cmbx12.300 cmr12.300 the (negotiated) initial tok en settings; cmtt12.300sc please cmbx12.300 cmr12.300 the tok ens whic the resp onder an ts to wn (if an y); cmtt12.300sc isn cmbx12.300 cmr12.300 the (negotiated) initial serial-n um er; cmtt12.300sc ssdusize cmbx12.300 cmr12.300 the largest atomic SSDU size that can used on the connection (see the note on page 45); cmtt12.300sc qos cmbx12.300 cmr12.300 the qualit of service on the connection (see Section 4.6.2); and, cmtt12.300sc data cmbx12.300 sc cmtt12.300 cc cmbx12.300 cmr12.300 an initial data (and the length of that data). If the call to cmtt12.300 SConnRequest cmr12.300 is successful, and the cmtt12.300 sc_result cmr12.300 elemen 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 sc_result cmr12.300 elemen is not cmtt12.300 SC_ACCEPT cmr12.300 then the connection has een rejected; consult able 3.4 to determine the reason (further information can cmr12.30060 cmsl12.300 CHAPTER 3. SESSION SER VICES cmr12.300found in the cmtt12.300 si cmr12.300 parameter). Otherwise, if the call fails then the connec- tion is not established and the cmtt12.300 SSAPabort cmr12.300 structure of the cmtt12.300 SSAPindication cmr12.300discriminated union has een up dated. Normally cmtt12.300 SConnRequest cmr12.300 returns only after connection has succeeded or failed. This is termed cmti12.300 synchr onous cmr12.300 connection initiation. If the user desires, an cmti12.300 asynchr onous cmr12.300 connection ma initiated. The routine cmtt12.300 SConnRequest cmr12.300 is really macro whic calls the routine cmtt12.300 SAsynConnRequest cmr12.300 with an argumen indicating that connection should attempted sync hronously cmtt10.329int SAsynConnRequest (ref, calling, called, requirements, settings, isn, data, cc, qos, sc, si, async) struct SSAPref *ref; struct SSAPaddr *calling, *called; int requirements, settings, cc, async; long isn; char *data; struct QOStype *qos; struct SSAPconnect *sc; struct SSAPindication *si; cmr12.300The additional parameter to this pro cedure is: cmtt12.300async cmbx12.300 cmr12.300 whether the connection should initiated async hronously If the cmtt12.300 async cmr12.300 parameter is non-zero, then cmtt12.300 SAsynConnRequest cmr12.300 returns one of four alues: cmtt12.300 NOTOK cmr12.300 whic indicates that the connection request failed; cmtt12.300DONE cmr12.300 whic indicates that the connection request succeeded; or, either of cmtt12.300CONNECTING_1 cmr12.300 or cmtt12.300 CONNECTING_2 cmr12.300 whic indicates that the connection re- quest is still in progress. In the �rst cases, the usual pro cedures for han- dling return alues from cmtt12.300 SConnRequest cmr12.300 are emplo ed (i.e., cmtt12.300 NOTOK cmr12.300 return from cmtt12.300 SAsynConnRequest cmr12.300 is equiv alen to cmtt12.300 NOTOK cmr12.300 return from cmtt12.300 SConnRequest cmr12.300 and, cmtt12.300 DONE cmr12.300 return from cmtt12.300 SAsynConnRequest cmr12.300 is equiv alen to cmtt12.300 OK cmr12.300 return from cmtt12.300SConnRequest ). cmr12.300 In the �nal case, when either cmtt12.300 CONNECTING_1 cmr12.300 or cmtt12.300 CONNECTING_2 cmr12.300is returned, only the cmtt12.300 sc_sd cmr12.300 elemen of the cmtt12.300 sc cmr12.300 parameter has een up dated; cmsl12.3003.4. TRANSFER cmr12.300 61 it re ects the session-descriptor to used to reference this connection. Note that the cmtt12.300 data cmr12.300 parameter is still eing referenced cmti12.300 libssap cmr12.300 (3n) and should not tamp ered with un til the connection attempt has een completed. determine when the connection attempt has een completed, the rou- tine cmtt12.300 xselect cmr12.300 (consult Section 2.4 of cmti12.300 olume One cmr12.300 should used after calling cmtt12.300SSelectMask cmr12.300

In order to determine if the connection attempt is successful, the cmtt12.300 SAsynRetryRequest cmr12.300 routine is called: cmtt10.329int SAsynRetryRequest (sd, sc, si) int sd; struct SSAPconnect *sc; struct SSAPindication *si; cmr12.300The parameters to this pro cedure are: cmtt12.300sd cmbx12.300 cmr12.300 the session-descriptor; 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 the call fails. Again, one of three alues are returned: cmtt12.300 NOTOK cmr12.300 whic indicates that the connection request failed; cmtt12.300 DONE cmr12.300 whic indicates that the connection request succeeded; and, cmtt12.300 CONNECTING_1 cmr12.300 or cmtt12.300 CONNECTING_2 cmr12.300 whic indicates that the connection request is still in progress. Refer to Section 4.2.3 on page 112 for information on ho to mak e�cien use of the async hronous connection facilit cmbx10.5183.4 Data ransfer cmr12.300Once the connection has een established, session-descriptor is used to reference the connection. This is usually the �rst parameter giv en to an of the remaining routines in the cmti12.300 libssap cmr12.300 (3n) library urther, the last parameter is usually oin ter to cmtt12.300 SSAPindication cmr12.300 structure (as describ ed on page 53). If call to one of these routines fails, then the structure is up dated. Consult the cmtt12.300 SSAPabort cmr12.300 elemen of the cmtt12.300 SSAPindication cmr12.300 structure. If the cmtt12.300 sa_reason cmr12.300elemen of the cmtt12.300 SSAPabort cmr12.300 structure is asso ciated with fatal error, then the cmr12.30062 cmsl12.300 CHAPTER 3. SESSION SER VICES cmr12.300connection is closed. That is, cmss12.300 S-P-ABORT.INDICA TION cmr12.300 ev en has ccurred. The cmtt12.300 SC_FATAL cmr12.300 macro can used to determine this. cmtt10.329int SC_FATAL (r) int r; cmr12.300The most common in terface error to ccur is cmtt12.300 SC_OPERATION cmr12.300 whic usually indicates that either the user is lac king wnership of session tok en to er- form an op eration, or that session requiremen required the op eration as not negotiated during connection establishmen t. or proto col purists, the cmtt12.300 SC_OFFICIAL cmr12.300 macro can used to determine if the error is an \o�cial" error as de�ned the sp eci�cation, or an \uno�cial" error used the implemen tation. cmtt10.329int SC_OFFICIAL (r) int r; cmbx10.4323.4.1 Sending Data cmr12.300There are six routines whic ma used to send data. call to the cmtt12.300SDataRequest cmr12.300 routine is equiv alen to cmss12.300 S-D A.REQUEST cmr12.300 action on the part of the user. cmtt10.329int SDataRequest (sd, data, cc, si) int sd; char *data; int cc; 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 the cmtt12.300 data to written (and the length of that data); 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 SDataRequest cmr12.300 is successful, then the data has een queued for sending to the eer. 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. call to the cmtt12.300 SExpdRequest cmr12.300 routine is equiv alen to cmss12.300 S-EXPEDITED- A.REQUEST cmr12.300 action on the part of the user. cmsl12.3003.4. TRANSFER cmr12.300 63 cmtt10.329int SExpdRequest (sd, data, cc, si) int sd; char *data; int cc; 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 the cmtt12.300 data to written (and the length of that data, whic ma not exceed cmtt12.300 SX_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 SExpdRequest cmr12.300 is successful, then the data has een queued for exp edited sending. Otherwise the cmtt12.300 SSAPabort cmr12.300 elemen of the cmtt12.300 si cmr12.300 parameter con tains the reason for failure. call to the cmtt12.300 STypedRequest cmr12.300 routine is equiv alen to cmss12.300 S-TYPED-D A- A.REQUEST cmr12.300 action on the part of the user. cmtt10.329int STypedRequest (sd, data, cc, si) int sd; char *data; int cc; 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 the cmtt12.300 data to written (and the length of that data); 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 STypedRequest cmr12.300 is successful, then the data has een queued for sending to the eer. 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. call to the cmtt12.300 SCapdRequest cmr12.300 routine is equiv alen to cmss12.300 S-CAP ABILITY- A.REQUEST cmr12.300 action on the part of the user. cmr12.30064 cmsl12.300 CHAPTER 3. SESSION SER VICES cmtt10.329int SCapdRequest (sd, data, cc, si) int sd; char *data; int cc; 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 the cmtt12.300 data to written (and the length of that data, whic ma not exceed cmtt12.300 SX_CDSIZE 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 SCapdRequest cmr12.300 is successful, then the data has een queued for sending. When the cmss12.300 S-CAP ABILITY-D A.CONFIRMA TION cmr12.300 ev en is receiv ed, the data has een successfully receiv ed. Otherwise the cmtt12.300 SSAPabort cmr12.300 struc- ture con tained in the cmtt12.300 SSAPindication cmr12.300 parameter cmtt12.300 si cmr12.300 con tains the reason for failure. Up on receiving cmss12.300 S-CAP ABILITY-D A.INDICA TION cmr12.300 ev en t, the user is required to generate cmss12.300 S-CAP ABILITY-D A.RESPONSE cmr12.300 action using the cmtt12.300SCapdResponse cmr12.300 routine. cmtt10.329int SCapdResponse (sd, data, cc, si) int sd; char *data; int cc; 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 the cmtt12.300 data to written (and the length of that data, whic ma not exceed cmtt12.300 SX_CDASIZE 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. cmsl12.3003.4. TRANSFER cmr12.300 65 If the call to cmtt12.300 SCapdResponse cmr12.300 is successful, then the data has een queued for sending to the eer. 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. The cmtt12.300 SWriteRequest cmr12.300 routine is similar in nature to the cmtt12.300 SDataRequest cmr12.300and cmtt12.300 STypedRequest cmr12.300 routines, but uses di�eren set of parameters. The in cation is: cmtt10.329int SWriteRequest (sd, typed, uv, si) int sd; int typed; struct udvec *uv; int cc; cmr12.300The parameters to this pro cedure are: cmtt12.300sd cmbx12.300 cmr12.300 the session-descriptor; cmtt12.300typed cmbx12.300 cmr12.300 whether this is yp ed-data or not; cmtt12.300uv cmbx12.300 cmr12.300 the data to written, describ ed in ull-terimated arra of scat- ter/gather elemen ts; 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 SWriteRequest cmr12.300 is successful, then the data has een queued for sending to the eer. 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. cmbx10.4323.4.2 Receiving Data cmr12.300There is one routine used to read data, cmtt12.300 SReadRequest cmr12.300 call to whic is equiv alen to aiting for an ev en (usually an incoming data ev en t) to ccur. cmtt10.329int SReadRequest (sd, sx, secs, si) int sd; struct SSAPdata *sx; int secs; struct SSAPindication *si; cmr12.300The parameters to this pro cedure are: cmr12.30066 cmsl12.300 CHAPTER 3. SESSION SER VICES cmtt12.300sd cmbx12.300 cmr12.300 the session-descriptor; cmtt12.300sx cmbx12.300 cmr12.300 oin ter to the cmtt12.300 SSAPdata cmr12.300 structure to giv en the data; cmtt12.300secs cmbx12.300 cmr12.300 the maxim um um er of seconds to ait for the data (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, cmtt12.300si cmbx12.300 cmr12.300 oin ter to cmtt12.300 SSAPindication cmr12.300 structure, whic is up dated only if data is not read. Unlik the other routines in the cmti12.300 libssap cmr12.300 (3n) library the cmtt12.300 SReadRequest cmr12.300 routine returns one of three alues: cmtt12.300 NOTOK cmr12.300 (on failure), cmtt12.300 OK cmr12.300 (on reading data), or cmtt12.300 DONE cmr12.300(otherwise). If the call to cmtt12.300 SReadRequest cmr12.300 returns the manifest constan cmtt12.300 OK cmr12.300 then the data has een read in to the cmtt12.300 sx cmr12.300 parameter, whic is oin ter to cmtt12.300 SSAPdata cmr12.300structure. cmtt10.329struct SSAPdata int sx_type; #define SX_NORMAL 0x00 #define SX_EXPEDITED 0x01 #define SX_TYPED 0x02 #define SX_CAPDIND 0x03 #define SX_CAPDCNF 0x04 int sx_cc; struct qbuf sx_qbuf; }; cmr12.300The elemen ts of cmtt12.300 SSAPdata cmr12.300 structure are: cmtt12.300sx type cmbx12.300 cmr12.300 indicates ho the data as receiv ed: cmbx12.300alue Ev en cmtt12.300SX NORMAL cmss12.300S-D A.INDICA TION cmtt12.300SX EXPEDITED cmss12.300S-EXPEDITED-D A.INDICA TION cmtt12.300SX TYPED cmss12.300S-TYPED-D A.INDICA TION cmtt12.300SX CAPDIND cmss12.300S-CAP ABILITY-D A.INDICA TION cmtt12.300SX CAPDCNF cmss12.300S-CAP ABILITY-D A.CONFIRMA TION cmsl12.3003.4. TRANSFER cmr12.300 67 cmtt12.300sx cc cmbx12.300 cmr12.300 the total um er of ctets that as read; and, cmtt12.300sx qbuf cmbx12.300 cmr12.300 the data that as read in bu�er-queue form (see page 119 for description of this structure). Note 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 SXFREE cmr12.300 macro when no longer referenced. The cmtt12.300 SXFREE cmr12.300 macro, eha es as if it as de�ned as: cmtt10.329void SXFREE (sx) struct SSAPdata *sx; cmr12.300The macro frees only the data allo cated cmtt12.300 SReadRequest cmr12.300 and not the cmtt12.300SSAPdata cmr12.300 structure itself. urther, cmtt12.300 SXFREE cmr12.300 should called only if the call to the cmtt12.300 SReadRequest cmr12.300 routine returned cmtt12.300 OK cmr12.300 cmbx12.300NOTE: cmr12.300 Because the cmtt12.300 SSAPdata cmr12.300 structure con tains cmtt12.300 qbuf cmr12.300 elemen t, care ust tak en in initializing and cop ying ariables of this yp e. The routines in cmti12.300 libssap cmr12.300 (3n) library will correctly ini- tialize these structures when giv en as parameters. But, users who otherwise manipulate these structures should tak great care. Otherwise if the call to cmtt12.300 SReadRequest cmr12.300 returns the manifest constan cmtt12.300NOTOK cmr12.300 then the cmtt12.300 SSAPabort cmr12.300 structure con tained in the cmtt12.300 SSAPindication cmr12.300 pa- rameter cmtt12.300 si cmr12.300 con tains the reason for failure. If the call to cmtt12.300 SReadRequest cmr12.300 returns the manifest constan cmtt12.300 DONE cmr12.300 then some ev en other than data arriv al has ccurred. This ev en is enco ded in the cmtt12.300 si cmr12.300 parameter, dep ending on the alue of the cmtt12.300 si_type cmr12.300 elemen t. When cmtt12.300SReadRequest cmr12.300 returns cmtt12.300 DONE cmr12.300 the cmtt12.300 si_type cmr12.300 elemen ma set to one of �v alues: cmbx12.300alue Ev en cmtt12.300SI TOKEN cmr12.300ok en managemen cmtt12.300SI SYNC cmr12.300Sync hronization managemen cmtt12.300SI ACTIVITY cmr12.300Activit managemen cmtt12.300SI REPORT cmr12.300Exception rep orting cmtt12.300SI FINISH cmr12.300Connection release cmr12.30068 cmsl12.300 CHAPTER 3. SESSION SER VICES cmbx12.300ok en Indications cmr12.300When an ev en asso ciated with tok en managemen ccurs, the cmtt12.300 si_type cmr12.300 �eld of the cmtt12.300 si cmr12.300 parameter con tains the alue cmtt12.300 SI_TOKEN cmr12.300 and cmtt12.300 SSAPtoken cmr12.300 structure is con tained inside the cmtt12.300 si cmr12.300 parameter. cmtt10.329struct SSAPtoken int st_type; #define ST_GIVE 0x00 #define ST_PLEASE 0x01 #define ST_CONTROL 0x02 u_char st_tokens; u_char st_owned; #define ST_SIZE 512 int st_cc; char st_data[ST_SIZE]; }; cmr12.300The elemen ts of cmtt12.300 SSAPtoken cmr12.300 structure are: cmtt12.300st type cmbx12.300 cmr12.300 de�nes the tok en managemen indication whic ccurred: cmbx12.300alue Ev en cmtt12.300ST GIVE cmss12.300S-TOKEN-GIVE.INDICA TION cmtt12.300ST PLEASE cmss12.300S-TOKEN-PLEASE.INDICA TION cmtt12.300ST CONTROL cmss12.300S-GIVE-CONTROL.INDICA TION cmtt12.300st tokens cmbx12.300 cmr12.300 the session tok ens requested or giv en; cmtt12.300st owned cmbx12.300 cmr12.300 all of the session tok ens curren tly wned the user; and, cmtt12.300st base cmbx12.300 st cmtt12.300 cc cmbx12.300 cmr12.300 asso ciated data (and the length of that data) if tok ens are requested. It is en tirely at the discretion of the user what actions are to tak en when an indication ev en asso ciated with tok en managemen ccurs.