cmsl12.3004.5. AN EXAMPLE cmr12.300 109 There are parts to the program: initialization and the request/reply lo op. 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 4.1, the initialization steps for the generic resp onder, including the outer cmti12.300 cmr12.300 wrapp er, is sho wn. First, the tSAP state is re-captured calling cmtt12.300 RtInit cmr12.300If this succeeds, then the asso ciation is authen ticated and an command line argumen ts are parsed. Assuming that the resp onder is satis�ed with the prop osed asso ciation, it calls cmtt12.300 RtOpenResponse cmr12.300 to accept the asso ciation. The cmtt12.300 RoSetService cmr12.300 routine is called to set the underlying service to used for remote op erations. Finally the main request/reply lo op is realized. The resp onder calls cmtt12.300 RoWaitRequest cmr12.300 to get the next ev en t, and then calls cmtt12.300 ros_indication cmr12.300 to deco de that ev en t. Figure 3.2 on page 77 con tains the de�nition of the cmtt12.300 ros_indication cmr12.300routine and asso ciated routines. Since the reliable transfer service as used to establish the asso ciation, di�eren closing handler ust used. This is sho wn in Figure 4.2. cmr12.300110 cmsl12.300 CHAPTER 4. RELIABLE TRANSFER cmbx8.300#include cmmi8.300 stdio.h cmmi8.300cmbx8.300#include cmmi8.300 cmr8.300iso cmr8.300 de cmmi8.300rtsap.h cmmi8.300 cmr8.300main cmr8.300 (argc, argv, en vp) cmbx8.300in cmr8.300 argc; cmbx8.300har cmr8.300 **argv, **en vp; cmsy8.300cmbx8.300in cmr8.300 result, cmr7.300 10 cmr8.300sd; cmbx8.300struct cmr8.300 RoSAPindication rois; cmbx8.300register struct cmr8.300 RoSAPindication *roi &rois; cmbx8.300register struct cmr8.300 RoSAPpreject *rop &roi cmsy8.300 cmmi8.300 cmr8.300 roi preject; cmbx8.300struct cmr8.300 tSAPstart rtss; cmbx8.300register struct cmr8.300 tSAPstart *rts &rtss; cmbx8.300struct cmr8.300 AcSAPstart *acs &rts cmsy8.300 cmmi8.300 cmr8.300 rts start; strut PSAPstart *ps &acs cmsy8.300 cmmi8.300 cmr8.300 acs start; cmbx8.300struct cmr8.300 tSAPindication rtis; cmbx8.300register struct cmr8.300 tSAPindication *rti &rtis; cmr7.300 20 cmbx8.300register struct cmr8.300 tSAP ab ort *rta &rti cmsy8.300 cmmi8.300 cmr8.300 rti ab ort; cmbx8.300if cmr8.300 (R tInit (argc, argv, rts, rti) == NOTOK) error "initialization cmtt8.300 fails: %s" cmr8.300 tErrString (rta cmsy8.300 cmmi8.300 cmr8.300 rta reason)); sd rts cmsy8.300 cmmi8.300 cmr8.300 rts sd; TSFREE (rts); cmmi8.300cmti8.300 ad ommand line ar guments her e... cmmi8.300 cmr7.30030 cmbx8.300if cmr8.300 (R tOp enResp onse (sd, CS CCEPT, NULLOID, NULLAEI, &ps cmsy8.300 cmmi8.300 cmr8.300 ps called, NULLPC, ps cmsy8.300 cmmi8.300 cmr8.300 ps defctxresult, NULLPE, rti) == NOTOK) error "RT-OPEN.RESPONSE: cmtt8.300 %s" cmr8.300 tErrString (rta cmsy8.300 cmmi8.300 cmr8.300 rta reason)); cmbx8.300if cmr8.300 (RoSetService (sd, RoR tService, roi) == NOTOK) error "RoSetService: cmtt8.300 %s" cmr8.300

RoErrString (rop cmsy8.300 cmmi8.300 cmr8.300 rop reason)); cmbx8.300for cmr8.300 (;;) cmbx8.300switc cmr8.300 (result RoW aitRequest (sd, NOTOK, roi)) cmsy8.300 cmr7.300 40 cmbx8.300case cmr8.300 NOTOK: cmbx8.300case cmr8.300 OK: cmbx8.300case cmr8.300 DONE: ros indication (sd, roi); cmbx8.300break cmr8.300 cmbx8.300default cmr8.300 error "unknown cmtt8.300 return from RoWaitRequest=%d" cmr8.300 result); cmsy8.300cmr7.300 50 cmr12.300Figure 4.1: Initializing the generic TS resp onder cmsl12.3004.6. OR FUR THER READING cmr12.300 111 cmr8.300... cmbx8.300static in cmr8.300 ros �nish (sd, rof cmbx8.300in cmr8.300 sd; cmbx8.300struct cmr8.300 AcSAP�nish *acf; cmsy8.300cmbx8.300struct cmr8.300 tSAPindication rtis; cmbx8.300register struct cmr8.300 tSAP ab ort *rta &rtis.rti ab ort; cmbx8.300if cmr8.300 (R tCloseResp onse (sd, CR NORMAL, NULLPE, &rtis) == NOTOK) cmr7.300 10 cmr8.300error "RT-CLOSE.RESPONSE: cmtt8.300 %s" cmr8.300 tErrString (rta cmsy8.300 cmmi8.300 cmr8.300 rta reason)); CFFREE (acf ); exit (0); cmsy8.300cmr12.300Figure 4.2: Finalizing the generic TS resp onder cmbx10.5184.6 or urther Reading cmr12.300CCI84b is the CCITT recommendation describing the reliable transfer ser- vice. The draft CCITT ork whic assumes the use of new-st yle asso ciations is de�ned in CCI88a and CCI88b ]. Similarly the corresp onding ISO ork is ISO88c and ISO88d ]. cmr12.300112 cmsl12.300 CHAPTER 4. RELIABLE TRANSFER cmbx10.746art Data Services cmr12.300113 cmbx10.746Chapter Enco ding of Data-Structures cmr12.300The cmti12.300 libpsap cmr12.300 (3) library implemen ts presen tation syn tax abstractions for the mac hine-indep enden exc hange of data structures. There are ob jects whic are manipulated: cmti12.300 pr esentation elements cmr12.300 whic represen particular, arbitrarily complex, data structure; and, cmti12.300 pr esentation str ams cmr12.300 whic repre- sen an I/O path of these data structures. cmbx10.5185.1 Presen tation Streams cmr12.300presen tation stream is an ob ject, similar to cmtt12.300 FILE cmr12.300 ob ject in cmti12.300 stdio cmr12.300 (3s), whic is used to read and write cmti12.300 pr esentation elements cmr12.300

The cmtt12.300 PStream cmr12.300 structure con tains sev eral elemen ts, only the most in teresting are describ ed here: cmtt12.300ps errno cmbx12.300 cmr12.300 the latest error to ccur on the stream (co des are listed in able 5.1); cmtt12.300ps addr cmbx12.300 cmr12.300 the ottom-sp eci�c oin ter; cmtt12.300ps primeP cmbx12.300 cmr12.300 the ottom-sp eci�c prime routine; cmtt12.300ps readP cmbx12.300 cmr12.300 the ottom-sp eci�c read routine; cmtt12.300ps writeP cmbx12.300 cmr12.300 the ottom-sp eci�c write routine; and, cmtt12.300ps flushP cmbx12.300 cmr12.300 the ottom-sp eci�c ush routine; and, cmtt12.300ps closeP cmbx12.300 cmr12.300 the ottom-sp eci�c close routine. 115 cmr12.300116 cmsl12.300 CHAPTER 5. ENCODING OF A-STR UCTURES cmtt12.300PS ERR NONE cmr12.300 No error cmtt12.300PS ERR OVERID cmr12.300 Ov er o in ID cmtt12.300PS ERR OVERLEN cmr12.300 Ov er o in length cmtt12.300PS ERR NMEM cmr12.300 Out of memory cmtt12.300PS ERR EOF cmr12.300 End of �le cmtt12.300PS ERR EOFID cmr12.300 End of �le reading extended ID cmtt12.300PS ERR EOFLEN cmr12.300 End of �le reading extended length cmtt12.300PS ERR LEN cmr12.300 Length mismatc cmtt12.300PS ERR TRNC cmr12.300 runcated cmtt12.300PS ERR INDF cmr12.300 Inde�nite length in primitiv form cmtt12.300PS ERR IO cmr12.300 I/O error cmtt12.300PS ERR XXX cmr12.300 In ternal error co de able 5.1: Presen tation Stream ailure Co des The yp edef cmtt12.300 PS cmr12.300 is oin ter to an cmtt12.300 PStream cmr12.300 structure. The cmtt12.300 ps_errno cmr12.300 elemen of the cmtt12.300 PStream cmr12.300 structure can giv en as parameter to the routine cmtt12.300 ps_error cmr12.300whic returns ull-terminated diagnostic string. cmtt10.329char *ps_error (c) int c; cmbx10.4325.1.1 Creating Stream cmr12.300cmtt12.300 PStream cmr12.300 structure is created calling the pro cedure cmtt12.300 ps_alloc cmr12.300 with the address of an in teger-v alued initialization routine. cmtt10.329PS ps_alloc (init) int (*init) (); cmr12.300The cmtt12.300 ps_alloc cmr12.300 routine allo cates new structure and then calls the initializa- tion routine passed as parameter, whic should initialize the elemen ts of the structure. The initialization routine should return the manifest constan cmtt12.300OK cmr12.300 if all en ell; otherwise it should return the manifest constan cmtt12.300 NOTOK cmr12.300 on error, whic results in cmtt12.300 ps_alloc cmr12.300 freeing the newly allo cated structure and then returning the alue cmtt12.300 NULLPS cmr12.300

Sev eral standard initialization routines are ailable: cmsl12.3005.1. PRESENT TION STREAMS cmr12.300 117 cmtt12.300std open cmbx12.300 cmr12.300 for presen tation streams connected to cmti12.300 stdio cmr12.300 (3s) cmtt12.300 FILE cmr12.300 ob jects; cmtt10.329int std_open (ps) PS ps; cmtt12.300str open cmbx12.300 cmr12.300 for presen tation streams connected to string ob jects. cmtt10.329int str_open (ps) PS ps; cmtt12.300fdx open cmbx12.300 cmr12.300 for presen tation streams connected to full-duplex �le descrip- tors. cmtt10.329int fdx_open (ps) PS ps; cmr12.300and, cmtt12.300dg open cmbx12.300 cmr12.300 for presen tation streams connected to datagram-based �le de- scriptors. cmtt10.329int dg_open (ps) PS ps; cmr12.300Presen tation streams whic ha een initialized these routines will auto- matically allo cate additional resources when necessary to the limits allo ed the op erating system (e.g., rep eated writes to presen tation stream con- nected to string ob ject will result in additional memory eing allo cated). In the curren implemen tation, presen tation streams whic ha een initial- ized these routines are uni-directional. That is, the presen tation stream ma used for reading, or writing, but not oth. After cmtt12.300 ps_alloc cmr12.300 successfully returns, �nal initialization is erformed calling setup routine, usually either cmtt12.300std setup cmbx12.300 cmr12.300 for �le ob jects. cmtt10.329int std_setup (ps, fp) PS ps; FILE *fp; cmr12.300The parameters to this pro cedure are: cmr12.300118 cmsl12.300 CHAPTER 5. ENCODING OF A-STR UCTURES cmtt12.300ps cmbx12.300 cmr12.300 the presen tation stream; and, cmtt12.300fp cmbx12.300 cmr12.300 oin ter to the cmtt12.300 FILE cmr12.300 ob ject to ound to the presen tation stream. cmtt12.300str setup cmbx12.300 cmr12.300 for string ob jects. cmtt10.329int str_setup (ps, cp, cc, inline) PS ps; char *cp; int cc, inline; cmr12.300The parameters to this pro cedure are: cmtt12.300ps cmbx12.300 cmr12.300 the presen tation stream; cmtt12.300cp cmbx12.300 cmr12.300 oin ter to the string to ound to the presen tation stream (use the manifest constan cmtt12.300 NULLCP cmr12.300 if the stream is to writ- ten); cmtt12.300cc cmbx12.300 cmr12.300 the length of the string; and, cmtt12.300inline cmbx12.300 cmr12.300 magic argumen t, alw ys use cmtt12.300 cmr12.300 unless ou kno what ou’re doing. cmtt12.300fdx setup cmbx12.300 cmr12.300 for full-duplex �le-descriptor ob jects. cmtt10.329int fdx_setup (ps, fd) PS ps; int fd; cmr12.300The parameters to this pro cedure are: cmtt12.300ps cmbx12.300 cmr12.300 the presen tation stream; and, cmtt12.300fd cmbx12.300 cmr12.300 the �le-descriptor. cmtt12.300dg setup cmbx12.300 cmr12.300 for datagram ob jects. cmtt10.329int dg_setup (ps, fd, size, rfx, wfx) PS ps; int fd, size;