cmsl12.30017.11. MODIFICA TION OPERA TIONS cmr12.300 223 As an example, lets us consider �lter to represen erson whose name is either \Robbins" cmti12.300 or cmr12.300 \Stev e" cmti12.300 and cmr12.300 \Kille" ). The structure ould lo ok something lik e: cmtt10.329flt_type FILTER_OR The filter is an OR filter flt_un_filter.flt_type FILTER_ITEM First component or the OR is an item flt_un_filter.flt_un_item filter_item (Robbins) The item should match "robbins" flt_un_filter.flt_next->flt_type FILTER_AND Second component or the OR is an AND filter flt_un_filter.flt_next->flt_un_filter.flt_type FILTER_ITEM First component or the AND is an item flt_un_filter.flt_next->flt_un_filter.flt_un_item filter_item (Steve) The item should match "Steve" flt_un_filter.flt_next->flt_un_filter.flt_next->flt_type FILTER_ITEM Second component or the AND is an item flt_un_filter.flt_next->flt_un_filter.flt_next->flt_un_item filter_item (Kille) The item should match "Kille" cmbx10.51817.11 Mo di�cation Op erations cmr12.300There are four op erations ailable to mo dify the directory cmti12.300Note cmr12.300with this ersion of QUIPU, mo dify op erations are only allo ed er AP attempts to mo dify er DSP will return referral errors. cmbx10.43217.11.1 Add cmr12.300add an en try to the DIT use cmtt10.329ds_addentry (arg, error) struct ds_addentry_arg arg; struct DSError error; cmr12.300ou will need to include cmsl12.300 quipu/add.h cmr12.300 to use this pro cedure. The argumen ou ust supply is made up as follo ws: cmr12.300224 cmsl12.300 CHAPTER 17. THE PR OCEDURAL DUA cmtt10.329struct ds_addentry_arg CommonArgs ada_common; DN ada_object; Attr_Sequence ada_entry; }; cmtt12.300ada common cmbx12.300cmr12.300 The common argumen ts as describ ed in Section 17.2.1. cmtt12.300ada object cmbx12.300cmr12.300 The DN of the ob ject ou an to add. cmtt12.300ada entry cmbx12.300cmr12.300 The attributes ou an to add for this en try This ust con tain the RDN of the en try and an \ob jectclass" attribute. Then, the other attribute cmti12.300 must cmr12.300 conform to the set of \optional" and \mandatory" attribute for that ob ject class. cmbx10.43217.11.2 Remo cmr12.300This is used to remo an en try from the DIT. Only leaf en tries can remo ed. cmtt10.329ds_removeentry (arg, error) struct ds_removeentry_arg arg; struct DSError error; cmr12.300ou will need to include cmsl12.300 quipu/remo e.h cmr12.300 to use this pro cedure. The argumen ou ust supply is made up as follo ws: cmtt10.329struct ds_removeentry_arg CommonArgs rma_common; DN rma_object; }; cmtt12.300rma common cmbx12.300 cmr12.300 The common argumen ts as describ ed in 17.2.1. cmtt12.300rma object cmbx12.300 cmr12.300 The DN of the ob ject ou an to remo e. cmsl12.30017.11. MODIFICA TION OPERA TIONS cmr12.300 225 cmbx10.43217.11.3 Mo dify cmtt12.300ModifyEntry cmr12.300 is used to mo dify the attributes of the sp eci�ed en try There are strong restrictions on this op eration as required X.500. In alid op erations result in errors, and as suc none of the requested mo di�cations are made. mo dify an attribute ou ust �rst cmtt12.300 remove cmr12.300 it then cmtt12.300 add cmr12.300 new attribute. ou cannot mo dify the RDN; ou ust use the cmtt12.300 ModifyRDN cmr12.300 op eration describ ed in Section 17.11.4 to do this. cmtt10.329ds_modifyentry (arg, error) struct ds_modifyentry_arg arg; struct DSError error; cmr12.300ou will need to include cmsl12.300 quipu/mo dify .h cmr12.300 to use this pro cedure. The ar- gumen ou ust supply is made up as follo ws: cmtt10.329struct ds_modifyentry_arg CommonArgs mea_common; DN mea_object; struct entrymod mea_changes; }; cmtt12.300mea common cmbx12.300 cmr12.300 The common argumen ts as describ ed in Section 17.2.1. cmtt12.300mea object cmbx12.300 cmr12.300 The DN of the ob ject ou an to mo dify cmtt12.300mea changes cmbx12.300 cmr12.300 tree structure de�ning the hanges ou an to mak to the en try cmtt10.329struct entrymod int em_type; #define EM_ADDATTRIBUTE #define EM_REMOVEATTRIBUTE #define EM_ADDVALUES #define EM_REMOVEVALUES Attr_Sequence em_what; struct entrymod em_next; }; cmtt12.300em type cmbx12.300 cmr12.300 The yp of mo di�cation this is. cmr12.300226 cmsl12.300 CHAPTER 17. THE PR OCEDURAL DUA cmtt12.300em what cmbx12.300 cmr12.300 The attribute ou an to add or remo e. If the op era- tion yp is remo e, then this structure should only con tain an attribute yp e, and not alue. cmtt12.300em next cmbx12.300 cmr12.300 mo dify op eration is built up with series of small mo di�cations. Hence this structure is link ed list. The op- eration is seen as one atomic op eration. cmbx10.43217.11.4 Mo difyRDN cmr12.300mo dify the distinguished attribute alues of an en try ou ust use this op eration; cmtt12.300 modifyEntry cmr12.300 cannot used. cmtt10.329ds_modifyrdn (arg, error) struct ds_modifyrdn_arg arg; struct DSError error; cmr12.300ou will need to include cmsl12.300 quipu/mo difyrdn.h cmr12.300 to use this pro cedure. The argumen ts are: cmtt10.329struct ds_modifyrdn_arg CommonArgs mra_common; DN mra_object; RDN mra_newrdn; char deleterdn; }; cmtt12.300mra common cmbx12.300 cmr12.300 The common argumen ts as describ ed in Section 17.2.1. cmtt12.300mra object cmbx12.300 cmr12.300 The DN of the ob ject ou an to mo dify the name of. cmtt12.300mra newrdn cmbx12.300 cmr12.300 The new RDN. cmtt12.300deleterdn cmbx12.300 cmr12.300 if cmtt12.300 TRUE cmr12.300 then the old RDN will deleted as an attribute; otherwise it will remain as nondistinguished attribute. cmsl12.30017.12. ABANDON cmr12.300 227 cmbx10.51817.12 Abandon cmr12.300The abandon op eration sho wn elo is sligh tly di�eren from the other DUA op erations. It do es not mak uc sense for sync hronous in terface to handle abandon directly In the next release, transparen use of abandon will pro vided. cmtt10.329ds_abandon (arg, error) struct ds_abandon_arg arg; struct DSError error; cmr12.300The argumen structure con tains single parameter supplies the op era- tion in cation id. cmtt10.329struct ds_abandon_arg int aba_invokeid; }; cmr12.300In the sync hronous in terface, an op eration ma abandoned the user en tering \con trol{c" (unless trapp ed user co de). In this case, the abandon will handled the lo er la ers of QUIPU, and the outstanding op eration will return. It ma ha results if the abandon op eration failed, or ma indicate \abandon successful" via the AP error structure! cmbx10.51817.13 Multiple Asso ciations cmr12.300The pro cedural in terface describ ed so far has een based on the assumption of connection to single DSA. Ho ev er, it is ossible to mak connection to ultiple DSAs. cmbx10.43217.13.1 Multiple Binds cmr12.300The bind and un bind routines needed to mak ultiple asso ciation are as follo ws: cmtt10.329dap_bind (ad, arg, error, result, addr) int ad; struct ds_bind_arg *arg; cmr12.300228 cmsl12.300 CHAPTER 17. THE PR OCEDURAL DUA cmtt10.329struct ds_bind_arg *result; struct ds_bind_error *error; struct PSAPaddr *addr; dap_unbind (ad) int ad; cmr12.300The cmtt12.300 arg cmr12.300 cmtt12.300 error cmr12.300 and cmtt12.300 result cmr12.300 argumen ts are as de�ned in Section 17.5 for the routine cmtt12.300 secure_ds_bind cmr12.300

The argumen cmtt12.300 ad cmr12.300 is the asso ciation descriptor of the asso ciation. It will di�eren for eac asso ciation. The cmtt12.300 addr cmr12.300 argumen is the address of the DSA ou wish to con tact. cmbx10.43217.13.2 Other AP Op erations cmr12.300The other AP op erations (read, list, mo dify ), use the same format as already describ ed, but with extra in teger parameters; th us cmtt10.329ds_read (arg, error, result) cmr12.300ecomes cmtt10.329dap_read (ad, id, arg, error, result) cmr12.300where cmtt12.300 ad cmr12.300 is the asso ciation descriptor returned the bind, and cmtt12.300 id cmr12.300 uniquely iden ti�es the op eration with resp ect to other op eration on the same asso cia- tion. cmbx10.746Chapter 18 The Async AP Pro cedural In terface cmr12.300Originally the pro cedural in terface pro viding represen tation of the X.500 AP op erations as only required to pro vide sync hronous eha viour. It is lik ely that man useful applications will written whic only require sync hronous represen tation of op erations; so that ha ving ound to DSA, op erations are constructed in some and then the routine represen ting the relev an op eration is called and will blo un til an appropriate resp onse has een receiv ed from the DSA. Ho ev er, in more sophisticated DUAs it will desirable to ha asyn- hronous or non-blo king routines represen ting the arious AP op erations, so that the DUA can construct and send op erations, erform useful ork whilst aiting for the op erations to complete, and collect and use the re- sp onses to op erations as they ecome ailable. or the ab reasons, new set of pro cedure calls has een written as part of the cmti12.300 lib dsap cmr12.300 (3n) library These calls pro vide represen tation of the X.500 op erations (including the bind op eration) whic can used to pro- gram async hronous erformance of op erations within DUA. This hapter describ es those routines and their in tended use. use the async AP in terface describ ed here it is necessary to include the �le cmsl12.300 quipu/dap2.h cmr12.300

229 cmr12.300230 cmsl12.300 CHAPTER 18. THE ASYNC AP PR OCEDURAL INTERF CE cmbx10.51818.1 Pro cedure Mo del cmbx10.43218.1.1 St yles of Beha viour cmr12.300The routines whic it is desirable to ha to represen X.500 AP op erations dep ends on the eha viour required within DUA. simple DUA ma more easily dev elop ed exp ecting sync hronous eha viour from routines represen ting op erations; AP op erations are in ok ed as routines whic blo un til resp onse to the op eration arriv es and the DUA can then con tin ue according to that resp onse. If, for whatev er reasons, it is undesirable to blo ev ery time AP op eration is requested, then di�eren eha viour is required from the rou- tines represen ting op erations; the op eration request should issued and the routine returned. Subsequen tly routine should ailable to accept resp onse to the request issued and pro cess that resp onse. An additional wist is that there are actually three st yles of eha viour whic it is desirable to mak ailable to DUA programs: simple syn- hronous in terface, an in terruptible sync hronous in terface, and an async hron- ous in terface. The in terruptible sync hronous in terface is the st yle of eha viour describ ed in the previous section. If an op eration is called sync hronously and then in- terrupted (a Con trol-C to the user in terface for instance) during erformance of the op eration, then an abandon AP op eration should automatically in ok ed on the outstanding op eration and appropriate resp onses gathered from the DSA efore returning to the user. The in terruptible sync hronous st yle of eha viour is only ailable for the remote op erations of the direc- tory access con text (read, add en try and not for the bind and un bind op erations. Mixing of st yles of eha viour is deprecated, although there are no kno wn problems. An async hronous op eration request follo ed sync hronous op eration request ma ell get the resp onse to either op eration, whic means hec king the resp onses to all sync hronous requests in the same ys as the resp onses to async hronous requests ust hec ed, th us losing most of the adv an tages that mak the sync hronous st yle orth while in the �rst place. In order to enable the incorp oration of all three st yles, generalised in terface has een written er whic the in terruptible sync hronous in terface describ ed in Section 17.1 has een reimplemen ted. Th us, the routines in that cmsl12.30018.1. PR OCEDURE MODEL cmr12.300 231 previous section can though of as sp ecialised restriction of the in terface describ ed here. The generalised in terface also di�ers, in that it do es not pro vide automatic deco ding of results and errors in to particular parameters, instead returning an indication parameter whic ma include deco ded structures within it. This means that the implemen tation of the old st yle in terface using the generalised routines is not as straigh tforw ard as the ab commen ts migh suggest. uture revisions should tak on oard the separation of the pro vision of routines whic erform AP op erations from the pro vision of routines whic pro vide DUA services in the construction of AP op erations (e.g., getting passw ords for bind request is high-lev el DUA task; parameterisation whic allo ws the use of pre-allo cated result and error return parameters is lo er-lev el DUA task). All that the AP op erations should pro vide is the enco ding of argumen ts, sending of op erations and appropriate subsequen eha viour. Hop efully future do cumen tation will pro duced whic is struc- tured so as to enable clearer relationship et een the di�eren in terfaces and eha viour st yles pro vided for AP op erations. Where eac routine of the sync hronous in terface describ ed in the previous hapter had pre�x of ds_ cmr12.300 cmtt12.300 (when using an implicit asso ciation iden ti�er) or of dap_ cmr12.300 cmtt12.300 (when using an explicit asso ciation iden ti�er), all the routines in the async hronous in terface ha pre�x of Dap ". cmr12.300 All cmtt12.300 op erations in the async hronous in terface tak an explicit asso ciation iden ti�er. or eac of the AP bind op erations, the AP un bind op erations and the AP remote op erations (read, list, searc h, adden try remo een try mo d- ify en try mo difyrdn and abandon) request routine is pro vided. The re- quest routine tak es parameter indicating the st yle of eha viour to used (sync hronous, or async hronous for the bind and un bind op erations requests; sync hronous, in terruptible or async hronous for the AP remote op erations). If the st yle indicated is sync hronous, then the request routine will attempt to construct and send the appropriate op eration and ait for resp onse. If the op eration completes successfully (a result or an error is returned) then the routine returns cmtt12.300 OK cmr12.300

Otherwise, on failure, the routine returns cmtt12.300 NOTOK cmr12.300

If the st yle indicated is in terruptible, then the op eration is sen and an in terruptible ait initiated for resp onse from the DSA. If an in terruption ccurs (see description of the routine cmtt12.300 RoIntrRequest cmr12.300 in the rosap mo d- ule for details of what constitutes an in terruption and ho it is indicated), then an abandon op eration is sen for the outstanding op eration and re- cmr12.300232 cmsl12.300 CHAPTER 18. THE ASYNC AP PR OCEDURAL INTERF CE cmr12.300sp onses from the DSA are aited for oth the abandon op eration and for the outstanding op eration. Except in the case of an in terruption the st yle of eha viour is exactly the same as the sync hronous st yle. If the st yle indicated is async hronous, then the op eration is sen and the routine returns. or the AP bind and AP un bind op erations retry routine is pro vided for eac op eration whic when called will either complete the outstanding op eration or indicate that it is not et complete. or the AP remote op erations single ait routine is ailable whic will complete an outstanding op eration, if there is one whic can completed, or indicate that there is no completable op eration. The alue used to indicate the st yle of eha viour is orro ed from the rosap cmr12.300 cmtt12.300 mo dule: cmtt12.300ROS SYNC cmbx12.300 cmr12.300 Simple sync hronous eha viour: blo un til DSA resp onds. cmtt12.300ROS INTR cmbx12.300 cmr12.300 In terruptible sync hronous eha viour: blo un til DSA re- sp onds or an in terruption ccurs. (Un tidily the de�nition of the alue cmtt12.300 ROS_INTR cmr12.300 is curren tly con tained in cmsl12.300 quipu/dap2.h .) cmtt12.300ROS cmr12.300 ASYNC cmr12.300 Async hronous eha viour: send op eration, do not blo k. cmbx10.43218.1.2 Argumen ts cmr12.300Argumen ts tak en async AP request op erations are, in general, binding (or asso ciation) iden ti�er whic iden ti�es the asso ciation on whic to in ok the op eration; an op eration iden ti�er whic it is the resp onsibilit of the DUA to generate, main tain and use as reference (e.g., for abandoning previously requested op eration); represen tation of the argumen for the op eration; an indication return parameter through whic information on the outcome of the op eration can returned to the in ok er of the routine; and of course the eha viour st yle indicator. cmbx10.43218.1.3 Indications cmr12.300All of the routines represen ting X.500 op erations in this pro cedural in terface tak an indication parameter, the yp of whic is oin ter to pre-allo cated cmtt12.300DAPindication cmr12.300 structure.