cmtt10.329rp val cmbx10.329cmr10.329 The alue returned; this is one of those de�ned in cmsl10.329 retco de.h cmr10.329cmtt10.329rp line cmbx10.329cmr10.329 An optional explanatory string. cmbx12.3002.2.3 Pro cedure Calls cmr10.329The submission in terface is pro cedural and has handshak at most of the in teraction oin ts. This in teraction is reasonably complex but allo ws the submission to exible; this in terface can used to alidate address as ell as to submit message. Most of these routines return set of co des as de�ned in cmsl10.329 retco de.h cmr10.329 to indicate success or failure of the op eration. The co des indicate detailed status and are sho wn in able 2.3. Tw macros are useful for determining the general status of the reply The eha as though they ere de�ned as: cmtt10.329int rp_isgood (code) int code; int rp_isbad (code) int code; cmr10.329where \co de" is the return co de. The macros return olean alues of cmtt10.329 TRUE cmr10.329if the co de is generally go or bad resp ectiv ely Along with other parameters, these routines usually tak an cmtt10.329 RP_Buf cmr10.329structure whic is up dated with the co de and an explanatory string if the routine fails in some cmbx10.329Initialisation cmr10.329initialise the submission system it is �rst necessary to call the routine cmtt10.329io_init cmr10.329cmtt10.329int io_init (rp) RP_Buf *rp; cmr10.329This call initialises the submission either in oking cmti10.329 submit cmr10.329 as hild pro- cess or connecting to cmti10.329 submit cmr10.329 daemon. It returns go or bad status, and �lls in the cmtt10.329 rp cmr10.329 structure if the resp onse is bad. cmbx10.329Message Managemen arameters cmr10.329The �rst set of parameters to negotiate with cmti10.329 submit cmr10.329 are the managemen parameters. These are de�ned in the structure in Figure 2.3 on page 11. This structure is passed er using the cmtt10.329 io_wprm cmr10.329 routine: cmtt10.329int io_wprm (prm, rp) struct prm_vars *prm; RP_Buf *rp; cmr10.329The parameter structure is often only sparsely �lled (or ev en empt y), as the default alues assumed are usually correct for most common submissions. 23 cmbx10.300alue Meaning cmtt10.300RP DONE cmr10.300 General purp ose done alue cmtt10.300RP OK cmr10.300 General purp ose OK alue cmtt10.300RP MOK cmr10.300 Message accepted cmtt10.300RP MAST cmr10.300 Master side cmtt10.300RP SLAV cmr10.300 Sla side cmtt10.300RP AOK cmr10.300 Address OK cmtt10.300RP HOK cmr10.300 Host OK cmtt10.300RP AGN cmr10.300 emp orary failure cmtt10.300RP TIME cmr10.300 Timeout cmtt10.300RP NOOP cmr10.300 No op cmtt10.300RP EOF cmr10.300 End of �le cmtt10.300RP NET cmr10.300 Net ork failure cmtt10.300RP BHST cmr10.300 Bad host in teraction cmtt10.300RP DHST cmr10.300 destination connection brok cmtt10.300RP NIO cmr10.300 Net ork I/O problem cmtt10.300RP NS cmr10.300 emp orary nameserv er failure cmtt10.300RP FIO cmr10.300 File I/O problem cmtt10.300RP FCRT cmr10.300 File creation problem cmtt10.300RP FOPN cmr10.300 File op ening problem cmtt10.300RP LIO cmr10.300 Lo cal I/O problem cmtt10.300RP LOCK cmr10.300 Resource lo ed cmtt10.300RP MECH cmr10.300 Mec hanism failed cmtt10.300RP NO cmr10.300 General purp ose failure cmtt10.300RP BAD cmr10.300 General purp ose failure cmtt10.300RP PROT cmr10.300 General proto col failure cmtt10.300RP RPLY cmr10.300 Bad reply co de cmtt10.300RP NAUTH cmr10.300 Bad authorisation cmtt10.300RP NDEL cmr10.300 Couldn’t deliv er cmtt10.300RP HUH cmr10.300 arse error cmtt10.300RP NCMD cmr10.300 No suc command cmtt10.300RP PARM cmr10.300 Bad parameter cmtt10.300RP UCMD cmr10.300 Unkno wn command cmtt10.300RP PARSE cmr10.300 Address parse error cmtt10.300RP USER cmr10.300 Unkno wn user cmr10.329able 2.3: Return Co des 24 cmbx10.329er-Message arameters cmr10.329The next stage is the er-message parameters. This is ac hiev ed �lling in cmtt10.329 Q_struct cmr10.329 structure and passing it to cmti10.329 submit cmr10.329

Once the structure is complete it can written to cmti10.329 submit cmr10.329 using the cmtt10.329 io_wrq cmr10.329 routine: cmtt10.329io_wrq (qp, rp) Q_struct *qp; RP_Buf *rp; cmbx10.329Originator and Recipien Addresses cmr10.329After the general parameters ha een passed the ab routines, the send is passed er in the standardised address structure. The call to ac hiev this is the cmtt10.329 wr_adr cmr10.329 routine: cmtt10.329int io_wadr (ap, type, rp) ADDR *addr; int type; RP_Buf *rp; cmr10.329The yp parameter is either cmtt10.329 AD_ORIGINATOR cmr10.329 or cmtt10.329 AD_RECIPIENT cmr10.329

First the originator address is passed er and hec ed follo ed the list of recipi- en ts. This is then follo ed eac of the recipien addresses. In this eac address is hec ed and an failures can pinp oin ted. When all the addresses ha een submitted, the address list is termi- nated with the call: cmtt10.329int io_adend (rp) RP_Buf *rp; cmr10.329This concludes the preliminaries, and the dy of the message can trans- ferred. cmbx10.329Bo dy art Submission cmr10.329The dy parts presen ted are dep enden on the yp of message eing trans- ferred. initialise for dy part submission, the follo wing function is called: cmtt10.329io_tinit (rp) RP_Buf *rp; cmr10.329This initialises for text submission. ollo wing this call it is necessary to initialise for the �rst dy part. This is done y: cmtt10.329int io_tpart (name, link, rp) char *name; int link; RP_Buf *rp; cmr10.32925 cmr10.329The name is the name of this part, for an RF 822 dy part it is usually something lik cmtt10.329 hdr.822 cmr10.329 and cmtt10.329 2.ia5 cmr10.329 for the parts of the message. or X.400, it is more often just single �le cmtt10.329 p2 cmr10.329 or similar with the whole of the message in. The link parameter is Bo olean alue to indicate whether the name is actually secret link to another �le in the queue to link ed with cmti10.329link cmr10.329 (2); this is only for use sp ecial hannels and normally will rejected cmti10.329 submit cmr10.329

If the link is false, then the data stream is read for the dy part con ten ts. All Data is passed with the follo wing routine: cmtt10.329io_tdata (buffer, length) char *buffer; int length; cmr10.329The bu�er is oin ter to an arra of haracters of length cmtt10.329 length cmr10.329 whic are written in to the �le created the cmtt10.329 io_tpart cmr10.329 call. Once the dy part has een written, the data stream is terminated the call: cmtt10.329io_tdend (rp) RP_Buf *rp; cmr10.329whic closes the stream and returns the status in rp. cmbx10.329ermination cmr10.329Once all the dy parts ha een passed er the message is �nally sub- mitted with the follo wing call: cmtt10.329io_tend (rp) RP_Buf *rp; cmr10.329This puts the message in to the queue and allo ws it to deliv ered. Finally the whole session with cmti10.329 submit cmr10.329 can terminated using the cmtt10.329io_end cmr10.329 call. The termination can either graceful, or program can, up on detecting an error, call an ab ort to the submission pro cess at an time with this function: cmtt10.329int io_end (type) int type; cmr10.329The cmtt10.329 type cmr10.329 parameter is set to one of the follo wing: cmbx10.329alue Meaning cmtt10.329OK cmr10.329The submission is successful cmtt10.329NOTOK cmr10.329The submission should ab orted cmbx12.3002.2.4 Example cmr10.329An example in teraction with submit is sho wn in Figure 2.7. cmr9.300submit message (orig, recips, fp) cmr10.32926 cmr9.300ADDR *orig; ADDR *recips; FILE *fp; cmsy9.300cmr9.300RP Buf rps, *rp &rps; har buf[BUFSIZ]; ADDR *ap; if (rp isbad (io init(rp))) cmr7.300 10 cmr9.300error (); if (rp isbad (io wprm (prm, rp))) error (); if (rp isbad (io wrq (q, rp))) error (); if (rp isbad (io adr (orig, AD ORIGINA TOR, rp))) error (); cmr7.300 20 cmr9.300for (ap ad recipien ts; ap; ap ap cmsy9.300 cmmi9.300 cmr9.300 ad next) if (rp isbad (io adr (ap, AD RECIPIENT, rp))) error (); if (rp isbad (io adend(rp))) error (); if (rp isbad (io tinit(rp))) error (); cmr7.300 30 cmr9.300if (rp isbad (io tpart "hdr.822" cmr9.300 cmtt9.300 ALSE, rp))) error (); while (fgets( buf, sizeof buf, fp)) if (rp isbad (io tdata (buf, strlen (buf )))) error (); if (rp isbad (io tdend(rp))) error (); cmr7.300 40 cmr9.300if (rp isbad (io tpart "1.ia5" cmr9.300 cmtt9.300 ALSE, rp))) error (); while (fgets (buf, sizeof buf, stdin)) if (rp isbad (io tdata (buf, strlen (buf )))) error (); if (rp isbad (io tdend (rp))) error (); cmr7.300 50 cmr9.300if (rp isbad (io tend (rp))) error (); io end(OK); cmsy9.300cmr10.329Figure 2.7: Example In teraction with Submit 27 cmbx10.4322.3 The RF 822 In terface cmr10.329PP pro vides full service in terface, most of whic is not needed RF 822- based systems. simpli�ed in terface is pro vided on top of the cmtt10.329 io_ cmr10.329 in terface. This in terface is haracterised pro cedure calls with the pre�x cmtt10.329 pps_ cmr10.329 for PP simple in terface. It assumes large um er of default parameters and do es not allo for uc ariation. It do es pro vide an easy route for constructing cmti10.329 /bin/mail cmr10.329 lik programs and can used within programs to �re o� system generated messages. This in terface runs as state mac hine, and the pro cedures ust called in the correct order to get the correct results. All routines return the constan cmtt10.329 NOTOK cmr10.329 on failure and cmtt10.329 OK cmr10.329 on success. The cmtt10.329 NOTOK cmr10.329 is unreco erable, and the in terface ust started again from the eginning. All routines in addition tak an cmtt10.329 RP_Buf cmr10.329 oin ter whic is up dated if the call fails. This ma used to giv etter diagnostics. cmbx12.3002.3.1 Initialisation cmr10.329initialise this in terface, clien program calls the cmtt10.329 pps_init cmr10.329 routine. This attempts to initialise the asso ciation with cmti10.329 submit cmr10.329 cmtt10.300pps_init (subject, rp) char *subject; RP_Buf *rp; cmr10.329The parameters to this routine are: cmtt10.329subject cmbx10.329 cmr10.329 the sub ject line of the message, the constan cmtt10.329 NULLCP cmr10.329 ma used if no sub ject line is required. cmtt10.329rp cmbx10.329 cmr10.329 An cmtt10.329 RP_Buf cmr10.329 structure oin ter that is up dated if the call fails. The errors pro duced this call are usually the result of some deep system problem, suc as failing to connect with the cmti10.329 submit cmr10.329 pro cess. cmbx12.3002.3.2 Addresses and Headers cmr10.329supply recipien addresses for the message, the routines cmtt10.329 pps_adr cmr10.329 cmtt10.329 pps_to cmr10.329and cmtt10.329 pps_cc cmr10.329 are called. The cmtt10.329 pps_adr cmr10.329 supplies new address to the system for this message. Use of the cmtt10.329 pps_to cmr10.329 and cmtt10.329 pps_cc cmr10.329 routines switc hes the status of the address et een that of primary recipien and secondary recipien (i.e., the and CC header lines). cmtt10.329pps_adr (address, rp) char *address; RP_Buf *rp; pps_to(rp) RP_Buf *rp; pps_cc(rp) RP_Buf *rp; cmr10.32928 cmr10.329The argumen ts are: cmtt10.329address cmbx10.329 cmr10.329 The recipien address as legal RF 822 format address. cmtt10.329rp cmbx10.329 cmr10.329 An cmtt10.329 RP_Buf cmr10.329 structure oin ter that is up dated if the call fails. The ossible errors from these calls usually arise from the failure to call cmtt10.329pps_init cmr10.329

The cmtt10.329 pps_to cmr10.329 and cmtt10.329 pps_cc cmr10.329 calls are en tirely optional and ma in tersp ersed with the cmtt10.329 pps_adr cmr10.329 calls in an order. Finally when the addresses ha all een submitted, the address phase is ended calling cmtt10.329 pps_aend cmr10.329 cmtt10.329pps_aend (rp) RP_Buf *rp; cmr10.329this stage, other headers ma optionally added the cmtt10.329 pps_hdr cmr10.329routine. This is normally not necessary as the header �elds cmtt10.329 To cmr10.329 cmtt10.329 Cc cmr10.329 cmtt10.329 From cmr10.329 and cmtt10.329 Date cmr10.329 will automatically generated. cmtt10.329pps_hdr (name, contents, rp) char *name, *contents; RP_Buf *rp; cmr10.329If the message is only eing submitted to one recipien t, there is short- hand form whic replaces the routines from cmtt10.329 pps_init cmr10.329 up to and including the cmtt10.329 pps_tinit cmr10.329 call. This routine, cmtt10.329 pps_1adr cmr10.329 is ccasionally useful for sub- mitting error rep orts to the system administrator or similar. cmtt10.329pps_1adr (subject, address, rp) char *subject, *address; RP_Buf *rp; cmr10.329The parameters to this routine are: cmtt10.329subject cmbx10.329 cmr10.329 The sub ject of the message. As ab this can the constan cmtt10.329NULLCP cmr10.329 for no sub ject. cmtt10.329address cmbx10.329 cmr10.329 The RF 822 format recipien address cmbx12.3002.3.3 ext Submission cmr10.329add the dy of the message, the routine cmtt10.329 pps_tinit cmr10.329 is called �rst to ini- tialise for text. This terminates the header part of the message and prepares for the text to submitted. cmtt10.329pps_tinit (rp) RP_Buf *rp; cmr10.329The text is then submitted in ys. The �rst metho is as sequence of ull terminated haracter strings using the cmtt10.329 pps_txt cmr10.329 routine. The second metho is passing an op en �le descriptor to the routine cmtt10.329 pps_file cmr10.329

29 cmtt10.329pps_txt (string, rp) char *string; RP_Buf *rp; pps_file (fp, rp) FILE *fp; RP_Buf *rp; cmr10.329The parameters to these calls are: cmtt10.329string cmbx10.329 cmr10.329 ull terminated string of haracters. cmtt10.329file cmbx10.329 cmr10.329 stdio �le stream op ened for reading. This is read up to the end of �le. These calls ma freely in termixed in an fashion. cmbx12.3002.3.4 ermination cmr10.329�nally submit the message, it is necessary to call the routine cmtt10.329 pps_end cmr10.329

This terminates the in teraction for this message and resets the state. cmtt10.329pps_end (status, rp) int status; RP_Buf *rp; cmr10.329The status parameter is either cmtt10.329 OK cmr10.329 if the submission is satisfactory and cmtt10.329 NOTOK cmr10.329if the submission is to ab orted. The cmtt10.329 NOTOK cmr10.329 ersion ma called at an oin to ab ort the submission and return to the cmtt10.329 pps_init cmr10.329 state. cmbx10.4322.4 Debugging cmr10.329Most of the debugging can done through the logs. ypically turning the logging lev els to include trace and debug will giv large amoun ts of information and will slo the pro cesses do wn considerably! The system should not normally run with full logging for these reasons. The use of the cmtt10.329 PP_TRACE cmr10.329 and cmtt10.329 PP_DBG cmr10.329 macros describ ed in Section 1.4.3 on page are ery useful for inclusion in program text. the cmtt10.329 PP_TRACE cmr10.329 should used to indicate the o of con trol. Usually cmtt10.329 PP_TRACE cmr10.329 call is included in eac signi�can pro cedure call and ypically displa ys the pro cedure name and an useful information ab out pro cedure argumen ts. The cmtt10.329 PP_DBG cmr10.329 macro is used an ywhere that ery detailed tracing migh needed suc as prin ting out individual ariables or similar. In particular, library routines usually use this macro to log tracing, as this sort of logging is not required as often as the tracing in programs. The cmtt10.329 PP_NOTICE cmr10.329 call should used when in teresting ev en ts happ en to allo the progress of the program to monitored. The cmtt10.329 PP_PDUS cmr10.329 macro and the cmtt10.329 LLOG_PDUS cmr10.329 logging lev el should used to log an proto col exc hanges that migh of in terest. 30 cmbx10.622Chapter cmbx10.746Channels cmbx10.4323.1 Ov erview cmr10.329This hapter describ es the in terface whic pro vides the message deliv ery asp ects of the message transfer abstract service and MT abstract service. The ma jor comp onen of this is set of routines for accessing the PP queue. As these routines are usually used in the con text of hannel pro cess, their usage is illustrated in arious yp es of hannel. There are also additional functions to facilitate reformatting/con ersion. The follo wing yp es of hannel are supp orted: cmsy10.329cmr10.329 Proto col outb ound hannel (MT AS deliv ery). cmsy10.329cmr10.329 Lo cal deliv ery hannel (MT AS deliv ery). cmsy10.329cmr10.329 Lo cal pic kup hannel (MT AS deliv ery). cmsy10.329cmr10.329 Remote TW hannel (MT AS deliv ery). cmsy10.329cmr10.329 Reformatters. cmbx10.4323.2 The Queue In terface cmbx12.3003.2.1 Ma jor Structures cmr10.329The ma jor structures in use for reading the queue are the follo wing:- cmsy10.329cmr10.329 The parameter structure describ ed in Figure 2.3 on page 11. cmsy10.329cmr10.329 The queue structure describ ed in Figure 2.4 on page 12. cmsy10.329cmr10.329 The address structure describ ed in Figure 2.5 on page 18. There is also separate set of routines and structures for in teracting with the queue manager. This in terface mak es use of the structures de�ned in Figure 3.1. These structures are deriv ed from the queue manager OS sp eci�cation giv en in App endix of olume 1. 31 cmr10.300struct yp Qmgr Pro cMsg cmsy10.300 cmr10.300struct yp Qmgr QID *qid; struct yp Qmgr UserList *users; struct yp Qmgr Channel *c hannel; cmsy10.300cmr10.300 struct yp Qmgr Deliv eryStatus cmsy10.300 cmr10.300struct yp Qmgr IndividualDeliv eryStatus *IndividualDeliv eryStatus; cmr7.300 10 cmr10.300struct yp Qmgr Deliv eryStatus *next; cmsy10.300cmr10.300 struct yp Qmgr IndividualDeliv eryStatus cmsy10.300 cmr10.300struct yp Qmgr Recipien tId *recipien t; in teger status; #de�ne in Qmgr status success #de�ne in Qmgr status successSharedDR cmr7.300 20 cmr10.300#de�ne in Qmgr status failureSharedDR #de�ne in Qmgr status negativ eDR #de�ne in Qmgr status ositiv eDR #de�ne in Qmgr status messageF ailure #de�ne in Qmgr status taF ailure #de�ne in Qmgr status taAndMessageF ailure struct qbuf *info; cmsy10.300cmr10.300 cmr10.329Figure 3.1: Channel Queue Manager In terface Structures 32