cmsl12.3004.3. TRANSFER cmr12.300 119 cmtt10.329int qb_len; char *qb_data; char qb_base[1]; }; cmr12.300The elemen ts of cmtt12.300 qbuf cmr12.300 structure are: cmtt12.300qb forw cmbx12.300qb cmtt12.300 back cmbx12.300cmr12.300 forw ard and bac oin ters; cmtt12.300qb data cmbx12.300qb cmtt12.300 len cmbx12.300cmr12.300 the user data (and the length of that data); and, cmtt12.300qb base cmbx12.300 cmr12.300 the extensible arra 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 using the cmtt12.300 TXFREE cmr12.300 macro when no longer referenced. The cmtt12.300 TXFREE cmr12.300 macro, whic is used for this purp ose, eha es as if it as de�ned as: cmtt10.329void TXFREE (tx) struct TSAPdata *tx; cmr12.300The macro frees only the data allo cated cmtt12.300 TDataRequest cmr12.300 and not the cmtt12.300TSAPdata cmr12.300 structure itself. urther, cmtt12.300 TXFREE cmr12.300 should called only if the call to the cmtt12.300 TDataRequest cmr12.300 routine returned cmtt12.300 OK cmr12.300 cmbx12.300NOTE: cmr12.300 Because the cmtt12.300 TSAPdata 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 libtsap cmr12.300 (3n) library will correctly ini- tialize these structures when giv en as parameters. But, users who otherwise manipulate cmtt12.300 TSAPdata cmr12.300 structures should tak great care. Otherwise if the call to cmtt12.300 TReadRequest cmr12.300 did not succeed, the cmtt12.300 td cmr12.300 parameter indicates the reason for failure. cmbx10.4324.3.3 Async hronous Ev en Handling cmr12.300The data transfer ev en ts discussed th us far ha een sync hronous in nature. Some users of the transp ort service ma wish an async hronous in terface. cmr12.300120 cmsl12.300 CHAPTER 4. TRANSPOR SER VICES cmr12.300The cmtt12.300 TSetIndications cmr12.300 routine is used to hange the service asso ciated with transp ort-descriptor to or from an async hronous in terface. cmtt10.329int TSetIndications (sd, data, disc, td) int sd; int (*data) (), (*disc) (); struct TSAPdisconnect *td; cmr12.300The parameters to this pro cedure are: cmtt12.300sd cmbx12.300 cmr12.300 the transp ort-descriptor; cmtt12.300data cmbx12.300 cmr12.300 the address of an ev en t-handler routine to in ok ed when data has arriv ed (either cmss12.300 T-D A.INDICA TION cmr12.300 or cmss12.300 T-EXPEDITED-D A.INDICA TION cmr12.300ev en ccurs); cmtt12.300disc cmbx12.300 cmr12.300 the address of an ev en t-handler routine to in ok ed when the connection has een closed (a cmss12.300 T-DISCONNECT.INDICA TION cmr12.300 ev en ccurs); and, cmtt12.300td cmbx12.300 cmr12.300 oin ter to cmtt12.300 TSAPdisconnect cmr12.300 structure, whic is up dated only if the call fails. If the service is to made async hronous, then oth cmtt12.300 data cmr12.300 and cmtt12.300 disc cmr12.300 are sp eci�ed; otherwise, if the service is to made sync hronous, neither should sp eci�ed (use the manifest constan cmtt12.300 NULLIFP ). cmr12.300 The most lik ely reason for the call failing is cmtt12.300 DR_WAITING cmr12.300 whic 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 arriving ccurs, the ev en t-handler routine is in ok ed with parameters: cmtt10.329(*data) (sd, tx); int sd; struct TSAPdata *tx; cmr12.300The parameters are: cmsl12.3004.3. TRANSFER cmr12.300 121 cmtt12.300sd cmbx12.300 cmr12.300 the transp ort-descriptor; and, cmtt12.300tx cmbx12.300 cmr12.300 oin ter to cmtt12.300 TSAPdata 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 TXFREE cmr12.300 macro (describ ed on page 119) when no longer needed. Similarly when an ev en asso ciated with connection release ccurs, the ev en t-handler is also in ok ed with parameters: cmtt10.329(*disc) (sd, td); int sd; struct TSAPdisconnect *td; cmr12.300The parameters are cmtt12.300sd cmbx12.300 cmr12.300 the transp ort-descriptor; and, cmtt12.300td cmbx12.300 cmr12.300 oin ter to cmtt12.300 TSAPdisconnect cmr12.300 structure indicating wh the con- nection as released. Note that the transp ort-descriptor is no longer alid at the instan the call is made. cmbx12.300NOTE: cmr12.300 The cmti12.300 libtsap cmr12.300 (3n) library uses the SIGEMT signal to pro- vide these services. Programs using async hronous transp ort- descriptors should NOT use SIGEMT for other purp oses. cmbx10.4324.3.4 Sync hronous Ev en Multiplexing cmr12.300user of the transp ort service ma wish to manage ultiple transp ort- descriptors sim ultaneously; the routine cmtt12.300 TSelectMask cmr12.300 is pro vided for this pur- ose. This routine up dates �le-descriptor mask and asso ciated coun ter for use with cmtt12.300 xselect cmr12.300 cmtt10.329int TSelectMask (sd, mask, nfds, td) int sd; fd_set *mask, int *nfds; struct TSAPdisconnect *td; cmr12.300122 cmsl12.300 CHAPTER 4. TRANSPOR SER VICES cmr12.300The parameters to this pro cedure are: cmtt12.300sd cmbx12.300 cmr12.300 the transp ort-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, cmtt12.300td cmbx12.300 cmr12.300 oin ter to cmtt12.300 TSAPdisconnect 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 cmtt12.300DR_WAITING cmr12.300 whic indicates that an ev en is aiting for the user. If cmtt12.300 xselect cmr12.300 indicates that the transp ort-descriptor is ready for reading, cmtt12.300TReadRequest 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 cmtt12.300TReadRequest cmr12.300 will return cmtt12.300 NOTOK cmr12.300 with error co de cmtt12.300 DR_TIMER cmr12.300

In addition, the routine cmtt12.300 TSelectOctets cmr12.300 is pro vided to return an estimate of ho man ctets migh returned the next call to cmtt12.300 TReadRequest cmr12.300 cmtt10.329int TSelectOctets (sd, nbytes, td) int sd; long *nbytes; struct TSAPdisconnect *td; cmr12.300The parameters to this pro cedure are: cmtt12.300sd cmbx12.300 cmr12.300 the transp ort-descriptor; cmtt12.300nbytes cmbx12.300 cmr12.300 oin ter to longw ord lo cation that, on success, will up- dated to con tain the um er of ctets that migh returned; and, cmtt12.300td cmbx12.300 cmr12.300 oin ter to cmtt12.300 TSAPdisconnect cmr12.300 structure, whic is up dated only if the call fails. cmsl12.3004.4. CONNECTION RELEASE cmr12.300 123 cmbx10.5184.4 Connection Release cmr12.300The cmtt12.300 TDiscRequest cmr12.300 routine is used to release connection. Note, that the TSAP mak es no guaran tee that an queued data will receiv ed efore the connection closes. cmtt10.329int TDiscRequest (sd, data, cc, td) int sd; char *data; int cc; struct TSAPdisconnect *td; cmr12.300The parameters to the pro cedure are describ ed on page 110. cmbx10.5184.5 State Sa ving and Restoration cmr12.300Some users of the transp ort service, and in particular the session pro vider, require the abilit to cmti12.300 exe cve cmr12.300 (2) another pro cess image and ha that pro cess use the transp ort connection. Since the cmti12.300 libtsap cmr12.300 (3n) library is not ernel- residen t, sp ecial pro visions are necessary to supp ort this eha vior. cmbx10.4324.5.1 Sa ving the State cmr12.300The routine cmtt12.300 TSaveState cmr12.300 is used to record the state of the TSAP for giv en transp ort-descriptor. cmtt10.329int TSaveState (sd, vec, td) int sd; char **vec; struct TSAPdisconnect *td; cmr12.300The parameters to this pro cedure are: cmtt12.300sd cmbx12.300 cmr12.300 the transp ort-descriptor; cmtt12.300vec cmbx12.300 cmr12.300 oin ter to the �rst free slot in the argumen ector for cmti12.300 exe cve cmr12.300 (2); and, cmtt12.300td cmbx12.300 cmr12.300 oin ter to cmtt12.300 TSAPdisconnect cmr12.300 structure, whic is up dated only if the call fails. cmr12.300124 cmsl12.300 CHAPTER 4. TRANSPOR SER VICES cmr12.300If the call succeeds, then an extra cmti12.300 magic ar gument cmr12.300 has een placed in the argumen ector. The most lik ely reason for the call failing is cmtt12.300 DR_WAITING cmr12.300 whic indicates that an ev en is aiting for the user. cmbx12.300NOTE: cmr12.300 Once successful call to cmtt12.300 TSaveState cmr12.300 is made on transp ort descriptor, that descriptor ma no longer referenced un til corresp onding call to cmtt12.300 TRestoreState cmr12.300 is successful. cmbx10.4324.5.2 Restoring the State cmr12.300The routine cmtt12.300 TRestoreState cmr12.300 is used to re-initialize the state of the TSAP cmtt10.329int TRestoreState (buffer, ts, td) char *buffer; struct TSAPstart *ts; struct TSAPdisconnect *td; cmr12.300The parameters to this pro cedure are: cmtt12.300buffer cmbx12.300 cmr12.300 the cmti12.300 magic ar gument cmr12.300 constructed cmtt12.300 TSaveState cmr12.300 cmtt12.300ts cmbx12.300 cmr12.300 oin ter to cmtt12.300 TSAPstart cmr12.300 structure, whic is up dated only if the call succeeds; and, cmtt12.300td cmbx12.300 cmr12.300 oin ter to cmtt12.300 TSAPdisconnect cmr12.300 structure, whic is up dated only if the call fails. If cmtt12.300 TRestoreState cmr12.300 is successful, it returns information in cmtt12.300 TSAPstart cmr12.300 struc- ture, as de�ned on page 107. There is one exception ho ev er: in the curren implemen tation the cmtt12.300 ts_cc cmr12.300 and cmtt12.300 ts_data cmr12.300 elemen ts are unde�ned on success- ful return from cmtt12.300 TRestoreState cmr12.300 cmbx10.5184.6 Co okie arameters cmr12.300There are cmti12.300 okie cmr12.300 parameters: net ork addresses and qualit of service. cmsl12.3004.6. COOKIE ARAMETERS cmr12.300 125 cmbx10.4324.6.1 Net ork Addresses cmr12.300Net ork addresses can ary greatly In this soft are distribution, \uni�ed" format has een adopted in the cmtt12.300 NSAPaddr cmr12.300 structure: cmtt10.329struct NSAPaddr long na_stack; #define NA_NSAP #define NA_TCP #define NA_X25 #define NA_BRG long na_community; union struct na_nsap #define NASIZE 64 char na_nsap_address[NASIZE]; char na_nsap_addrlen; un_na_nsap; struct na_tcp #define NSAP_DOMAINLEN 63 char na_tcp_domain[NSAP_DOMAINLEN 1]; u_short na_tcp_port; u_short na_tcp_tset; #define NA_TSET_TCP 0x0001 #define NA_TSET_UDP 0x0002 un_na_tcp; struct na_x25 #define NSAP_DTELEN 15 char na_x25_dte[NSAP_DTELEN 1]; char na_x25_dtelen; #define NPSIZE char na_x25_pid[NPSIZE]; char na_x25_pidlen; #define CUDFSIZE 16 cmr12.300126 cmsl12.300 CHAPTER 4. TRANSPOR SER VICES cmtt10.329char na_x25_cudf[CUDFSIZE]; char na_x25_cudflen; #define FACSIZE char na_x25_fac[FACSIZE]; char na_x25_faclen; un_na_x25; na_un; #define na_address na_un.un_na_nsap.na_nsap_address #define na_addrlen na_un.un_na_nsap.na_nsap_addrlen #define na_domain na_un.un_na_tcp.na_tcp_domain #define na_port na_un.un_na_tcp.na_tcp_port #define na_dte na_un.un_na_x25.na_x25_dte #define na_dtelen na_un.un_na_x25.na_x25_dtelen #define na_pid na_un.un_na_x25.na_x25_pid #define na_pidlen na_un.un_na_x25.na_x25_pidlen #define na_cudf na_un.un_na_x25.na_x25_cudf #define na_cudflen na_un.un_na_x25.na_x25_cudflen #define na_fac na_un.un_na_x25.na_x25_fac #define na_faclen na_un.un_na_x25.na_x25_faclen }; #define NULLNA ((struct NSAPaddr *) 0) cmr12.300As sho wn, this structure is really discriminated union (a structure with tag elemen follo ed union). Based on the alue of the tag na_stack ), cmr12.300cmtt12.300 di�eren structure is selected. or nativ OSI CO-mo de transp ort service, the alue of the tag is cmtt12.300NA_NSAP cmr12.300 and the follo wing elemen ts are meaningful: cmtt12.300na address cmbx12.300 na cmtt12.300 addrlen cmbx12.300 cmr12.300 the net ork address (and its length), binary- alued. or em ulation of the OSI transp ort service on top of the TCP the alue of the tag is cmtt12.300 NA_TCP cmr12.300 and the follo wing elemen ts are meaningful: cmtt12.300na domain cmbx12.300 cmr12.300 the ull-terminated domain name (e.g., \gonzo.t wg.com") or dotted-quad (e.g., \128.99.0.17"); cmsl12.3004.6. COOKIE ARAMETERS cmr12.300 127 cmtt12.300na port cmbx12.300 cmr12.300 the TCP-p ort um er o�ering the service (if zero, the service on ort 102 is used); and, cmtt12.300na tset cmbx12.300 cmr12.300 the set of IP-based transp ort services ailable at the address (if zero, the TCP service is used). or use of single-subnet X.25, the alue of the tag is cmtt12.300 NA_X25 cmr12.300 and the follo wing elemen ts are meaningful: cmtt12.300na dte cmbx12.300 na cmtt12.300 dtelen cmbx12.300 cmr12.300 the X.121 address (and its length), ascii-v alued, ossibly ull-terminated; cmtt12.300na pid cmbx12.300 na cmtt12.300 pidlen cmbx12.300 cmr12.300 the proto col id (and its length), binary-v alued; cmtt12.300na cudf cmbx12.300 na cmtt12.300 cudflen cmbx12.300 cmr12.300 the call user data (and its length), binary-v alued; and, cmtt12.300na fac cmbx12.300 na cmtt12.300 faclen cmbx12.300 cmr12.300 the negotiated facilities prop osed in the call request pac et (and its length), binary-v alued. or use of TP0-bridge et een the TCP and X.25, the alue of the tag is cmtt12.300NA_BRG cmr12.300 and the elemen ts ab are meaningful. If the alue of the tag is not cmtt12.300 NA_NSAP cmr12.300 it ma useful to normalize the address in to \real" OSI address. The routine cmtt12.300 na2norm cmr12.300 is used: cmtt12.300char *na2norm (na) struct NSAPaddr *na; cmr12.300The parameter to this pro cedure is: cmtt12.300na cmr12.300 the net ork address to normalized. new net ork address is returned from static area whic con tains the normalized form. The routine cmtt12.300 na2str cmr12.300 tak es net ork address and returns ull-termina- ted ascii string suitable for viewing: cmtt12.300char *na2str (na) struct NSAPaddr *na; cmr12.300The parameter to this pro cedure is: cmr12.300128 cmsl12.300 CHAPTER 4. TRANSPOR SER VICES cmtt12.300na cmr12.300 the net ork address to prin ted. The cmtt12.300 na_community cmr12.300 �eld is an in ternal um er used to distinguish e- een di�eren OSI comm unities. Consult Chapter starting on page 167 for further details. cmbx10.4324.6.2 Qualit of Service cmr12.300Curren tly qualit of service is largely unin terpreted the soft are. Ho w- ev er, the qualit of service structure con tains those parameters whic are supp orted: cmtt10.329struct QOStype /* transport QOS */ int qos_reliability; #define HIGH_QUALITY #define LOW_QUALITY /* session QOS */ int qos_sversion; int qos_extended; int qos_maxtime; }; #define NULLQOS ((struct QOStype *) 0) cmr12.300The elemen ts of this structure are: cmtt12.300qos reliability cmbx12.300 cmr12.300 the \reliabilit y" lev el of the connection, either high- or lo w-qualit y; cmtt12.300qos sversion cmbx12.300 cmr12.300 the session ersion requested/negotiated on this connec- tion (only applicable ab the transp ort la er, ob viously), if the manifest constan cmtt12.300 NOTOK cmr12.300 is used when initiating connection, this indicates that the highest ossible ersion should negotiated; cmtt12.300qos extended cmbx12.300 cmr12.300 the extended con trol parameter for the connection, (if non-zero, extended con trol is used the session la er); and, cmtt12.300qos maxtime cmbx12.300 cmr12.300 after transp ort connection is established, the maxim um um er of seconds to ait for an ac kno wledgemen from the re- sp onding SPM (an non-p ositiv um er indicates that no time- limit is desired).