cmsl12.3001.5. NOTE ON THIS IMPLEMENT TION cmr12.300 cmsy10.360cmr12.300 The cmti12.300 epy cmr12.300 (1) compiler, whic reads sp eci�cation for an application and pro duces program fragmen that builds or recognises the data structures (APDUs in OSI argot) whic are comm unicated that application. cmsy10.360cmr12.300 The new cmti12.300 epsy cmr12.300 (1) compiler whic will replace cmti12.300 epy cmr12.300 and cmti12.300 osy cmr12.300 programs in future release of the ISODE. cmsy10.360cmr12.300 The cmti12.300 libr osy cmr12.300 (3n) library whic is library for applications using this distributed applications paradigm. In cmti12.300 olume Five cmr12.300the QUIPU directory is describ ed, whic curren tly con- sists of sev eral programs and library: cmsy10.360cmr12.300 The cmti12.300 quipu cmr12.300 (8c) program, whic is directory system agen (DSA); cmsy10.360cmr12.300 The cmti12.300 dish cmr12.300 (1c) family of programs, whic are set of directory shell commands; and, cmsy10.360cmr12.300 The cmti12.300 lib dsap cmr12.300 (3n) library whic is library for applications using the directory cmbx10.5181.5 Note on This Implemen tation cmr12.300Although the implemen tation describ ed herein migh form the basis for pro duction en vironmen in the near future, this release is not represen ted as \pro duction soft are". Ho ev er, throughout the dev elopmen of the soft are, ev ery e�ort has een made to emplo go soft are practices whic result in e�cien co de. In particular, the curren implemen tation oids excessiv cop ying of ytes as data mo es et een la ers. Some rough initial timings of ec ho and sink en tities at the transp ort and session la ers indicate data transfer rates quite comp etitiv with ra TCP so et (most di�erences ere lost in the noise). The ork in olv ed to ac hiev this e�ciency as not demanding. Additional ork as required so that programs utilising the cmti12.300 libpsap cmr12.300 (3) library could enjo this lev el of erformance. Although data transfer rates at the reliable transfer and remote op erations la ers are not as go as ra TCP they are still quite impressiv (on the erage, the use of OS in terface cmr12.30010 cmsl12.300 CHAPTER 1. VER VIEW cmr12.300(o er presen tation, session, and ultimately the TCP) is only 20% slo er than ra TCP in terface). cmbx10.5181.6 Changes Since the Last Release cmr12.300brief summary of the ma jor hanges et een v. 6.0 and v. 7.0 are no presen ted. These are the user-visible hanges only; hanges of strictly in ternal nature are not discussed. cmsy10.360cmr12.300 new program, cmti12.300 epsy cmr12.300has een dev elop ed to replace oth cmti12.300 epy cmr12.300 and cmti12.300osy cmr12.300It is describ ed in cmti12.300 olume our cmr12.300cmsy10.360cmr12.300 The cmti12.300 dsabuild cmr12.300 program has een remo ed, in fa or of some shell scripts. cmsy10.360cmr12.300 The \higher erformance nameservice" has een discon tin ued in fa or of \user-friendly nameservice". As suc h, the syn tax of the cmtt12.300 str2aei cmr12.300routine has hanged. This routine will so on deprecated, so get in the habit of using the new cmtt12.300 str2aeinfo cmr12.300 routine discussed in the ISODE Man ual. cmsy10.360cmr12.300 The cmtt12.300 na_type cmr12.300 and cmtt12.300 na_subnet cmr12.300 �elds of the net ork address structure describ ed in the ISODE Man ual ha een renamed. or compatibilit macros are pro vided. These macros will remo ed after this release. cmsy10.360cmr12.300 The stub directory facilit is no deprecated in fa or of an OSI di- rectory based approac h. As result, the cmti12.300 aetbuild cmr12.300 program has een remo ed. cmsy10.360cmr12.300 An in terw orking problem in the presen tation la er has een �xed in bac kw ards compatible manner. This should not a�ect in terop erabilit in this release. The bac kw ards compatibilit will remo ed after this release. As rule, the upgrade pro cedure is o-step pro cess: �rst, attempt to compile our co de, eeping in mind the hanges summary relev an to the co de; and, second, once the co de successfully compiles, run the co de through cmti12.300lint cmr12.300 (1) with the supplied lin libraries. cmsl12.3001.6. CHANGES SINCE THE LAST RELEASE cmr12.300 11 Although ev ery attempt has een made to oid making hanges whic ould a�ect previously co ded applications, in some cases incompatible hanges ere required in order to ac hiev etter erall structure. cmr12.30012 cmsl12.300 CHAPTER 1. VER VIEW cmbx10.746art Application Services cmr12.30013 cmbx10.746Chapter Asso ciation Con trol cmr12.300The cmti12.300 lib acsap cmr12.300 (3n) library implemen ts the Asso ciation Con trol Service (A CS). Logically one views an application to consist of sev eral cmti12.300 applic ation servic elements cmr12.300 (ASE’s). Although these ASEs co op erate, eac erforms di�er- en function for the application. The Asso ciation Con trol Service Elemen (A CSE) is concerned with the task of \starting" and \stopping" the net- ork for the application. That is, an application uses the CSE to establish connection, termed an cmti12.300 asso ciation cmr12.300 et een users. The asso ciation cmti12.300binds cmr12.300 the users, whic are referred to as the cmti12.300 initiator cmr12.300 and the cmti12.300 esp onder cmr12.300

This asso ciation, once established is used other ASEs (e.g., the remote op erations service elemen t). Later, the CSE is called up on to release the asso ciation, either gracefully (p erhaps with some negotiation), or abruptly (with ossible loss of information). Lik most mo dels of OSI services, the underlying assumption is one of an async hronous en vironmen t: the service pro vider ma generate ev en ts for the service user without the latter en tit triggering the actions whic led to the ev en t. or example, in sync hronous en vironmen t, an indication that data has arriv ed usually ccurs only when the service user asks the service pro vider to read data; in an async hronous en vironmen t, the service pro vider ma in terrupt the service user at an time to announce the arriv al of data. The cmtt12.300 acsap cmr12.300 mo dule in this release presen ts sync hronous in terface. Ho w- ev er once the asso ciation is established, an async hronous in terface ma selected. The cmtt12.300 acsap cmr12.300 mo dule itself is naiv as to the in terface eing used: the particular application service elemen whic is resp onsible for transferring data will manage the asso ciation once the CSE has established it. 15 cmr12.30016 cmsl12.300 CHAPTER 2. ASSOCIA TION CONTR OL cmr12.300All of the routines in the cmti12.300 lib acsap cmr12.300 (3n) library are in teger-v alued. They return the manifest constan cmtt12.300 OK cmr12.300 on success, or cmtt12.300 NOTOK cmr12.300 otherwise. In some circumstances, failures are fatal and cause (or are caused y) the asso ciation eing released. Section 2.7 describ es ho suc failures ma distinguished. cmbx10.5182.1 An Imp ortan Note cmr12.300In the curren release there are sev eral ys to establish an asso ciation. This is due to recen hanges in the OSI application la er, and desire to remain compatible with previous ork. Users are strongly encouraged to use the new facilities describ ed herein, as the older facilities will ev en tually remo ed. Here are the new facilities ailable: cmbx12.300Desired Service Asso ciation Primitiv es Section(s) cmr12.300Remote Op erations cmss12.300A-ASSOCIA TE cmr12.3002.2 (complete discipline) cmss12.300A-RELEASE cmr12.3003.3.1 ISO88e CCI88c cmss12.300A-ABORT cmr12.300Remote Op erations cmss12.300RT-OPEN cmr12.3004.1 (complete discipline cmss12.300RT-CLOSE cmr12.3003.3.1 with reliable transfer) ISO88e CCI88c Reliable ransfer cmss12.300RT-OPEN cmr12.3004.1 ISO88c CCI88a cmss12.300RT-CLOSE cmsl12.3002.2. ASSOCIA TIONS cmr12.300 17 Here are the old facilities ailable: cmbx12.300Desired Service Asso ciation Primitiv es Section cmr12.300Remote Op erations cmss12.300RO-BEGIN cmr12.300A.1 (basic discipline) cmss12.300RO-END cmr12.300ECM85 Remote Op erations cmss12.300X.410 OPEN cmr12.300A.2 (adv anced discipline cmss12.300X.410 CLOSE cmr12.3003.3.1 with reliable transfer) CCI84b Reliable ransfer cmss12.300X.410 OPEN cmr12.300A.2 CCI84b cmss12.300X.410 CLOSE cmr12.300In short, dep ending on whether Reliable ransfer Service Elemen (R TSE) is desired, for the purp oses of asso ciation con trol, all new appli- cations should use either the library discussed elo w, or the reliable transfer routines discussed in Section 4.1 on page 87. cmbx10.5182.2 Asso ciations cmr12.300There are three asp ects of asso ciation managemen t: cmti12.300 asso ciation establish- ment cmr12.300 cmti12.300 asso ciation ele ase cmr12.300 and, cmti12.300 asso ciation ab ort cmr12.300

Eac of these are no describ ed in turn. cmbx10.4322.2.1 Asso ciation Establishmen cmr12.300The cmti12.300 lib acsap cmr12.300 (3n) library distinguishes et een the user whic started an asso ciation, the cmti12.300 initiator cmr12.300 and the user whic as subsequen tly ound to the asso ciation, the cmti12.300 esp onder cmr12.300 sometimes term these en tities the cmti12.300 client cmr12.300and the cmti12.300 server cmr12.300 resp ectiv ely cmbx12.300Addresses cmr12.300Addresses for the asso ciation con trol service en tit consist of parts: presen tation address (as discussed in Section 2.2 on page 16 of cmti12.300 olume Two ), cmr12.300and application-en tit information. In ternally the cmtt12.300 AEInfo cmr12.300 is used to repre- sen this notion: cmr12.30018 cmsl12.300 CHAPTER 2. ASSOCIA TION CONTR OL cmtt10.329typedef struct AEInfo PE aei_ap_title; PE aei_ae_qualifier; int aei_ap_id; int aei_ae_id; int aei_flags; #define AEI_NULL 0x00 #define AEI_AP_ID 0x01 #define AEI_AE_ID 0x02 AEInfo, *AEI; #define NULLAEI ((AEI) 0) cmr12.300This structure con tains sev eral elemen ts: cmtt12.300aei ap title cmbx12.300 cmr12.300 the application-pro cess title; cmtt12.300aei ae qualifier cmbx12.300 cmr12.300 the application-en tit quali�er; cmtt12.300aei ap id cmbx12.300 cmr12.300 the application-pro cess in cation iden ti�er; cmtt12.300aei ae id cmbx12.300 cmr12.300 the application-en tit in cation iden ti�er; and, cmtt12.300aei flags cmbx12.300 cmr12.300 ags, indicating whic h, if an of the in cation-iden ti�ers are presen t. The routing cmtt12.300 sprintaei cmr12.300 can used to return ull-terminated string describing the application-en tit cmtt10.329char *sprintaei (aei) AEI aei; cmr12.300Finally the routine cmtt12.300 oid2aei cmr12.300 con erts ob ject iden ti�ers (discussed in Sec- tion 5.4.6 on page 135) and con erts them to application-en tit information. This is used the stub-directory service: cmtt10.329AEI oid2aei (oid) OID oid; cmr12.300In Figure 2.1, an example of ho one constructs the address for the File ransfer, Access and Managemen (FT AM) service on host cmtt12.300 RemoteHost cmr12.300 is presen ted. The ey routine is cmtt12.300 _str2aei cmr12.300