cmsl12.30016.3. DISTINGUISHED NAMES cmr12.300 193 cmtt10.329typedef struct dncomp RDN dn_rdn; struct dncomp *dn_parent; dncomp, *DN; #define NULLDN ((DN) 0) cmr12.300The follo wing routines are pro vided in addition to the routines de�ned in Section 16.1 to allo the user to create and manipulate names; cmsy10.360cmr12.300 Create DN giv en an RDN: cmtt10.329dn_comp_new (rdn) RDN rdn; cmsy10.360cmr12.300 App end DN to the end of another DN: cmtt10.329dn_append (dn1, dn2) DN dn1, dn2; cmtt12.300dn2 cmr12.300 is added to cmtt12.300 dn1 cmr12.300cmsy10.360cmr12.300 Create an RDN giv en an ttributeT yp and ttributeV alue: cmtt10.329RDN rdn_comp_new (at, av) AttributeType at; AttributeValue av; cmsy10.360cmr12.300 Merge RDNs: cmtt10.329RDN rdn_merge (rdn1, rdn2) RDN rdn1, rdn2; cmr12.300RDNs form set. mak comparisons easier, this implemen tation assumes them to ordered sets. This routine tak es ordered RDN sets, and merges them. If RDNs receiv ed across the net ork are not ordered, the deco ding pro cess will order them for ou. cmr12.300194 cmsl12.300 CHAPTER 16. PR OGRAMMING THE DIRECTOR cmbx10.43216.3.1 User-F riendly Naming cmr12.300There are arious routines to implemen user friendly naming (UFN)[ Kil90 ]. These are brie y describ ed in this section. prin DN to PStream as UFN ou can use cmtt10.329ufn_dn_print (ps,dn,multiline) PS ps; DN dn; int multiline; cmr12.300If the cmtt12.300 multiline cmr12.300 option is cmtt12.300 TRUE cmr12.300 the UFN will prin ted on ultiple lines, otherwise, single line of output will used. The cmtt12.300 ufn_dn_print cmr12.300 routine prin ts eac RDN using cmtt10.329ufn_rdn_print (ps,rdn) RDN rdn; PS ps; cmr12.300arsing UFN in to DN is little more complex: cmtt10.329ufn_match (argc,argv,interact,result,el) int argc; char ** argv; DNS (* interact) (); DNS result; envlist el; cmr12.300The cmtt12.300 argc cmr12.300 and cmtt12.300 argv cmr12.300 parameters pro vide the comp onen ts of the UFN, whic will ypically ha een generated from comma separated UFN string. The cmtt12.300el cmr12.300 comp onen is used to pass UFN en vironmen list to the lo okup routine. If this is left as NULL, this is generated from the system wide cmsl12.300 ufnrc cmr12.300 �le. sequence of DNs is returned in the cmtt12.300 result cmr12.300 paramen ter. cmtt12.300 DNS cmr12.300 has the follo wing structure: cmtt10.329typedef struct dn_seq DN dns_dn; struct dn_seq *dns_next; *DNS; cmr12.300The cmtt12.300 interact cmr12.300 parameter if the name of routine to in teract with the user if the UFN pro cess is unclear as to whic name to ho ose. cmsl12.30016.4. ADDING NEW SYNT AXES TO QUIPU cmr12.300 195 cmtt10.329DNS interact (dns,dn,s) DNS dns; DN dn; char s; cmr12.300The cmtt12.300 dns cmr12.300 parameter is the sequence of oten tial names, cmtt12.300 dn cmr12.300 is the DN of the en vironmen elo whic the names ha een, cmtt12.300 cmr12.300 is UFN elemen eing matc hed. The user should ask ed to select whic DNs should used, and the DNs returned. DNs not required in the cmtt12.300 dns cmr12.300 passed in should freed. If user in teraction is not required, simple in teract routine to return NULL DNS should pro vided. cmbx10.51816.4 Adding New Syn taxes to QUIPU cmr12.300It will probably necessary to add kno wledge of extra syn taxes to directory user in terfaces as the range of applications gro w. QUIPU has een designed to mak this as easy as ossible. This section describ es ho ou migh do this, adding kno wledge of cmtt12.300 FOOBAR cmr12.300 syn tax to cmti12.300 lib dsap cmr12.300 (3n) library cmtt12.300 FOOBAR cmr12.300 is represen ted the cmti12.300 cmr12.300structure struct cmtt12.300 foobar cmsy10.360 cmr12.300cmsy10.360 cmtt12.300". cmr12.300The DSA do es not need to kno ab out the new structure, as it will handle unkno wn syn taxes as blo ks of ASN.1. The pro cedure call cmtt10.329short add_attribute_syntax (sntx,enc,dec,parse, print,cpy,cmp,sfree, print_pe,approx,multiline) char sntx; IFP enc,dec,parse,print,cpy,cmp,sfree,approx; char print_pe; char multiline; cmr12.300is used to add kno wledge of new attribute syn taxes to QUIPU. The pro cedure returns cmti12.300 short cmr12.300 whic can used to reference the syn tax handler de�ned. The parameters are used as follo ws: cmr12.300196 cmsl12.300 CHAPTER 16. PR OGRAMMING THE DIRECTOR cmtt12.300sntx cmbx12.300cmr12.300 The string de�ning the syn tax; in this case it should cmtt12.300 Foobar cmr12.300

An attributes de�ned as ha ving the syn tax \F obar" in the oidta- bles will then handled using the follo wing routines. cmtt12.300enc cmbx12.300 cmr12.300 This is function oin ter to routine that will con ert cmti12.300 cmr12.300 struc- ture represen tation of fo obar in to presen tation elemen that can sen across the net ork. The routine is giv en single param- eter, oin ter to the fo obar structure, and is exp ected to return PE. ou are reminded of the cmti12.300 epy cmr12.300 (1c), cmti12.300 osy cmr12.300 (1c) and cmti12.300 epsy cmr12.300 (1c) utilities describ ed in cmti12.300 olume our cmr12.300 of this man ual, they ma of help in creating this enco der. cmtt12.300dec cmbx12.300 cmr12.300 This erforms the in erse of the ab e, it is passed PE, and should return cmti12.300 cmr12.300 structure represen tation. cmtt12.300parse cmbx12.300 cmr12.300 Eac syn tax needs to ha represen tation that can read from and written to an EDB �le. This de�ned routine should tak single cmtt12.300 char cmr12.300 argumen and return structure represen tation. cmtt12.300print cmbx12.300 cmr12.300 This routine is used to prin the syn tax to cmtt12.300 PStream cmr8.300cmr12.300The argumen ts are: cmtt10.329foobar_print (ps,fb,format) PS ps; struct foobar fb; int format; cmr12.300If cmtt12.300 format cmr12.300 is cmtt12.300 READOUT cmr12.300 the structure should prin ted to the stream PS in \h uman readable" manner; otherwise is should prin ted in form that can parsed the \parse" function. cmti12.300 Note cmr12.300 in man case oth formats will the same. cmtt12.300cpy cmbx12.300 cmr12.300 This function should tak fo obar structure as parameter and returns cop of it. cmtt12.300cmp cmbx12.300 cmr12.300 function that tak es fo obar structures and compares them; returning if they are the same; if the �rst is considered \greater" than the second; {1 otherwise. If there is no appropriate ordering cmr7.300cmtt10.300PStream cmr10.300 are discussed in cmti10.300 olume One cmr10.300 of this man ual. cmsl12.30016.4. ADDING NEW SYNT AXES TO QUIPU cmr12.300 197 for the syn tax, returns 2. If an error ccurs during the comparison, returns {2. cmtt12.300sfree cmbx12.300 cmr12.300 routine to free the structure fo obar. cmtt12.300print pe cmbx12.300 cmr12.300 The name of an external pro cess to \exec" when the cmtt12.300 READOUT cmr12.300option is supplied to the prin routine. This is generally set to cmtt12.300NULLCP cmr12.300 whic means the default \prin t" routine is used. cmtt12.300approx cmbx12.300 cmr12.300 routine to erform appro ximate matc hing (if required). The routine should exp ect parameters as sho wn: cmtt12.300foobar_approx (a,b) struct filter_item a; AV_Sequence b; cmr12.300The routine should return cmtt12.300 OK cmr12.300 or cmtt12.300 NOTOK cmr12.300 dep ending on whether an attribute alue in the cmtt12.300 AV_Sequence cmr12.300 appro ximately matc hes the cmtt12.300filter_item cmr12.300 cmtt12.300multiline cmbx12.300 cmr12.300 If cmtt12.300 TRUE cmr12.300 the ultiv alue attributes will prin ted on separate lines: cmtt10.329foobar value1 foobar value2 cmr12.300otherwise the attribute will prin ted on one line: cmtt10.329foobar value1 value2 cmbx10.43216.4.1 Where to Add the Syn tax De�nition cmr12.300Where should ou add this pro cedure call to de�ne the new syn taxes? This dep ends on whic applications ou an to kno ab out the syn tax. If ou an the DSA and all DUAs to kno ab out the syn tax, then this call should added to cmsl12.300 lib dsap cmr12.300 in the directory cmti12.300 dsap/c ommon cmr12.300

The �le cmsl12.300dsap/common/quipu sn tx.c cmr12.300 is where other similar calls are made. small test program cmtt12.300 test cmr12.300 is included in the common directory and is made with make cmtt12.300 test ". cmr12.300 It tak es as input string represen tation of attributes, and cmr12.300198 cmsl12.300 CHAPTER 16. PR OGRAMMING THE DIRECTOR cmr12.300exercises the handlers. If this orks for our new attribute, then it should safe to recompile the DSA/DUA and try them. If ou only wish our DUAs to kno ab out the new syn tax, then add the call in to our DUA’s co de, efore loading the oidtables or calling cmtt12.300 dsap_init cmr12.300 cmbx10.43216.4.2 Mo difying Previous De�nitions cmr12.300When dev eloping DUAs, it is often required to handle standard attribute syn taxes in di�eren to the prede�ned QUIPU handlers. The pro cedure cmtt10.329set_attribute_syntax (sntx,enc,dec,parse, print,cpy,cmp,sfree, print_pe,approx,multiline) short sntx; IFP enc,dec,parse,print,cpy,cmp,sfree,approx; char print_pe; char multiline; cmr12.300is used to mo dify an existing syn tax handler. The parameters are exaclt the same as for the cmti12.300 add attribute syntax cmr12.300 except for the �rst cmti12.300 sntx cmr12.300 parameter, whic should the cmti12.300 short cmr12.300 alue returned the cmti12.300 add attribute syntax cmr12.300 call. If ou do not kno the alue the pro cedure cmtt10.329short str2syntax (str) char str; cmr12.300can used to determine it, giv en the textual syn tax name. The rev erse mapping is preformed cmtt10.329char syntax2str (sntx) short sntx; cmr12.300Often in DUA dev elopmen ou do not an to alter all the handling routines, but just the attribute alue prin ters. The routine cmtt10.329set_av_printer (sntx,print) short sntx; IFP print; cmsl12.30016.4. ADDING NEW SYNT AXES TO QUIPU cmr12.300 199 is used to alter the prin routine for the giv en syn tax. This is hanged for cmti12.300al cmr12.300 attributes using this syn tax. If ou only an to alter the handler for sp eci�c attribute, then ou should use cmtt10.329short modify_av_printer (at,sntx,print) AttributeType at; char sntx; IFP print; cmr12.300The parameters are: cmtt12.300at cmbx12.300 cmr12.300 The attribute to alter the prin ter for, cmtt12.300sntx cmbx12.300 cmr12.300 The new string used to reference the syn tax, cmtt12.300print cmbx12.300 cmr12.300 The prin function. Finally there is routine to alter the external pro cess prin ter: cmtt10.329set_av_pe_print (sntx,print_pe) short sntx; char print_pe; cmbx10.746Chapter 17 The Pro cedural DUA cmr12.300The cmti12.300 lib dsap cmr12.300 (3n) library de�nes set of pro cedure calls whic corresp ond to eac of the X.500 abstract op erations. This hapter describ es those pro cedure calls. cmbx10.51817.1 Pro cedure Mo del cmr12.300Eac op eration is accessed via pro cedure call of the same name as the X.500 op eration, pre�xed ds_ ". cmr12.300 The cmtt12.300 pro cedure is supplied an argumen structure, and returns either an error or result structure. or example the cmtt12.300read cmr12.300 op eration is in ok ed calling cmtt12.300 ds_read (argument, error, result) cmr12.300

The return alue of the pro cedures ha the follo wing common alues, whic indicated whether an error or result is returned: cmtt12.300DS OK cmbx12.300 cmr12.300 Op eration completed successfully; the result structure will ha the corresp onding result (if the op eration generates results). cmtt12.300DS ERROR LOCAL cmbx12.300 cmr12.300 Error within the DUA mo dule. cmtt12.300DS ERROR CONNECT cmbx12.300 cmr12.300 ailed to connect to remote DSA. cmtt12.300DS ERROR PROVIDER cmbx12.300 cmr12.300 Other OSI pro vider error. cmtt12.300DS ERROR REMOTE cmbx12.300 cmr12.300 Remote error. urther details will in the error parameter in the pro cedure call. cmtt12.300DS X500 ERROR cmbx12.300 cmr12.300 This is the same as cmtt12.300 DS_ERROR_REMOTE cmr12.300

200 cmsl12.30017.2. COMMON ARAMETERS cmr12.300 201 These alues de�ned in cmsl12.300 quipu/ds error.h cmr12.300 whic ust included in our program (there are other return alues de�ned here, but these should only ccur within the DSA, and should not returned DUA call). cmbx10.51817.2 Common arameters cmr12.300All of the AP op erations describ ed in Sections 17.5 to 17.11.4 ha certain common parameters in their argumen ts and results. These structures are no describ ed. cmbx10.43217.2.1 Argumen ts cmr12.300The common argumen ts are represen ted the follo wing structure: cmtt10.329typedef struct common_args ServiceControl ca_servicecontrol; DN ca_requestor; struct op_progress ca_progress; int ca_aliased_rdns; #define CA_NO_ALIASDEREFERENCED -1 struct security_parms ca_security; struct signature ca_sig; struct extension ca_ext; CommonArgs; cmr12.300The �elds cmtt12.300 ca_ext cmr12.300 cmtt12.300 ca_progress cmr12.300 cmtt12.300 ca_requestor cmr12.300 and cmtt12.300 ca_aliased_rdns cmr12.300are pro vided as they are de�ned within X.500. Neither the QUIPU DSA or DUA use these �elds. The �eld cmtt12.300 ca_servicecontrol cmr12.300 is used to select the yp of service the DSA should pro vide, the structure is giv en elo cmtt10.329typedef struct svccontrol int svc_options; #define SVC_OPT_PREFERCHAIN 0X001 #define SVC_OPT_CHAININGPROHIBIT 0X002 #define SVC_OPT_LOCALSCOPE 0X004 #define SVC_OPT_DONTUSECOPY 0X008 #define SVC_OPT_DONTDERFERERENCEALIAS 0X010 cmr12.300202 cmsl12.300 CHAPTER 17. THE PR OCEDURAL DUA cmtt10.329char svc_prio; #define SVC_PRIO_LOW #define SVC_PRIO_MED #define SVC_PRIO_HIGH int svc_timelimit; #define SVC_NOTIMELIMIT -1 int svc_sizelimit; #define SVC_NOSIZELIMIT -1 int svc_scopeofreferral; #define SVC_REFSCOPE_NONE -1 #define SVC_REFSCOPE_DMD #define SVC_REFSCOPE_COUNTRY svccontrol, ServiceControl; cmr12.300The alues tak es eac �eld within the ServiceCon trol structure are describ ed in full in CCI88 ]. cmbx10.43217.2.2 Results cmtt10.329typedef struct common_results DN cr_requestor; char cr_aliasdereferenced; struct security_parms cr_security; struct alg_id cr_alg; char cr_tmp; int cr_len; common_results, CommonResults; cmr12.300The �led cmtt12.300 cr_aliasdereferenced cmr12.300 is set to cmtt12.300 TRUE cmr12.300 if the base ob ject of the op eration as an alias, and as dereferenced. The other �elds are used cmti12.300 epsy cmr12.300 whilst enco ding and deco ding the structure. cmbx10.51817.3 Con tin uation References cmr12.300\Con tin uation References" are returned the directory when the op era- tion ask ed for could not fully completed, in whic case the structure