cmsl12.3003.9. AN EXAMPLE cmr12.300 99 cmr10.329... cmbx10.329if cmr10.329 ((sz is2saddr (argv[1], NULLCP is)) == NULLSA) error "address cmtt10.329 translation failed" ); cmr10.329cmbx10.329oid cmr10.329bzero (( cmbx10.329har cmr10.329 *) sf, cmbx10.329 sizeof cmr10.329 *sf ); settings 0; 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 cmr7.300 10 cmr10.329settings cmsy10.329 cmr10.329ST INIT ALUE cmmi10.329 << cmr10.329 shift; cmsy10.329 cmr10.329dotok ens (); cmbx10.329#undef cmr10.329 dotok en cmbx10.329if cmr10.329 (SConnRequest (sf, NULLSA, sz, requiremen ts, settings, SERIAL NONE, NULLCP 0, NULLQOS, sc, si) == NOTOK) error "S-CONNECT.REQUEST: cmtt10.329 %s" cmr10.329

SErrString (sa cmsy10.329 cmmi10.329 cmr10.329 sa reason)); cmbx10.329if cmr10.329 (sc cmsy10.329 cmmi10.329 cmr10.329 sc result != SC CCEPT) error "connection cmtt10.329 rejected by sink[%s]: %s" cmr10.329 cmr7.300 20 cmr10.329SErrString (sa cmsy10.329 cmmi10.329 cmr10.329 sa reason), SErrString (sc cmsy10.329 cmmi10.329 cmr10.329 sc result)); sd sc cmsy10.329 cmmi10.329 cmr10.329 sc sd; requiremen ts sc cmsy10.329 cmmi10.329 cmr10.329 sc requiremen ts; 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 cmbx10.329if cmr10.329 ((sc cmsy10.329 cmmi10.329 cmr10.329 sc settings (ST MASK cmmi10.329 << cmr10.329 shift)) == ST INIT ALUE) cmsy10.329 cmr7.300 30 cmr10.329wned cmsy10.329 cmr10.329 bit; cmsy10.329 cmr10.329dotok ens (); cmbx10.329#undef cmr10.329 dotok en ... cmr12.300Figure 3.3: Initializing the SSAP source en tit (con tin ued) cmr12.300100 cmsl12.300 CHAPTER 3. SESSION SER VICES cmr10.329... cmbx10.329while cmr10.329 (fgets (bu�er, cmbx10.329 sizeof cmr10.329 bu�er, stdin)) cmbx10.329if cmr10.329 (SDataRequest (sd, bu�er, strlen (bu�er) 1, si) == NOTOK) error "S-DATA.REQUEST: cmtt10.329 %s" cmr10.329

SErrString (sa cmsy10.329 cmmi10.329 cmr10.329 sa reason)); cmbx10.329if cmr10.329 (SRelRequest (sd, NULLCP 0, NOTOK, sr, si) == NOTOK) error "S-RELEASE.REQUEST: cmtt10.329 %s" cmr10.329

SErrString (sa cmsy10.329 cmmi10.329 cmr10.329 sa reason)); cmbx10.329if cmr10.329 (!sr cmsy10.329 cmmi10.329 cmr10.329 sr a�rmativ e) cmsy10.329 cmr7.300 10 cmr10.329cmbx10.329 oid cmr10.329

SUAb ortRequest (sd, NULLCP 0, si); error "release cmtt10.329 rejected by sink" ); cmsy10.329cmr10.329 cmr10.329exit (0); cmsy10.329cmr12.300Figure 3.4: Data ransfer for the SSAP source en tit cmbx10.5183.10 or urther Reading cmr12.300The ISO sp eci�cation for session services is de�ned in ISO87e ], while the complemen tary CCITT recommendation is de�ned in CCI84b ]. The corre- sp onding proto col de�nitions are ISO87b and CCI84a ], resp ectiv ely cmbx10.746Chapter ransp ort Services cmr12.300the heart of this distribution is the cmti12.300 libtsap cmr12.300 (3n) library This library con- tains set of routines whic implemen the transp ort services access oin (TSAP). As with most mo dels of OSI services, the underlying assumption is one of symmetric, async hronous en vironmen t. That is, although eers exist at giv en la er, one do es not necessarily view eer as either clien or serv er. urther, the service pro vider ma generate ev en ts for the service user without the latter en tit triggering the actions whic led to the ev en t. or example, in sync hronous en vironmen t, an indication that data has arriv ed usually ccurs only when the service user asks the service pro vider to read data; in an async hronous en vironmen t, the service pro vider ma in terrupt the service user at an time to announce the arriv al of data. The cmtt12.300 tsap cmr12.300 mo dule in this release initially uses clien t/serv er paradigm to start comm unications. Once the connection is established, symmetric view is tak en. In addition, initially the in terface is sync hronous; ho ev er once the connection is established, an async hronous in terface ma selected. All of the routines in the cmti12.300 libtsap cmr12.300 (3n) library are in teger-v alued. They return the manifest constan cmtt12.300 OK cmr12.300 on success, or cmtt12.300 NOTOK cmr12.300 otherwise. cmbx10.5184.1 Addresses cmr12.300Addresses at the transp ort service access oin are represen ted the cmtt12.300 TSAPaddr cmr12.300structure. 101 cmr12.300102 cmsl12.300 CHAPTER 4. TRANSPOR SER VICES cmtt10.329struct TSAPaddr #define NTADDR struct NSAPaddr ta_addrs[NTADDR]; int ta_naddr; #define TSSIZE 64 int ta_selectlen; char ta_selector[TSSIZE]; }; #define NULLTA ((struct TSAPaddr *) 0) cmr12.300This structure con tains elemen ts: cmtt12.300ta addrs cmbx12.300 ta cmtt12.300 nadr cmbx12.300 cmr12.300 list of net ork addresses, as describ ed in the Sec- tion 4.6.1 on page 125; cmtt12.300ta selector cmbx12.300 ta cmtt12.300 selectlen cmbx12.300 cmr12.300 the transp ort selector. In Figure 4.1, an example of ho one constructs the TSAP address for the session pro vider on host cmtt12.300 RemoteHost cmr12.300 is presen ted. The routine cmtt12.300 is2taddr cmr12.300tak es host and service, and then consults the cmti12.300 iso entities cmr12.300 (5) �le describ ed in Chapter of cmti12.300 olume One cmr12.300 to construct transp ort address. cmtt10.329struct TSAPaddr *is2taddr (host, service, is) char *host, *service; struct isoservent *is; cmbx10.4324.1.1 Calling Address cmr12.300Certain users of the transp ort service migh need to kno the name of the lo cal host when they initiate connection. The routine cmtt12.300 TLocalHostName cmr12.300 has een pro vided for this reason. cmtt10.329char *TLocalHostName () cmsl12.3004.1. ADDRESSES cmr12.300 103 cmbx10.329#include cmmi10.329 iso cmr10.329 de cmmi10.329 tsap.h cmmi10.329 cmbx10.329#include cmmi10.329 cmr10.329 iso cmr10.329 de cmmi10.329 isoserv cmr10.329 en t.h cmmi10.329 cmr10.329... cmbx10.329register struct cmr10.329 TSAP addr *ta; cmbx10.329register struct cmr10.329 isoserv en *is; ... cmr7.30010 cmbx10.329if cmr10.329 ((is getisoserv en tb yname "session" cmr10.329 cmtt10.329 "tsap" )) cmr10.329 == cmtt10.329 NULL) error "tsap/session" ); cmmi10.329cmr10.329 cmti10.329 cmtt10.329 emoteHost is the host we’r inter este in, e.g., \gr emlin.nrtc.northr op.c om" cmmi10.329 cmbx10.329if cmr10.329 ((ta is2taddr (RemoteHost, NULLCP is)) == NULL A) error "address cmtt10.329 translation failed" ); cmr10.329... cmr7.300 20 cmr12.300Figure 4.1: Constructing the TSAP address for the Session pro vider cmr12.300104 cmsl12.300 CHAPTER 4. TRANSPOR SER VICES cmbx10.4324.1.2 Address Enco dings cmr12.300It ma useful to enco de transp ort address for viewing. Although consensus for standard of doing this has not et een reac hed, the routines cmtt12.300 taddr2str cmr12.300 and cmtt12.300 str2taddr cmr12.300 ma used in the in terim. cmtt10.329char *taddr2str (ta) struct TSAPaddr *ta; cmr12.300The parameter to this pro cedure is: cmtt12.300ta cmbx12.300 cmr12.300 the transp ort address. If cmtt12.300 taddr2str cmr12.300 fails, it returns the manifest constan cmtt12.300 NULLCP cmr12.300

The routine cmtt12.300 str2taddr cmr12.300 tak es an ascii string enco ding and returns trans- ort address. cmtt10.329struct TSAPaddr *str2taddr (str) char *str; cmr12.300The parameter to this pro cedure is: cmtt12.300str cmbx12.300 cmr12.300 the ascii string. If cmtt12.300 str2taddr cmr12.300 fails, it returns the manifest constan cmtt12.300 NULLTA cmr12.300

Once connection has een established, the routine cmtt12.300 TGetAddresses cmr12.300 ma called to retriev to the asso ciated addresses. (Normally this information is presen ted to the application during connection establishmen t.) cmtt10.329struct TSAPaddr *TGetAddresses (sd, initiating, responding, td) int sd; struct TSAPaddr *initiating, *responding; struct TSAPdisconnect *td; cmr12.300The parameters to this pro cedure are: cmtt12.300sd cmbx12.300 cmr12.300 the transp ort-descriptor; cmtt12.300initiating cmbx12.300 cmr12.300 the TSAP address of the initiator (to �lled-in); cmtt12.300responding cmbx12.300 cmr12.300 the TSAP address of the resp onder (to �lled-in); and, cmsl12.3004.2. CONNECTION EST ABLISHMENT cmr12.300 105 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, the cmtt12.300 initiating cmr12.300 and cmtt12.300 responding cmr12.300 parameters will up dated accordingly Otherwise, the parameter cmtt12.300 td cmr12.300 con tains the reason for the failure. cmbx10.5184.2 Connection Establishmen cmr12.300Un til the connection has een fully established, the implemen tation distin- guishes et een clien ts and serv ers, whic are more prop erly referred to as cmti12.300initiators cmr12.300 and cmti12.300 esp onders cmr12.300 to use the OSI terminology cmbx10.4324.2.1 Connection Negotiation cmr12.300rom the user’s ersp ectiv e, there are parameters whic are negotiated the transp ort pro viders during connection establishmen t: cmti12.300 exp dite data tr ansfer cmr12.300 and the cmti12.300 maximum size cmr12.300 of transp ort service data units. cmbx12.300Exp edited Data cmr12.300If the transfer of exp edited data is negotiated, then small amoun ts of data ma sen out-of-band once the connection has een established. The size of the largest discrete unit to sen is cmtt12.300 TX_SIZE cmr12.300 (whic is non-negotiable). This parameter is negotiated do wn ard; that is, oth the initiator and resp onder ust agree to the use of exp edited data. cmbx12.300Maxim um TSDU Size cmr12.300The transp ort pro vider will accept arbitrarily large transp ort service data units (TSDUs) and transparen tly fragmen and re-assem ble them during transit. Hence, the actual TSDU is of unlimited size. Ho ev er, for e�- ciency reasons, it ma desirable for the user to send TSDUs whic are no larger than certain threshold. When connection has een established, the service pro viders inform the initiator and resp onder as to what this threshold is. cmr12.300106 cmsl12.300 CHAPTER 4. TRANSPOR SER VICES cmbx12.300NOTE: cmr12.300 In the curren implemen tation, TSDUs whic are no larger than the maxim um atomic TSDU size are handled ery e�- cien tly or optimal erformance, users of the transp ort ser- vice should striv to oid sending TSDUs whic are larger than this threshold. cmbx10.4324.2.2 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 sys- tem implemen ts the desired TSAP en tit or e�ciency reasons, the cmti12.300 tsap cmr12.300program con tains the otstrap for sev eral pro viders (e.g., session). 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 TSAP state con tained in these magic argumen ts. This is done calling the routine cmtt12.300 TInit cmr12.300 whic on suc- cessful return, is equiv alen to cmss12.300 T-CONNECT.INDICA TION cmr12.300 ev en from the transp ort service pro vider. cmtt10.329int TInit (vecp, vec, ts, td) int vecp; char **vec; struct TSAPstart *ts; struct TSAPdisconnect *td; cmr12.300The parameters to this pro cedure are: cmtt12.300vecp cmbx12.300 cmr12.300 the length of the argumen ector; cmtt12.300vec cmbx12.300 cmr12.300 the argumen ector; 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. cmsl12.3004.2. CONNECTION EST ABLISHMENT cmr12.300 107 If cmtt12.300 TInit cmr12.300 is successful, it returns information in the cmtt12.300 ts cmr12.300 parameter, whic is oin ter to cmtt12.300 TSAPstart cmr12.300 structure. cmtt10.329struct TSAPstart int ts_sd; struct TSAPaddr ts_calling; struct TSAPaddr ts_called; int ts_expedited; int ts_tsdusize; struct QOStype ts_qos; #define TS_SIZE 32 int ts_cc; char ts_data[TS_SIZE]; }; cmr12.300The elemen ts of this structure are: cmtt12.300ts sd cmbx12.300 cmr12.300 the transp ort-descriptor to used to reference this connection; cmtt12.300ts calling cmbx12.300 cmr12.300 the address of eer initiating the connection; cmtt12.300ts called cmbx12.300 cmr12.300 the address of the eer eing ask ed to resp ond; cmtt12.300ts expedited cmbx12.300 cmr12.300 whether initiator requests the use of exp edited data; cmtt12.300ts tsdusize cmbx12.300 cmr12.300 the largest atomic TSDU size that can used on the connection (see the note on page 106); cmtt12.300ts qos cmbx12.300 cmr12.300 the qualit of service on the connection (see Section 4.6.2); and, cmtt12.300ts data cmbx12.300 ts cmtt12.300 cc cmbx12.300 cmr12.300 an initial data (and the length of that data). If the call to cmtt12.300 TInit cmr12.300 is not successful, then the user is informed that cmss12.300 T- DISCONNECT.INDICA TION cmr12.300 ev en has ccurred, and the relev an information is returned in cmtt12.300 TSAPdisconnect cmr12.300 structure. cmr12.300108 cmsl12.300 CHAPTER 4. TRANSPOR SER VICES cmtt10.329struct TSAPdisconnect int td_reason; #define TD_SIZE 64 int td_cc; char td_data[TD_SIZE]; }; cmr12.300The elemen ts of this structure are: cmtt12.300td reason cmbx12.300 cmr12.300 reason for disconnect (co des are listed in able 4.1); and, cmtt12.300td data cmbx12.300 td cmtt12.300 cc cmbx12.300 cmr12.300 an disconnect data (and the length of that data) from the eer. After examining the information returned cmtt12.300 TInit cmr12.300 on successful call (and ossibly after examining the argumen ector), the resp onder should ei- ther accept or reject the connection. If accepting, the cmtt12.300 TConnResponse cmr12.300 routine is called (whic corresp onds to the cmss12.300 T-CONNECT.RESPONSE cmr12.300 action). cmtt10.329int TConnResponse (sd, responding, expedited, data, cc, qos, td) int sd; struct TSAPaddr *responding; int expedited, cc; char *data; struct QOStype *qos; struct TSAPdisconnect *td; cmr12.300The parameters to this pro cedure are: cmtt12.300sd cmbx12.300 cmr12.300 the transp ort-descriptor; cmtt12.300responding cmbx12.300 cmr12.300 the TSAP address of the resp onder (defaulting to the called address, if not presen t); cmtt12.300expedited cmbx12.300 cmr12.300 whether exp edited data is to ermitted (this alue ust cmtt12.300 cmr12.300 unless the cmss12.300 T-CONNECT.INDICA TION cmr12.300 ev en indicated will- ingness on the part of the initiator to supp ort exp edited data trans- fer);