cmsl12.3009.2. INTERA CTIVE INITIA TOR cmr12.300 147 cmr10.329asprin tf (bu�er, ap); cmr7.300 340 cmr10.329cmbx10.329oid cmr10.329�ush (stdout); fprin tf (stderr, cmtt10.329 "%s: cmr10.329yname); cmbx10.329oid cmr10.329 fputs (bu�er, stderr); cmbx10.329 oid cmr10.329 fputc ’\n’ cmr10.329 cmtt10.329 stderr); cmbx10.329 oid cmr10.329

�ush (stderr); cmsy10.329cmbx10.329#else cmr7.300 350 cmmi10.329cmti10.329

ARAR GS cmmi10.329 cmbx10.329oid cmr10.329 advise (what, fm t) cmbx10.329har cmr10.329 *what, *fm t; cmsy10.329cmr10.329advise (what, fm t); cmsy10.329cmbx10.329#endif cmr12.300148 cmsl12.300 CHAPTER 9. BOILERPLA TE OR INITIA TORS cmbx10.4329.2.3 An Example cmr12.300An example of an in teractiv initiator written using this oilerplate is sho wn in Section 11.3 on page 178. Ho ev er, brief exp osition of the cmtt12.300 dispatch cmr12.300structure and ossible cmtt12.300 help cmr12.300 and cmtt12.300 quit cmr12.300 routines are sho wn here. cmr10.329... cmbx10.329static struct cmr10.329 dispatc dispatc hes[] cmsy10.329 cmmi10.329cmti10.329 al user cmsy10.329 supplie cmti10.329 outines go her e... cmmi10.329 cmtt10.329"help" cmr10.329

0, do help, NULLIFP NULLIFP NULLIFP cmtt10.329"print this information" cmr10.329 cmtt10.329"quit" cmr10.329

0, do quit, NULLIFP NULLIFP NULLIFP cmtt10.329"terminate the association and exit" cmr10.329 cmr7.30010 cmr10.329NULL cmsy10.329cmr10.329 cmmi10.329cmti10.329

AR GSUSED cmmi10.329 cmbx10.329static in cmr10.329 do help (sd, ds, args, dumm y) cmbx10.329in cmr10.329 sd; cmbx10.329register struct cmr10.329 dispatc *ds; cmbx10.329har cmr10.329 **args; cmr7.300 20 cmr10.329caddr *dumm y; cmsy10.329cmr10.329prin tf "\nCommands cmtt10.329 are:\n" ); cmbx10.329for cmr10.329 (ds cmr10.329 dispatc hes; ds cmsy10.329 cmmi10.329 cmr10.329 ds name; ds++) prin tf "%s\t%s\n" cmr10.329 cmtt10.329 ds cmsy10.329 cmmi10.329 cmr10.329 ds name, ds cmsy10.329 cmmi10.329 cmr10.329 ds help); cmbx10.329return cmr10.329 NOTOK; cmsy10.329cmr7.30030 cmmi10.329cmti10.329

AR GSUSED cmmi10.329 cmbx10.329static in cmr10.329 do quit (sd, ds, args, dumm y) cmsl12.3009.2. INTERA CTIVE INITIA TOR cmr12.300 149 cmbx10.329in cmr10.329 sd; cmbx10.329struct cmr10.329 dispatc *ds; cmbx10.329har cmr10.329 **args; caddr *dumm y; cmsy10.329cmbx10.329struct cmr10.329 AcSAPrelease acrs; cmbx10.329register struct cmr10.329 AcSAPrelease *acr &acrs; cmr7.300 40 cmbx10.329struct cmr10.329 AcSAPindication acis; cmbx10.329register struct cmr10.329 AcSAPindication *aci &acis; cmbx10.329register struct cmr10.329 AcSAP ab ort *aca &aci cmsy10.329 cmmi10.329 cmr10.329 aci ab ort; cmbx10.329if cmr10.329 (AcRelRequest (sd, CF NORMAL, NULLPEP 0, NOTOK, acr, aci) == NOTOK) acs adios (aca, cmtt10.329 "A-RELEASE.REQUEST" ); cmbx10.329if cmr10.329 (!acr cmsy10.329 cmr10.329 cmmi10.329 cmr10.329 acr a�rmativ e) cmsy10.329 cmr10.329cmbx10.329 oid cmr10.329

AcUAb ortRequest (sd, NULLPEP 0, aci); adios (NULLCP cmtt10.329 "release rejected by peer: %d" cmr10.329 acr cmsy10.329 cmmi10.329 cmr10.329 acr reason); cmr7.300 50 cmsy10.329cmr10.329CRFREE (acr); exit (0); cmsy10.329cmbx10.746Chapter 10 Boilerplate for Resp onders cmr12.300Let’s consider ho to build resp onder whic is also erformer. In Chap- ter 3, forms for resp onder ere iden ti�ed: cmti12.300 dynamic cmr12.300 in whic eac in- coming asso ciation caused the instan tiation of new resp onder, and, cmti12.300 static cmr12.300 in whic eac incoming asso ciation as giv en to pre-existing single instan- tiation of resp onder. The dynamic resp onder can though of as simply eing sp ecial case of static resp onder. Hence, will describ ho one builds static resp onder in this hapter. If ou ha access to the source tree for this release, the directory cmsl12.300 others/lo okup/ cmr12.300con tains the oilerplate describ ed herein. cmbx10.51810.1 Static Resp onder cmr12.300There are three areas for the oilerplate: asso ciation managemen t, op eration resp onse, and, error handling. Before pro ceeding ho ev er, let’s consider what an cmtt12.300 #include cmr12.300 �le, sa cmtt12.300ryresponder.h cmr12.300 migh lo ok lik e. First, the standard cmti12.300 libr osy cmr12.300 (3n) de�nitions are included, along with the de�nitions for the daemon logging pac age. Next, cmtt12.300 dispatch cmr12.300 structure is de�ned along with the oilerplate routines. The cmtt12.300 dispatch cmr12.300 structure will used the oilerplate to in ok user- supplied routine that will resp ond to an in cation. 150 cmsl12.30010.1. ST TIC RESPONDER cmr12.300 151 cmmi10.329cmti10.329 ryr esp onder.h cmsy10.329 cmti10.329 include �le for the generic idemp otent esp onder cmmi10.329 cmbx10.329#include cmmi10.329 iso cmr10.329 de cmmi10.329 rosy cmr10.329 .h cmmi10.329 cmbx10.329#include cmmi10.329 iso cmr10.329 de cmmi10.329 logger.h cmmi10.329 cmbx10.329static cmr10.329 struct cmr10.329 dispatc cmsy10.329 cmbx10.329har cmr10.329 *ds name; cmbx10.329in cmr10.329 ds op eration; cmr7.30010 cmr10.329IFP ds ector; cmsy10.329cmr10.329 cmbx10.329extern in cmr10.329 debug; cmbx10.329oid cmr10.329 adios (), advise (); cmbx10.329oid cmr10.329 acs advise (); cmbx10.329oid cmr10.329 ros adios (), ros advise (); cmr7.300 20 cmbx10.329in cmr10.329 ryresp onder (); cmbx10.43210.1.1 Asso ciation Managemen cmr12.300Asso ciation managemen is erformed precisely the it is outlined in Section 2.5 of cmti12.300 olume One cmr12.300

This is implemen ted the routine cmtt12.300 ryresponder cmr12.300 cmtt10.329int ryresponder (argc, argv, myservice, dispatches, ops, start, stop) int argc; char **argv, *myservice; struct dispatch *dispatches; struct RyOperation *ops; IFP start, stop; cmr12.300152 cmsl12.300 CHAPTER 10. BOILERPLA TE OR RESPONDERS cmr12.300The parameters to this pro cedure are: cmtt12.300argc cmbx12.300 argv cmbx12.300 cmr12.300 the cmtt12.300 argumen ector (and its length) that the program as in ok ed with; cmtt12.300myservice cmbx12.300 cmr12.300 the non-host ortion of the application-en tit information; cmtt12.300dispatches cmbx12.300 cmr12.300 oin ter to cmtt12.300 dispatch cmr12.300 table; cmtt12.300ops cmbx12.300 cmr12.300 oin ter to cmtt12.300 RyOperation cmr12.300 table; cmtt12.300start cmbx12.300 cmr12.300 the address of routine to decide if incoming asso ciations should accepted (use cmtt12.300 NULLIFP cmr12.300 if asso ciations should alw ys ac- cepted); and, cmtt12.300stop cmbx12.300 cmr12.300 the address of routine to note that an asso ciation requests ter- mination or has een terminated (use cmtt12.300 NULLIFP cmr12.300 if asso ciations ter- mination is unremark able). The function of this routine is straigh t-forw ard though tedious. First, cmtt12.300 myname cmr12.300is initialized to the name that the program as in ok ed with. Next, debug ag is ossibly set and the daemon logging pac age is initialized, and the resp onder’s application-en tit information is computed. Finally eac op er- ation is registered with the cmtt12.300 RyDispatch cmr12.300 routine, and the cmtt12.300 start cmr12.300 and cmtt12.300 stop cmr12.300routines are remem ered. The routine cmtt12.300 isodeserver cmr12.300 is then called to manage an asso ciations. As result, the cmtt12.300 ros_init cmr12.300 routine will informed of new asso ciations, the cmtt12.300ros_work cmr12.300 routine will informed of net ork activit and the cmtt12.300 ros_lose cmr12.300routine will advised if net ork listening fails. The cmtt12.300 ros_init cmr12.300 routine is also straigh t-forw ard. First, cmtt12.300 AcInit cmr12.300 is called to recapture the CSE-state, then the user-de�ned asso ciation acceptance routine is called (if an y). This routine should return either cmtt12.300 ACS_ACCEPT cmr12.300 if the asso ciation is to accepted, or either cmtt12.300ACS TRANSIENT, ACS PERMANENT, cmr12.300otherwise (these latter co des are discussed in able 2.1 on page 29 of cmti12.300olume One ). cmr12.300 The routine cmtt12.300 AcAssocResponse cmr12.300 is then called to deal with the incoming asso ciation. The argumen ts are strictly oilerplate: they will ork cmsl12.30010.1. ST TIC RESPONDER cmr12.300 153 unaltered for most applications. If the asso ciation as accepted, then the routine cmtt12.300 RoSetService cmr12.300 is used to tell the remote op erations library to use the presen tation service as the underlying service. The routine cmtt12.300 ros_work cmr12.300 is called when activit ccurs on an asso ciation, and is somewhat complex. The routine sets global return ector us- ing cmti12.300 setjmp cmr12.300 (3) and then calls cmtt12.300 RyWait cmr12.300 to oll for the next op eration-related ev en t. This usually results in one of the op erations registered earlier eing dispatc hed immediately and then cmtt12.300 RyWait cmr12.300 will return cmtt12.300 NOTOK cmr12.300 with an error condition of cmtt12.300 ROS_TIMER cmr12.300 indicating that there is no more net ork activit ending. Otherwise, the routine cmtt12.300 ros_indication cmr12.300 is called to handle ex- traordinary conditions on the asso ciation. If some error ccurred during the handling of an in cation, use of the routine cmtt12.300 ros_adios cmr12.300 will cause con trol to return to the cmtt12.300 setjmp cmr12.300 call. In this case, sev eral things happ en. First, the user-de�ned asso ciation termination routine routine is called (if an y). This routine should note that the asso ciation is no abruptly terminated. Next, the cmtt12.300 AcUAbortRequest cmr12.300 routine is called to mak sure that the asso ci- ation is (ungracefully) released. ollo wing this, the cmtt12.300 RyLose cmr12.300 routine is called to expunge an information regarding queued op erations from the run-time en vironmen t. Finally cmtt12.300 NOTOK cmr12.300 is returned to cmtt12.300 isodeserver cmr12.300 whic causes the asso ciation to remo ed from the list of curren asso ciations. The cmtt12.300 ros_indication cmr12.300 routine is used to handle uncommon ev en ts for an asso ciation: user-rejections, pro vider-rejections, and asso ciation termination. In all three cases, the ev en is logged. In the case of the initiator requesting that the asso ciation terminated, sev eral things happ en. First, the user- de�ned asso ciation termination routine is called (if an y). This routine should return either cmtt12.300 ACS_ACCEPT cmr12.300 if the asso ciation is to released, or cmtt12.300 ACS_REJECT cmr12.300if the termination is to refused. The routine cmtt12.300 AcRelResponse cmr12.300 is then called to deal with the request to terminate the asso ciation. If the termination as accepted, then con trol returns to the cmtt12.300 setjmp cmr12.300 call in cmtt12.300 ros_work cmr12.300 whic �nalizes things. The cmtt12.300 ros_lose cmr12.300 routine is simple: the error condition is logged. cmmi10.329cmti10.329 ryr esp onder.c cmsy10.329 cmti10.329 generic idemp otent esp onder cmmi10.329 cmbx10.329#include cmmi10.329 stdio.h cmmi10.329 cmbx10.329#include cmmi10.329 cmr10.329 setjmp.h cmmi10.329 cmbx10.329#include cmtt10.329 "ryresponder.h" cmr12.300154 cmsl12.300 CHAPTER 10. BOILERPLA TE OR RESPONDERS cmbx10.329#include cmmi10.329 iso cmr10.329 de cmmi10.329 tsap.h cmmi10.329 cmr10.329 cmti10.329 for listening cmmi10.329 cmti10.329 cmmi10.329 cmbx10.329in cmr10.329 debug 0; cmr7.300 10 cmbx10.329static cmr10.329 LLog pgm log cmsy10.329 cmtt10.329"responder.log" cmr10.329

NULLCP NULLCP LLOG AL cmsy10.329 cmr10.329 LLOG EX CEPTIONS cmsy10.329 cmr10.329 LLOG NOTICE, LLOG AL, cmsy10.329 1, cmr10.329LLOGCLS cmsy10.329 cmr10.329 LLOGCR cmsy10.329 cmr10.329 LLOGZER, NOTOK cmsy10.329cmr10.329

LLog *pgm log pgm log; cmbx10.329static har cmr10.329 *m yname cmtt10.329 "ryresponder" cmr10.329 cmr7.30020 cmbx10.329static cmr10.329 jmp buf toplev el; cmbx10.329static cmr10.329 IFP startfnx; cmbx10.329static cmr10.329 IFP stopfnx; cmbx10.329in cmr10.329 ros init (), ros ork (), ros indication (), ros lose (); cmr7.30030 cmbx10.329extern in cmr10.329 errno; cmmi10.329cmti10.329

RESPONDER cmmi10.329 cmbx10.329in cmr10.329 ryresp onder (argc, argv, host, yservice, ycon text, dispatc hes, ops, start, stop) cmbx10.329in cmr10.329 argc; cmbx10.329har cmr10.329 **argv, *host, *m yservice, cmr7.300 40 cmr10.329*m ycon text; cmbx10.329struct cmr10.329 dispatc *dispatc hes; cmbx10.329struct cmr10.329 RyOp eration *ops; IFP start, cmsl12.30010.1. ST TIC RESPONDER cmr12.300 155 cmr10.329stop; cmsy10.329cmbx10.329register struct cmr10.329 dispatc *ds; AEI aei; cmbx10.329struct cmr10.329 TSAPdisconnect tds; cmbx10.329struct cmr10.329 TSAPdisconnect *td &tds; cmr7.300 50 cmbx10.329struct cmr10.329 RoSAPindication rois; cmbx10.329register struct cmr10.329 RoSAPindication *roi &rois; cmbx10.329register struct cmr10.329 RoSAPpreject *rop &roi cmsy10.329 cmmi10.329 cmr10.329 roi preject; cmbx10.329if cmr10.329 (m yname rindex (argv[0], cmtt10.329 ’/’ )) cmr10.329yname++; cmbx10.329if cmr10.329 (m yname == NULL cmsy10.329 jj cmr10.329 *m yname == NULL) yname argv[0]; iso detailor (m yname, 0); cmr7.300 60 cmbx10.329if cmr10.329 (debug isatt (�leno (stderr))) ll dbinit (pgm log, yname); cmbx10.329else cmsy10.329 cmbx10.329static har cmr10.329 y�le[BUFSIZ]; cmbx10.329 oid cmr10.329 sprin tf (m y�le, cmtt10.329 "%s.log" cmr10.329

(strncmp (m yname, cmtt10.329 "ros." cmr10.329

4) && strncmp (m yname, cmtt10.329 "lpp." cmr10.329

4)) cmsy10.329jj cmr10.329 yname[4] == NULL yname yname 4); cmr7.300 70 cmr10.329pgm log cmsy10.329 cmmi10.329 cmr10.329 ll �le y�le; ll hdinit (pgm log, yname); cmsy10.329cmr10.329advise (LLOG NOTICE, NULLCP cmtt10.329 "starting" ); cmbx10.329if cmr10.329 ((aei cmr10.329 str2aei (host, yservice, ycon text, 0, NULLCP NULLCP)) == NULLAEI) adios (NULLCP cmtt10.329 "unable to resolve service: %s" cmr10.329

PY ep y); cmr7.30080 cmbx10.329for cmr10.329 (ds dispatc hes; ds cmsy10.329 cmmi10.329 cmr10.329 ds name; ds++) cmbx10.329if cmr10.329 (RyDispatc (NOTOK, ops, ds cmsy10.329 cmmi10.329 cmr10.329 ds op eration, ds cmsy10.329 cmmi10.329 cmr10.329 ds ector, roi) == NOTOK) cmr12.300156 cmsl12.300 CHAPTER 10. BOILERPLA TE OR RESPONDERS cmr10.329ros adios (rop, ds cmsy10.329 cmmi10.329 cmr10.329 ds name); startfnx start; stopfnx stop; cmbx10.329if cmr10.329 (iso deserv er (argc, argv, aei, ros init, ros ork, ros lose, td) == NOTOK) cmsy10.329 cmr7.300 90 cmbx10.329if cmr10.329 (td cmsy10.329 cmmi10.329 cmr10.329 td cc cmmi10.329 cmr10.329 0) adios (NULLCP cmtt10.329 "isodeserver: [%s] %*.*s" cmr10.329

TErrString (td cmsy10.329 cmmi10.329 cmr10.329 td reason), td cmsy10.329 cmmi10.329 cmr10.329 td cc, td cmsy10.329 cmmi10.329 cmr10.329 td cc, td cmsy10.329 cmmi10.329 cmr10.329 td data); cmbx10.329else cmr10.329adios (NULLCP cmtt10.329 "isodeserver: [%s]" cmr10.329

TErrString (td cmsy10.329 cmmi10.329 cmr10.329 td reason)); cmsy10.329cmbx10.329return cmr10.329 0; cmr7.300 100 cmsy10.329cmbx10.329static in cmr10.329 ros init (v ecp, ec) cmbx10.329in cmr10.329 ecp; cmbx10.329har cmr10.329 **v ec; cmsy10.329cmbx10.329in cmr10.329 reply result, sd; cmr7.300 110 cmbx10.329struct cmr10.329 AcSAPstart acss; cmbx10.329register struct cmr10.329 AcSAPstart *acs &acss; cmbx10.329struct cmr10.329 AcSAPindication acis; cmbx10.329register struct cmr10.329 AcSAPindication *aci &acis; cmbx10.329register struct cmr10.329 AcSAP ab ort *aca &aci cmsy10.329 cmmi10.329 cmr10.329 aci ab ort; cmbx10.329register struct cmr10.329 PSAPstart *ps &acs cmsy10.329 cmmi10.329 cmr10.329 acs start; cmbx10.329struct cmr10.329 RoSAPindication rois; cmbx10.329register struct cmr10.329 RoSAPindication *roi &rois; cmbx10.329register struct cmr10.329 RoSAPpreject *rop &roi cmsy10.329 cmmi10.329 cmr10.329 roi preject; cmr7.300120 cmbx10.329if cmr10.329 (AcInit (v ecp, ec, acs, aci) == NOTOK) cmsy10.329 cmr10.329acs advise (aca, cmtt10.329 "initialization fails" );