cmsl12.30018.1. PR OCEDURE MODEL cmr12.300 233 cmtt10.329struct DAPindication int di_type; #define DI_RESULT #define DI_ERROR #define DI_PREJECT #define DI_ABORT union struct DAPresult di_un_result; struct DAPerror di_un_error; struct DAPpreject di_un_preject; struct DAPabort di_un_abort; di_un; #define di_result di_un.di_un_result #define di_error di_un.di_un_error #define di_preject di_un.di_un_preject #define di_abort di_un.di_un_abort }; cmr12.300This structure is discriminated union (tag elemen follo ed union). Dep ending on the routine called, st yle of eha viour requested, and the alue returned the routine the con ten ts of the indication should readily re- triev able. or the bind and un bind routines the cmtt12.300 DAPindication cmr12.300 structure is only up dated on failure and will con tain an ab ort indication. or the AP remote op erations the cmtt12.300 DAPindication cmr12.300 structure is used to indicate failure of the asso ciation, failure of the request, an error resp onse to request, or result resp onse to request. When the cmtt12.300 DAPindication cmr12.300 structure is used to indicate failure of the asso ciation it will con tain cmtt12.300 DAPabort cmr12.300 structure. cmtt10.329struct DAPabort int da_source; int da_reason; #define DA_SIZE 512 int da_cc; char da_data[DA_SIZE]; cmr12.300234 cmsl12.300 CHAPTER 18. THE ASYNC AP PR OCEDURAL INTERF CE cmtt12.300da source cmbx12.300cmr12.300 the source of the ab ort, one of: cmbx12.300alue Source cmtt12.300DA USER cmr12.300service-user (p eer) cmtt12.300DA PROVIDER cmr12.300service-pro vider cmtt12.300DA LOCAL cmr12.300lo cal APM cmtt12.300da reason cmbx12.300cmr12.300 The reason for ab orting the asso ciation (if kno wn). cmtt12.300da data cmbx12.300da cmtt12.300 cc cmbx12.300cmr12.300 diagnostic string from the pro vider. When the cmtt12.300 DAPindication cmr12.300 structure is used to indicate rejection it will con tain cmtt12.300 DAPpreject cmr12.300 structure. cmtt10.329struct DAPpreject int dp_id; int dp_source; int dp_reason; #define DP_SIZE 512 int dp_cc; char dp_data[DP_SIZE]; cmtt12.300dp id cmbx12.300 cmr12.300 the op eration iden ti�er of the op eration rejected. cmtt12.300dp source cmbx12.300 cmr12.300 the source of the ab ort, taking the same alues as cmtt12.300 da_source cmr12.300in the cmtt12.300 DAPabort cmr12.300 structure describ ed ab e. cmtt12.300dp reason cmbx12.300 cmr12.300 The reason for rejecting the op eration (if kno wn). cmtt12.300dp data cmbx12.300 dp cmtt12.300 cc cmbx12.300 cmr12.300 diagnostic string from the pro vider. When the cmtt12.300 DAPindication cmr12.300 structure is used to indicate result in resp onse to previously issued remote op eration request it will con tain cmtt12.300 DAPresult cmr12.300structure. cmsl12.30018.1. PR OCEDURE MODEL cmr12.300 235 cmtt10.329struct DAPresult int dr_id; struct DSResult dr_res; cmtt12.300dr id cmbx12.300 cmr12.300 the op eration iden ti�er of the op eration for whic this is the result. cmtt12.300dr res cmbx12.300 cmr12.300 the deco ded result structure. The op eration iden ti�er should used on the receipt of an op eration re- sult to determine the op eration the result applies to, and the result structure handled appropriately When the cmtt12.300 DAPindication cmr12.300 structure is used to indicate error in resp onse to previously issued remote op eration request it will con tain cmtt12.300 DAPerror cmr12.300structure. cmtt10.329struct DAPerror int de_id; struct DSError de_err; cmtt12.300de id cmbx12.300 cmr12.300 the op eration iden ti�er of the op eration for whic this is the error resp onse. cmtt12.300de err cmbx12.300 cmr12.300 the deco ded error structure. The op eration iden ti�er should used on the receipt of an op eration error to determine the op eration the error applies to, and the error structure handled appropriately cmbx10.43218.1.4 Return alues cmr12.300The alues returned the arious routines in this in terface and their mean- ings are more complicated than ma en tirely reasonable. Ho ev er, quic erview go es as follo ws: cmsy10.360cmr12.300 for bind and un bind op erations sync hronous st yle and AP remote op erations in sync hronous or in terruptible st yle, the request routines ma return cmtt12.300 NOTOK cmr12.300 on failure and cmtt12.300 OK cmr12.300 on success. cmr12.300236 cmsl12.300 CHAPTER 18. THE ASYNC AP PR OCEDURAL INTERF CE cmsy10.360cmr12.300 for bind and un bind op erations async hronous st yle, the request routines ma return cmtt12.300 NOTOK cmr12.300 on failure, cmtt12.300 DONE cmr12.300 on completion, and cmtt12.300 CONNECTING_1 cmr12.300or cmtt12.300 CONNECTING_2 cmr12.300 when incomplete. cmsy10.360cmr12.300 for AP remote op erations async hronous st yle, the request routines ma return cmtt12.300 NOTOK cmr12.300 on failure, cmtt12.300 OK cmr12.300 on successful in cation. cmbx10.51818.2 Binding and Un binding cmbx10.43218.2.1 Binding cmr12.300able to send AP remote op erations to DSA it is necessary to establish an asso ciation with the DSA using AP bind op eration. This can accomplished either sync hronously or async hronously using the routine cmtt12.300DapAsynBindReqAux cmr12.300 cmtt10.329int DapAsynBindReqAux (callingtitle, calledtitle, callingaddr, calledaddr, prequirements, srequirements, isn, settings, sf, bindarg, qos, dc, di, async) AEI callingtitle; AEI calledtitle; struct PSAPaddr callingaddr; struct PSAPaddr calledaddr; int prequirements; int srequirements; long isn; int settings; struct SSAPref sf; struct ds_bind_arg bindarg; struct QOStype qos; struct DAPconnect dc; struct DAPindication di; int async; cmr12.300This routine will attempt to call DSA at the called address and/or with the called title, to establish directory access asso ciation using the directory bind argumen pro vided. cmsl12.30018.2. BINDING AND UNBINDING cmr12.300 237 Often, all that is required for man of these parameters is that they are initialised to appropriate alues. The routine cmtt12.300 DapAsynBindRequest cmr12.300 is pro vided whic sets up sensible defaults for most of the parameters efore calling the routine cmtt12.300 DapAsynBindReqAux cmr12.300 cmtt10.329int DapAsynBindRequest (calledaddr, bindarg, dc, di, async) struct PSAPaddr calledaddr; struct ds_bind_arg bindarg; struct DAPconnect dc; struct DAPindication di; int async; cmtt12.300calledaddr cmbx12.300 cmr12.300 the address of the DSA to send the bind request to. The cmtt12.300PSAPaddr cmr12.300 structure is describ ed in cmti12.300 olume Two cmr12.300 and more general discussion of addresses is giv en in cmti12.300 olume One cmr12.300 cmtt12.300bindarg cmbx12.300 cmr12.300 is represen tation of the argumen of the AP bind op eration. The cmtt12.300 ds_bind_arg cmr12.300 structure is describ ed in Section 17.1. cmtt12.300dc cmbx12.300 cmr12.300 is used to return bind resp onse information when resp onse is re- ceiv ed. The cmtt12.300 DAPconnect cmr12.300 structure comprises connection informa- tion from the underlying asso ciation and structure con taining represen tation of the bind resp onse (bind result or bind error) if an cmtt12.300di cmbx12.300 cmr12.300 is the indication parameter describ ed ab in Section 18.1.3. cmtt12.300async cmbx12.300 cmr12.300 can tak one of alues: cmtt12.300 ROS_ASYNC cmr12.300 or cmtt12.300 ROS_SYNC cmr12.300

If the alue is cmtt12.300 ROS_SYNC cmr12.300 then the routine will ait resp onse to the asso- ciation request and attempt to deco de the alue returned in that resp onse. If the alue is cmtt12.300 ROS_ASYNC cmr12.300 then the routine ma return without receiving an asso ciation resp onse, whic ma hec ed for later using the cmtt12.300 DapAsynBindRetry cmr12.300 routine. The cmtt12.300 DAPconnect cmr12.300 structure is used to return the resp onse to AP bind op eration: cmtt10.329struct DAPconnect int dc_sd; cmr12.300238 cmsl12.300 CHAPTER 18. THE ASYNC AP PR OCEDURAL INTERF CE cmtt10.329int dc_pctx_id; struct AcSAPconnect dc_connect; int dc_result; #define DC_RESULT #define DC_ERROR #define DC_REJECT union struct ds_bind_arg dc_bind_res; struct ds_bind_error dc_bind_err; dc_un; }; cmtt12.300dc sd cmbx12.300 cmr12.300 the asso ciation iden ti�er assigned to the ound asso ciation. cmtt12.300dc pctx id cmbx12.300 cmr12.300 the iden ti�er of the directory access con text in the negoti- ated list of presen tation con texts. cmtt12.300dc connect cmbx12.300 cmr12.300 the connect information for the underlying asso ciation. cmtt12.300dc result cmbx12.300 cmr12.300 the yp of resp onse receiv ed. cmtt12.300dc bind res cmbx12.300 cmr12.300 the deco ded bind result if the resp onse is result. cmtt12.300dc bind err cmbx12.300 cmr12.300 the deco ded bind error if the resp onse is an error. or explanations of the other parameters to cmtt12.300 DapAsynBindReqAux cmr12.300 see the description of the cmtt12.300 AcAssocRequest cmr12.300 routine on page 32 of cmti12.300 olume One cmr12.300

When the async hronous st yle of eha viour is selected for bind request, the cmtt12.300 DapAsynBindRetry cmr12.300 can used to attempt to complete the bind and pro- cess an resp onse. In order to determine when to call cmtt12.300 DapAsynBindRetry cmr12.300 the metho ds for async hronously establishing connections describ ed in Sec- tion 4.2.3 on page 112 in cmti12.300 olume Two cmr12.300 should applied. Essen tially the alues cmtt12.300 CONNECTING_1 cmr12.300 and cmtt12.300 CONNECTING_2 cmr12.300 are used to determine whether the asso ciation establishmen is curren tly blo ed on reading or writing, and is used in constructing call to cmtt12.300 xselect cmr12.300 to determine if further progress can made. If the call to cmtt12.300 xselect cmr12.300 indicates that further ork can done then cmtt12.300DapAsynBindRetry cmr12.300 should called. cmsl12.30018.2. BINDING AND UNBINDING cmr12.300 239 cmtt10.329int DapAsynBindRetry (sd, do_next_nsap, dc, di) int sd; int do_next_nsap; struct DAPconnect dc; struct DAPindication di; cmtt12.300sd cmbx12.300 cmr12.300 the asso ciation descriptor returned in the cmtt12.300 DAPconnect cmr12.300 structure af- ter an async hronous call to cmtt12.300 DapAsynBindReqAux cmr12.300 cmtt12.300do next nsap cmbx12.300 cmr12.300 is used to sp ecify whether the asso ciation should re- tried on the same NSAP of the called address originally passed to cmtt12.300DapAsynBindReqAux cmr12.300 or whether to giv up on the curren NSAP and go on to the next (if an y). alue of zero will sp ecify retrying on the same NSAP non-zero alue sp eci�es retrying on the next NSAP This is somewhat messy as it forces the calling co de to eep trac of ho long particular NSAP has een tried for and when to try another. If there are no more NSAPs when the next NSAP is requested, then the asso ciation attempt is deemed to ha failed and an appropriate indication is generated. cmtt12.300dc cmbx12.300 cmr12.300 if the routine returns cmtt12.300 DONE cmr12.300 then this structure will con tain the con- nect information as describ ed for cmtt12.300 DapAsynBindReqAux cmr12.300 ab e. cmtt12.300di cmbx12.300 cmr12.300 if the routine returns cmtt12.300 NOTOK cmr12.300 then this structure will con tain the indication information. cmbx10.43218.2.2 Un binding cmr12.300When DUA no longer needs to ound to DSA it can issue AP un bind op eration to un bind from the DSA and end the asso ciation. This is ac hiev ed using the cmtt12.300 DapUnBindRequest cmr12.300 routine. cmtt10.329int DapUnBindRequest (sd, secs, dr, di) int sd; int secs; struct DAPrelease dr; struct DAPindication di; cmtt12.300sd cmbx12.300 cmr12.300 the asso ciation iden ti�er for the asso ciation from whic the DUA wishes to un bind. cmr12.300240 cmsl12.300 CHAPTER 18. THE ASYNC AP PR OCEDURAL INTERF CE cmtt12.300secs cmbx12.300 cmr12.300 the um er of seconds to sp end trying to un bind. cmtt12.300dr cmbx12.300 cmr12.300 the result of un binding when complete. cmtt12.300di cmbx12.300 cmr12.300 an indication. If the un bind op eration fails then the routine will return cmtt12.300 NOTOK cmr12.300 and an appropriate indication. If the un bind op eration completes successfully within cmtt12.300 secs cmr12.300 seconds then the routine will return cmtt12.300 OK cmr12.300 and the cmtt12.300 DAPrelease cmr12.300 structure will �lled out. If no un bind resp onse is receiv ed within cmtt12.300 secs cmr12.300 seconds the routine will return alue of cmtt12.300 DONE cmr12.300 and the un bind should completed using the routine cmtt12.300DapUnBindRetry cmr12.300 cmtt10.329int DapUnBindRetry (sd, secs, dr, di) int sd; int secs; struct DAPrelease dr; struct DAPindication di; cmr12.300Whic tak es exactly the same parameters and has similar eha viour to the routine cmtt12.300 DapUnBindRequest cmr12.300 ab e. cmbx10.51818.3 AP Remote Op erations cmr12.300or eac AP remote op eration (read, abandon, add en try there is routine in the async hronous in terface to request that op eration. The cmtt12.300 DapRead cmr12.300routine will describ ed in detail, whic tak en in conjunction with the de- scriptions of argumen ts giv en in Section 17 should also pro vide adequate description of the routines cmtt12.300 DapCompare cmr12.300 cmtt12.300 DapAbandon cmr12.300 cmtt12.300 DapList cmr12.300 cmtt12.300 DapSearch cmr12.300 cmtt12.300DapAddEntry cmr12.300 cmtt12.300 DapRemoveEntry cmr12.300 cmtt12.300 DapModifyEntry cmr12.300 and cmtt12.300 DapModifyRDN cmr12.300

All these routines can in ok ed with sync hronous, in terruptible or asyn- hronous st yles of eha viour. In the sync hronous and in terruptible cases the call will not return un til resp onse is receiv ed (in the in terruptible st yle an in terruption will cause an automatic sending of an abandon request for the op eration requested the routine and will ait and return the resp onse to that op eration). In the async hronous case the routine will return after the request has een sen and sp eci�c pro cedures for receiving resp onses ust undertak en using the cmtt12.300 DapInitWaitRequest cmr12.300 routine. cmsl12.30018.3. AP REMOTE OPERA TIONS cmr12.300 241 cmbx10.43218.3.1 In oking Requests cmtt10.329int DapRead (ad, id, arg, di, asyn) int ad; int id; struct ds_read_arg arg; struct DAPindication di; int asyn; cmtt12.300ad cmbx12.300 cmr12.300 the asso ciation iden ti�er for the ound asso ciation er whic to send the read op eration. cmtt12.300id cmbx12.300 cmr12.300 the op eration iden ti�er to assign the the read op eration. cmtt12.300arg cmbx12.300 cmr12.300 the read argumen t. cmtt12.300di cmbx12.300 cmr12.300 an indication parameter, only used if the request fails. cmtt12.300asyn cmbx12.300 cmr12.300 the eha viour st yle selector. If cmtt12.300 DapRead cmr12.300 is in ok ed with sync hronous eha viour, then it will blo un til resp onse arriv es, and hop that the resp onse is for the op eration just requested, although no guaran tees are made that this is so. If the in terruptible st yle is selected then the call ma in terrupted some signals and an abandon op eration for the op eration requested is generated when this ccurs, with the routine then aiting oth the resp onse to the abandon op eration and to the original op eration efore returning. If the async hronous st yle is selected, then the call issues the request and returns, the resp onse should exp ected in subsequen call to the routine cmtt12.300DapInitWaitRequest cmr12.300 cmbx10.43218.3.2 Receiving Resp onses cmtt10.329int DapInitWaitRequest (sd, secs, di) int sd; int secs; struct DAPindication di; cmtt12.300sd cmbx12.300 cmr12.300 the asso ciation iden ti�er. cmr12.300242 cmsl12.300 CHAPTER 18. THE ASYNC AP PR OCEDURAL INTERF CE cmtt12.300secs cmbx12.300 cmr12.300 the um er of seconds to sp end aiting for resp onse; cmtt12.300 OK cmr12.300 will pro duce olling e�ect and cmtt12.300 NOTOK cmr12.300 will pro duce blo king e�ect. cmtt12.300di cmbx12.300 cmr12.300 the indication structure. If the cmtt12.300 DapInitWaitRequest cmr12.300 routine returns cmtt12.300 OK cmr12.300 then there is resp onse con tained in the indication parameter. If it returns cmtt12.300 DONE cmr12.300 then there as no resp onse ailable within the sp eci�ed time. cmbx10.51818.4 Programming Commen ts cmr12.300This in terface has een written with exp ectations of the follo wing sort of program structure in mind. Through in teraction with user or from argumen ts or tailoring, DUA will undertak to attempt one or more AP bind op erations to one or more DSAs. An async hronous call to cmtt12.300 DapAsynBindReqAux cmr12.300 should made using an appropriate bind argumen for eac DSA that the DUA wishes to bind to. If the asso ciation completes then op erations can constructed and in ok ed on the ound asso ciation iden ti�ed the alue returned in the cmtt12.300 dc_sd cmr12.300 �elds of the cmtt12.300 DAPconnect cmr12.300 structure cmtt12.300 dc_sd cmr12.300

If the alue returned the cmtt12.300 DapAsynBindRequest cmr12.300 pro cedure call is either cmtt12.300CONNECTING_1 cmr12.300 or cmtt12.300 CONNECTING_2 cmr12.300 then this alue should recorded along with the alue returned in the cmtt12.300 dc_sd cmr12.300 �eld of the cmtt12.300 dc cmr12.300 parameter, whic iden- ti�es the asso ciation ev en though it is not et complete. Op erations cmti12.300 must not cmr12.300 in ok ed using this iden ti�er un til the ound asso ciation is completely established. later stage, for eac outstanding asso ciation request, dep ending on whether the last alue returned for the asso ciation attempt on that asso cia- tion iden ti�er is cmtt12.300 CONNECTING_1 cmr12.300 or cmtt12.300 CONNECTING_2 cmr12.300 the routine cmtt12.300 xselect cmr12.300 should used to hec for writing or reading on the alue returned cmtt12.300 PSelectMask cmr12.300for the giv en asso ciation iden ti�er. If the call to cmtt12.300 xselect cmr12.300 indicates that writing (or reading) is ailable then the routine cmtt12.300 DapAsynBindRetry cmr12.300 should called for that asso ciation iden ti�er. This should rep eated un til the asso ciation attempt fails or is com- pleted, at whic oin op erations can constructed and in ok ed er the