cmsl12.3004.7. LISTEN CILITY cmr12.300 129 cmbx10.5184.7 Listen acilit cmr12.300The cmti12.300 libtsap cmr12.300 (3n) library supp orts facilit whic ermits pro cess to cmti12.300 listen cmr12.300for certain connections. This can useful for implemen ting an application whic requires that single serv er pro cess handle ultiple clien ts, or for connection reco ery These routines return the manifest constan cmtt12.300 NOTOK cmr12.300 on error, and cmtt12.300 OK cmr12.300 on success, they also up date the cmtt12.300 td cmr12.300 parameter giv en to the routine. This parameter is oin ter to cmtt12.300 TSAPdisconnect cmr12.300 structure. Although this facilit is describ ed in terms of the cmti12.300 libtsap cmr12.300 (3n) library it will function at an other higher-la er in the system (e.g., the listen facilit can used for session or application-en tities). program starts listening for an particular connection calling the routine cmtt12.300 TNetListen cmr12.300cmtt10.329int TNetListen (ta, td) struct TSAPaddr *ta; struct TSAPdisconnect *td; cmr12.300The parameters to this pro cedure are: cmtt12.300ta cmbx12.300cmr12.300 the transp ort address (0 or more net ork addresses) to listen on; and, cmtt12.300td cmbx12.300cmr12.300 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 program is no listening for incoming con- nections on that net ork address. Otherwise, the cmtt12.300 td cmr12.300 parameter indicates the reason for failure. arian of cmtt12.300 TNetListen cmr12.300 is the cmtt12.300 TNetUnique cmr12.300 routine, whic starts the pro cess listening on set of unique net ork (sub)addresses. cmtt10.329int TNetUnique (ta, td) struct TSAPaddr *ta; struct TSAPdisconnect *td; cmr12.300The parameters to this pro cedure are: cmtt12.300ta cmbx12.300cmr12.300 transp ort address con taining one or more partially �lled-in net- ork addresses; and, cmr12.300130 cmsl12.300 CHAPTER 4. TRANSPOR SER VICES 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, eac net ork address in the cmtt12.300 ta cmr12.300 parameter is fully �lled-in, the program is no listening for incoming connections on the result- ing transp ort. Otherwise, the cmtt12.300 td cmr12.300 parameter indicates the reason for failure. hec when new connection is aiting, or when existing connections ha activit on them, the routine cmtt12.300 TNetAccept cmr12.300 is used. cmtt10.329int TNetAccept (vecp, vec, nfds, rfds, wfds, efds, secs, td) int *vecp, char **vec; int nfds; fd_set *rfds, *wfds, *efds; int secs; struct TSAPdisconnect *td; cmr12.300The parameters to this pro cedure are: cmtt12.300vecp cmbx12.300 vec cmbx12.300 cmr12.300 the cmtt12.300 initialization ector for the new connection. cmtt12.300nfds cmbx12.300 rfds cmbx12.300 wfds cmbx12.300 efds cmbx12.300 cmr12.300 connection-descriptors cmtt12.300 for cmtt12.300 use cmtt12.300 with cmtt12.300 xselect cmr12.300 cmtt12.300secs cmbx12.300 cmr12.300 the maxim um um er of seconds to ait for activit (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, cmtt12.300td 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 to cmtt12.300 TNetAccept cmr12.300 succeeds then the alue of cmtt12.300 vecp cmr12.300 should hec ed. If cmtt12.300 vecp cmr12.300 is greater than zero, new connection has een accepted, and cmtt12.300 TInit cmr12.300should called, presumably follo ed cmtt12.300 TConnResponse cmr12.300 cmr8.300cmr12.300Regardless of the alue of cmtt12.300 vecp cmr12.300 the alue of cmtt12.300 rfds cmr12.300 and cmtt12.300 wfds cmr12.300 should hec ed to see whic cmr7.300cmr10.300Actually an service addressable via transp ort selector can use this service, e.g., if appropriate, call to cmtt10.300 AcInit cmr10.300 follo ed call to cmtt10.300 AcAssocResponse cmr10.300 can made. cmsl12.3004.7. LISTEN CILITY cmr12.300 131 connections ha activit ending. or these connections, an reads should probably done with cmtt12.300 secs cmr12.300 argumen indicating olling op eration (i.e., alue of cmtt12.300 OK ). cmr12.300 Otherwise, if the call to cmtt12.300 TNetAccept cmr12.300 fails, then the cmtt12.300 td cmr12.300 parameter indicates the reason for failure. cmbx12.300NOTE: cmr12.300 The cmtt12.300 TNetAccept cmr12.300 pro cedure when �rst called arranges to clean up dead hild pro cesses. If the program will run an sub- pro cesses and hec their exit status, the automatic collec- tion of zom bie pro cess should disabled, �rst calling cmtt12.300TNetAccept cmr12.300 with timeout of cmtt12.300 OK cmr12.300 and then setting the hild signal handler to it’s default state. The routine cmtt12.300 TNetAccept cmr12.300 is actually macro whic in ok es routine called cmtt12.300TNetAcceptAux cmr12.300 cmtt10.329int TNetAcceptAux (vecp, vec, newfd, ta, nfds, rfds, wfds, efds, secs, td) int *vecp, char **vec; int newfd; struct TSAPaddr *ta; int nfds; fd_set *rfds, *wfds, *efds; int secs; struct TSAPdisconnect *td; cmr12.300The additional parameters to this pro cedure are: cmtt12.300newfd cmbx12.300 cmr12.300 oin ter to an in teger whic will giv en the alue of the connection-descriptor asso ciated with the new connection; and, cmtt12.300ta cmbx12.300 cmr12.300 oin ter to cmtt12.300 TSAPaddr cmr12.300 structure whic will giv en the alue of the transp ort address receiving the new connection (the called or listening address). Prior to exiting, the user should call cmtt12.300 TNetClose cmr12.300 to stop listening for connections. cmr12.300132 cmsl12.300 CHAPTER 4. TRANSPOR SER VICES cmtt10.329int TNetClose (ta, td) struct TSAPaddr *ta; struct TSAPdisconnect *td; cmr12.300The parameters to this pro cedure are: cmtt12.300ta cmbx12.300 cmr12.300 the transp ort address to stop listening on (use the manifest constan cmtt12.300NULLTA cmr12.300 to stop listening on all addresses); 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 program has stopp ed listening for incoming connections on that net ork address. Otherwise, the cmtt12.300 td cmr12.300 parameter indicates the reason for failure. cmbx10.5184.8 Queued (non-blo king) rites acilit cmr12.300All \read" op erations in the ISODE are inheren tly non-blo king. Historically \write" op erations ha not required this capabilit Ho ev er, some appli- cations (e.g., the QUIPU DSA) require non-blo king writes. The routine cmtt12.300TSetQueuesOK cmr12.300 is used to enable or disable this facilit y: cmtt10.329int TSetQueuesOK (sd, onoff, td) int sd; int onoff; struct TSAPdisconnect *td; cmr12.300The parameters to this pro cedure are: cmtt12.300sd cmbx12.300 cmr12.300 the transp ort-descriptor; cmtt12.300onoff cmbx12.300 cmr12.300 ag indicating whether the facilit is to enabled (non-zero alue) or disabled (zero alue) for the transp ort-descriptor; 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. cmsl12.3004.9. ERR OR CONVENTIONS cmr12.300 133 If the call is not successful, the cmtt12.300 td cmr12.300 parameter indicates the reason for failure. Otherwise, if the cmtt12.300 onoff cmr12.300 parameter has non-zero alue, then an \write" op erations whic ultimately map to this transp ort-descriptor will not blo the pro cess. This is done main taining queue of write op erations and e- rio dically retrying them. In order to sc hedule retries, the routine cmtt12.300 TNetAccept cmr12.300describ ed earlier should called frequen tly In addition, if some failure c- curs during the retry (e.g., the transp ort connection is disconnected), then cmtt12.300TNetAccept cmr12.300 will mark that descriptor as eing ready for reading. When the program in terrogates the descriptor, the appropriate error co de will re- turned. Note that in order for this action to ccur, an descriptor whic has queued writes enabled ust included in the cmtt12.300 rfs cmr12.300 parameter supplied when the cmtt12.300 TNetAccept cmr12.300 routine is called. cmbx10.5184.9 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 td cmr12.300 parameter giv en to the routine. The cmtt12.300 td_reason cmr12.300elemen of the cmtt12.300 TSAPdisconnect cmr12.300 structure can giv en as an parameter to the routine cmtt12.300 TErrString cmr12.300 whic returns ull-terminated diagnostic string. cmtt10.329char *TErrString (c) int c; cmbx10.5184.10 Compiling and Loading cmr12.300Programs using the cmti12.300 libtsap cmr12.300 (3n) library should include cmtt12.300 <isode/tsap.h> cmr12.300

These programs should also loaded with cmtt12.300 -ltsap cmr12.300 and, for reasons explained mo- men tarily cmtt12.300 -licompat cmr12.300 cmbx10.5184.11 An Example cmr12.300Let’s consider ho one migh construct lo opbac en tit that resides on the TSAP This en tit will use sync hronous in terface. First, ust decide at what address the en tit will reside. or sim- plicit y’s sak e, e’ll sa that the lo cation is cmtt12.300 tsap/echo cmr12.300 as de�ned in the cmti12.300isoservic es cmr12.300 (5) database. cmr12.300134 cmsl12.300 CHAPTER 4. TRANSPOR SER VICES cmr12.300Next, actually co de the lo opbac en tit There are parts to the program: initialization and data transfer; release will ccur whenev er data transfer fails. In our example, assume that the routine cmtt12.300 error cmr12.300 results in the pro cess eing terminated after prin ting diagnostic. In Figure 4.2, the initialization steps for the lo opbac en tit including the outer cmti12.300 cmr12.300 wrapp er, is sho wn. The en tit do es not examine an of its argumen ts, but could do so after the call to cmtt12.300 TInit cmr12.300

After examining the argumen ts, it could decide to reject the connection attempt, using cmtt12.300 TDiscRequest cmr12.300

Instead, it uses cmtt12.300 TConnResponse cmr12.300 with the exact negotiated parameters with whic it as supplied. Hence, if the initiator an ted to use exp edited data transfer, the lo opbac en tit resp onding to the connection ould honor that. In Figure 4.3 on page 136, the data transfer lo op is realized. The lo opbac en tit aits an ev en from the service pro vider, whic either indicates that data has arriv ed or that the connection has een closed. If disconnection ccurred (a cmss12.300 T-DISCONNECT.INDICA TION cmr12.300 ev en is rep orted), then the reason is hec ed. If the ev en did not ccur ecause the initiator erformed cmss12.300 T- DISCONNECT.REQUEST cmr12.300 indication, then an error is signaled. Otherwise, the inner-lo op is terminated and the pro cess will gracefully terminate. If instead data arriv ed, it is ec ho ed bac to the initiator. cmsl12.3004.11. AN EXAMPLE cmr12.300 135 cmbx10.329#include cmmi10.329 stdio.h cmmi10.329 cmbx10.329#include cmmi10.329 cmr10.329 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 cmti10.329

AR GSUSED cmmi10.329 cmr10.329main (argc, argv, en vp) cmbx10.329in cmr10.329 argc; cmbx10.329har cmr10.329 **argv, cmr7.300 10 cmr10.329**en vp; cmsy10.329cmbx10.329in cmr10.329 result, sd; cmbx10.329struct cmr10.329 TSAPstart tss; cmbx10.329register struct cmr10.329 TSAPstart *ts &tss; cmbx10.329struct cmr10.329 TSAPdata txs; cmbx10.329register struct cmr10.329 TSAPdata *tx &txs; cmbx10.329struct cmr10.329 TSAPdisconnect tds; cmbx10.329register struct cmr10.329 TSAPdisconnect *td &tds; cmr7.300 20 cmbx10.329if cmr10.329 (TInit (argc, argv, ts, td) == NOTOK) error "T-CONNECT.INDICATION: cmtt10.329 %s" cmr10.329

TErrString (td cmsy10.329 cmmi10.329 cmr10.329 td reason)); sd ts cmsy10.329 cmmi10.329 cmr10.329 ts sd; cmmi10.329cmti10.329 examine ar gv her e, if ne cmmi10.329 cmbx10.329if cmr10.329 (TConnResp onse (sd, &ts cmsy10.329 cmmi10.329 cmr10.329 ts called, ts cmsy10.329 cmmi10.329 cmr10.329 ts exp edited, ts cmsy10.329 cmmi10.329 cmr10.329 ts data, ts cmsy10.329 cmmi10.329 cmr10.329 ts len, NULLQOS, td) == NOTOK) error "T-CONNECT.RESPONSE: cmtt10.329 %s" cmr10.329

TErrString (td cmsy10.329 cmmi10.329 cmr10.329 td reason)); cmr7.300 30 cmr10.329... cmr12.300Figure 4.2: Initializing the lo opbac en tit cmr12.300136 cmsl12.300 CHAPTER 4. TRANSPOR SER VICES cmr10.329... cmbx10.329for cmr10.329 (;;) cmsy10.329 cmbx10.329if cmr10.329 (TReadRequest (sd, tx, NOTOK, td) == NOTOK) cmsy10.329 cmbx10.329if cmr10.329 (td cmsy10.329 cmmi10.329 cmr10.329 td reason != DR NORMAL) error "T-READ.REQUEST: cmtt10.329 %s" cmr10.329

TErrString (td cmsy10.329 cmmi10.329 cmr10.329 td reason)); cmbx10.329break cmr10.329 cmsy10.329cmbx10.329if cmr10.329 (tx cmsy10.329 cmmi10.329 cmr10.329 tx exp edited) cmr7.300 10 cmr10.329result TExp dRequest (sd, tx cmsy10.329 cmmi10.329 cmr10.329 tx base, tx cmsy10.329 cmmi10.329 cmr10.329 tx cc, td); cmbx10.329else cmr10.329result TDataRequest (sd, tx cmsy10.329 cmmi10.329 cmr10.329 tx base, tx cmsy10.329 cmmi10.329 cmr10.329 tx cc, td); cmbx10.329if cmr10.329 (tx cmsy10.329 cmmi10.329 cmr10.329 tx base) free (tx cmsy10.329 cmmi10.329 cmr10.329 tx base); cmbx10.329if cmr10.329 (result == NOTOK) error "%s: cmtt10.329 %s" cmr10.329 tx cmsy10.329 cmmi10.329 cmr10.329 tx exp edited cmtt10.329 "T-EXPEDITED-DATA.REQUEST" cmr10.329cmtt10.329 "T-DATA.REQUEST" cmr10.329

TErrString (td cmsy10.329 cmmi10.329 cmr10.329 td reason)); cmr7.30020 cmsy10.329cmr10.329exit (0); cmsy10.329cmr12.300Figure 4.3: Data ransfer for the lo opbac en tit cmbx10.5184.12 Compatibilit Issues cmr12.300The cmti12.300 libic omp at cmr12.300 (3) library is used as an aid for orting the soft are from one system to another. This library con tains generic service routines, whic are in turn comp osed of the nativ facilities ailable on the target host. All of the higher la er cmtt12.300 #include cmr12.300 �les automatically reference parts of this library as appropriate. Hence, when loading the the ortions of the soft are indep enden tly the loader ust giv en the cmtt12.300 -licompat cmr12.300 ag. The problem of this approac h, of course, is that not all facilities can precisely em ulated. misquote M.A. adlipsky[ ad85 ]: cmsl12.3004.13. OR FUR THER READING cmr12.300 137 cmti12.300Sometimes when you try to make an apple lo ok like an or ange you get ack something that smel ls like lemon. cmbx10.5184.13 or urther Reading cmr12.300The ISO sp eci�cation for transp ort services is de�ned in ISO86 ]. The cor- resp onding CCITT recommendation is de�ned in CCI84c ]. The do cumen describing ho these services can implemen ted on top of the TCP[ os81 is C87 ]. cmbx10.5184.14 Changes Since the Last Release cmr12.300brief summary of the ma jor hanges et een 6.0 and 7.0 are no presen ted. These are the user-visible hanges only; hanges of strictly in ternal nature are not discussed. The cmtt12.300 na_type cmr12.300 and cmtt12.300 na_subnet cmr12.300 �elds of the cmtt12.300 NSAPaddr cmr12.300 structure are no called cmtt12.300 na_stack cmr12.300 and cmtt12.300 na_community cmr12.300 resp ectiv ely or compatibilit macros are pro vided. These macros will remo ed after this release. cmr12.300138 cmsl12.300 CHAPTER 4. TRANSPOR SER VICES