cmsl12.300PREF CE cmr12.300 xix con tributed oth the driv er for the new CAMTEC X.25 in terface and the CAMTEC CONS in terface (X.25 er 802 net orks). This latter driv er as later remo ed from the distribution for lac of use. In addition, Andrew orsley of the Departmen of Computer Science at the Univ ersit of Melb ourne in Australia oin ted out sev eral problems with the FT AM DIS implemen tation. He also dev elop ed replacemen for cmti12.300epy cmr12.300 and cmti12.300 osy cmr12.300 called cmti12.300 epsy cmr12.300After mo ving to Univ ersit College London, he impro ed this system and in tegrated in to the ISODE. Olivier Dub ous of BIM sa in Belgium con tributed some �xes to concur- rency con trol in the FT AM initiator to allo etter in terw orking with the cmss12.300VMS cmr8.300cmr12.300implemen tation of the �lestore. He also suggested some hanges to allo in terw orking with the FT AM T1 and A/111 pro�les. Olli Finni of Nokia elecomm unications pro vided sev eral �xes found when testing in terop erabilit with the TOSI implemen tation of FT AM. Mark R. Horton of T&T Bell Lab oratories also pro vided some help in erifying the op eration of the soft are on 3B2 system running cmss12.300 UNIX cmr12.300System release 2. In addition, Greg La ender of NetW orks One, under con tract to the U.S. Na vy Regional Data Automation Cen ter (NARD C), pro vided mo di�cations to allo the soft are to run on generic ort of cmss12.300 UNIX cmr12.300System release 3. Stev D. Miller of the Univ ersit of Maryland pro vided sev eral �xes to mak the soft are run etter on the cmss12.300 UL TRIX cmr12.300 arian of cmss12.300 UNIX cmr12.300Jem ylor of the Computer Science Departmen at the Univ ersit of Glasgo pro vided some commen ts on the do cumen tation. Hans-W erner Braun of the Univ ersit of Mic higan pro vided the inspira- tion for the initial part of Section 1.2. previous release of the soft are con tained an ISO TP4/CLNP pac age deriv ed from public-domain implemen tation dev elop ed the National Institute of Standards and ec hnology (then called the National Bureau of Standards). The purp ose of including the NIST pac age (and asso ciated supp ort) as to giv an example of ho one ould in terface the co de to \generic" TP4 implemen tation. As the soft are has no een in terfaced to arious nativ TP4 implemen tations, the NIST pac age is no longer presen in the distribution. John A. Scott of the MITRE Corp oration con tributed the SunLink OSI cmr7.300cmss10.300VMS cmr10.300 is trademark of Digital Equipmen Corp oration. cmr12.300xx cmsl12.300 PREF CE cmr12.300in terface for TP4. He also wrote the FT AM/FTP gatew whic the MITRE Corp oration has generously donated to this pac age. Philip B. Jelfs of the ollongong Group upgraded the FT AM/FTP gate- to the \IS-lev el" (In ternational Standard) FT AM. Ric Wilder and Don Chirieleison of the MITRE Corp oration con tributed the VT implemen tation whic the MITRE Corp oration has generously do- nated to this pac age. Jacob Rekh ter of the T. J. atson Researc Cen ter, IBM Corp oration, pro vided some suggestions as to ho the system should orted to the IBM T/PC running either AIX or 4.3 bsd cmr12.300cmcsc10.360 He also �xed the incompatibilities of the FT AM/FTP gatew when running on 4.3 bsd cmr12.300 systems. cmcsc10.360Ashar Aziz and eter anderbilt, oth of of Sun Microsystems Inc., pro- vided some ery useful information on mo difying the SunLink OSI in terface for TP4. Later on, elemen ts of the SunNet 7.0 Dev elopmen eam (Hemma Pra- fullc handra, Ra Sriniv asan, Daniel eller, and Erik Nordmark) made u- merous enhancemen ts and �xes to the system. John Brezak of Ap ollo Computer, Incorp orated orted the ISODE to the Ap ollo orkstation. Don Preuss, also of Ap ollo, con tributed sev eral enhancemen ts and minor �xes. Ole-Jorgen Jacobsen of Adv anced Computing En vironmen ts pro vided some suggestions on the presen tation of the material herein. Nandor Horv ath of the Computer and Automation Institute of the Hun- garian Academ of Sciences while guest researc her at the DFN/GMD in Darmstadt, FR G, pro vided sev eral �xes to the FT AM implemen tation and do cumen tation. George vlou and Graham Knigh of Univ ersit College London con- tributed some managemen instrumen tation to the cmti12.300 libtsap cmr12.300 (3n) library Juha Hein� anen of amp ere Univ ersit of ec hnology pro vided man alu- able commen ts and �xes on the ISODE. aul Keogh of the Nixdorf Researc and Dev elopmen Cen ter, in Dublin, Ireland, pro vided some �xes to the FT AM implemen tation. Oliv er enzel of GMD Berlin con tributed the RF system. L. McLoughlin of Imp erial College con tributed Kerb eros supp ort for the FT AM resp onder. Kevin E. Jordan of CDC pro vided man enhancemen ts to the G3F AX library cmsl12.300PREF CE cmr12.300 xxi John A. Reinart of Cra Researc con tributed man erformance en- hancemen ts. Ed Pring of the T. J. atson Researc Cen ter, IBM Corp oration, pro- vided sev eral �xes to the SMUX implemen tation in ISODE’s SNMP agen t. Uli Betzler of Univ ersit of Karlsruhe donated the HP X.25 in terface and other HP-UX mo di�cations. Alan oung of Concurren Computer Corp oration con tributed man help- ful hanges to the transp ort co de. James Gosling, author of the sup erb Emacs screen editor for cmss12.300 UNIX cmr12.300and Leslie Lamp ort, author of the excellen cmcsc10.360cmr12.300do cumen preparation system oth deserv uc praise for suc winning soft are. Of course, the whole crew at U.C. Berk eley also deserv es tremendous praise for their onderful ork on their arian of cmss12.300 UNIX cmr12.300

Finally full credit for this release ust giv en to Marshall T. Rose. Marshall has for so long master-minded the whole ISODE e�ort. Although he has not een in olv ed in the last mon th or so leading upto this release, the ast ma jorit of the e�ort getting ISODE-7.0 in to shap came from Marshall. jp cjr Nottingham, England July cmmi12.300 1991 cmr12.300xxii cmsl12.300 PREF CE cmbx10.746art In tro duction cmr12.300cmbx10.746Chapter Ov erview cmr12.300This do cumen describ es non-proprietary implemen tation of some of the proto cols de�ned the In ternational Organisation for Standardisation and In ternational Electrotec hnical Commission (ISO/IEC), the In ternational ele- graph and elephone Consultativ Committee (CCITT), and the Europ ean Computer Man ufacturer Asso ciation (ECMA). cmr8.300cmr12.300The purp ose of making this soft are op enly ailable is to accelerate the pro cess of the dev elopmen of applications in the OSI proto col suite. Ex- erience indicates that the dev elopmen of application lev el proto cols tak es as long as or signi�can tly longer than the lo er lev el proto cols. By pro duc- ing non-proprietary implemen tation of the OSI proto col stac k, it is hop ed that researc hers in the academic, public, and commercial arenas ma egin orking on applications immediately Another motiv ation for this ork is to foster the dev elopmen of OSI proto cols oth in the Europ ean RARE and the U.S. In ternet comm unities. The In ternet comm unit is widely kno wn as ha ving pioneered computer-comm unications since the early cmmi12.300 1970 ’s. cmr12.300 This comm unit is ric in kno wledge in the �eld, but curren tly is not activ ely ex- erimen ting with the OSI proto cols. By pro ducing an op enly ailable imple- men tation, it is hop ed that the OSI proto cols will ecome quic kly widespread in the In ternet, and that pro ductiv (and cmti12.300 ainless cmr12.300 transition in the de- fense data net ork (DDN) migh promoted. The RARE comm unit is the set of corresp onding Europ ean academic and researc organisations. While they do not ha the same long implemen tation exp erience as the In ternet cmr7.300cmr10.300In the in terests of brevit unless otherwise noted, the term \OSI" is used to denote these parallel proto col suites. cmr12.300cmr12.300cmsl12.300 CHAPTER 1. VER VIEW cmr12.300comm unit they ha deep commitmen to in ternational standards. It is in tended that this release giv es vital early access to protot yp facilities. cmbx10.5181.1 anatics Need Not Read urther cmr12.300This soft are can supp ort sev eral di�eren net ork services elo the trans- ort service access oin (TSAP). One of these net ork services is the cmcsc10.360 DoD cmr12.300transmission con trol proto col (TCP)[ os81 ]. cmr8.300cmr12.300This ermits the dev elopmen of the higher lev el proto cols in robust and mature in ternet en vironmen t, while pro viding us the luxury of not ha ving to reco de an ything when mo v- ing to net ork where the OSI transp ort proto col (TP) is used to pro vide the TSAP Ho ev er, the soft are also op erates er pure OSI lo er lev els of soft are. It is mainly used in that fashion outside of the United States. Of course, there will alw ys \zealots of the pure faith" making claims to the e�ect that: cmti12.300TCP/IP is de ad! ny work involving TCP/IP simply dilutes the momentum of OSI. cmr12.300or, from the opp osite end of the sp ectrum, that cmti12.300The OSI pr oto ols wil never work! cmr12.300Both of these statemen ts, from diametrically opp osing proto col camps are, of course, completely unfounded and largely in ammatory TCP/IP is here, orks ell, and enjo ys tremendous base of supp ort. OSI is coming, and will ork ell, and when it ev en tually comes of age, it will enjo an ev en larger base of supp ort. The role of ISODE, in this maelstrom that generates uc heat and little ligh t, is to pro vide useful transition path et een the proto col suites in whic complemen tary e�orts can ccur. The ISODE approac is to use the strengths of oth the DDN and OSI proto col suites in co op erativ and ositiv manner. or more detailed exp osition of these ideas, kindly refer to Ros90 or the earlier ork C86 ]. cmr7.300cmr10.300Although the TCP corresp onds most closely to o�ering transp ort service in the OSI mo del, the TCP is used as connection-orien ted net ork proto col (i.e., as coservice to X.25). cmsl12.3001.2. THE NAME OF THE GAME cmr12.300 cmbx10.5181.2 The Name of the Game cmr12.300The name of the soft are is the ISODE. The o�cial pron unciation of the ISODE, tak es four syllables: cmti12.300 I-SO-D-E cmr12.300

This hoice is mandated �at, not usage, in order to oid undue confusion. Please, as courtesy do not sp ell ISODE an other or example, terms suc as ISO/DE or ISO-DE do not refer to the soft are! Similarly do not try to sp ell out ISODE in suc as to imply an a�liation with the In ternational Organisation for Standardization. There is no suc rela- tionship. The cmti12.300 ISO cmr12.300 in ISODE is not an acron ym for this organisation. In fact, the cmti12.300 ISO cmr12.300 in ISODE do esn’t really meaning an ything at all. It just has catc syllable sound. cmbx10.5181.3 Op erating En vironmen ts cmr12.300This release is co ded en tirely in the cmti12.300 cmr12.300 programming language[ KR78 ], and is kno wn to run under the follo wing op erating systems (without an ernel mo di�cations): cmbx12.300Berk eley cmss12.300 UNIX cmr12.300 The soft are should run on an faithful ort of 4.2 bsd cmr12.300 cmcsc10.3604.3 bsd cmr12.300 cmcsc10.360 or 4.4 bsd cmss12.300 UNIX cmr12.300 cmcsc10.360 Sites ha rep orted the soft are running: on the Sun-3 orkstation running Sun cmss12.300 UNIX cmr12.300 4.2 release 3.2 and later; on the Sun Microsystems orkstation (Sun-3, Sun-4, and Sun-386i) run- ning SunOS release 4.0 and later; on Digital Equipmen Corp oration cmss12.300UL TRIX cmr12.300 mac hines (including X.25); the In tegrated Solutions orksta- tion; and on the T/PC running 4.3 bsd cmr12.300 cmr8.300cmcsc10.360 cmr12.300In addition to using the nativ TCP facilities of Berk eley cmss12.300 UNIX cmr12.300 the soft are has also in ter- faced to ersions 4.0 through 7.0 of the SunLink/SunNet X.25 and OSI pac ages (although Sun ma ha to supply ou with some mo di�ed cmtt12.300sgtty cmr12.300 and cmtt12.300 ioctl cmr12.300 include �les if ou are using an earlier ersion of Sun- cmr7.300cmr10.300Do not ho ev er, attempt to compile the soft are with the SunPro cmti10.300 make cmr10.300 program! It is not, con trary to an claims, compatible with the standard cmti10.300 make cmr10.300 facilit urthermore, note that if ou are running ersion of SunOS 4.0 prior to release 4.0.3, then ou ma need to use the cmti10.300 make cmr10.300 program found in cmsl10.300 /usr/old/ cmr10.300 if the standard cmti10.300 make cmr10.300 ou are using is the SunPro cmti10.300 make cmr10.300

In this case, ou will need to put the old, standard cmti10.300 make cmr10.300 in cmsl10.300 /usr/bin/ cmr10.300 and ou can eep the SunPro cmti10.300 make cmr10.300 in cmsl10.300 /bin/ cmr10.300 cmr12.300cmsl12.300 CHAPTER 1. VER VIEW cmr12.300Link X.25). The optional SunLink Comm unications Pro cessor running DCP 3.0 soft are has also een tested with the soft are. cmbx12.300T&T cmss12.300 UNIX cmr12.300 The soft are should run on an faithful ort of System cmss12.300UNIX cmr12.300

The SVR4 ort used an ICL DRS6000 as testb ed. One of the other systems tested as running with an Excelan cmss12.300 EX OS cmr8.300cmr12.3008044 TCP/IP card. The Excelan pac age implemen ts the net orking seman tics of the 4.1a bsd cmss12.300 UNIX cmr12.300 cmcsc10.360 ernel. As consequence, the soft are should run on an faithful ort of 4.1a bsd cmss12.300 UNIX cmr12.300 cmcsc10.360 with only minor amoun of di�cultly As of this writing, ho ev er, this sp eculation has not een eri�ed. The particular system used as Silicon Graphics IRIS orkstation. cmr8.300cmr12.300Another system as running the WIN TCP/IP net orking pac age. The WIN pac age implemen ts the net orking seman tics of the 4.2 bsd cmss12.300UNIX cmr12.300 cmcsc10.360 ernel. The particular system used as 3B2 running System release 2.0.4, with WIN/3B2 ersion 1.0. Another system as also running the WIN TCP/IP net orking pac age but under System release 3.0. The WIN pac age on SVR3 systems em ulates the net orking seman tics of the 4.2 bsd cmss12.300 UNIX cmr12.300 cmcsc10.360 ernel but uses STREAMS and TLI to do so. cmti12.300Note: cmr12.300 The System ort do es not include VT or SNMP cmbx12.300AIX cmr12.300 The soft are should run on the IBM AIX Op erating System whic is cmss12.300 UNIX -based cmr12.300 deriv ativ of T&T’s System V. The particular system used as T/PC system running ersion 2.1.2 of AIX. cmbx12.300HP-UX cmr12.300 The soft are should run on HP’s cmss12.300 UNIX -lik cmr12.300 op erating system, HP- UX. The particular system used as an Indigo 9000/840 system run- ning ersion A.B1.01 of HP-UX. The system as also rep orted to ha run on an HP 9000/350 system under ersion 6.2 of HP-UX. Supp ort for HP’s X.25 has een included. cmbx12.300OS cmr12.300 The soft are should run on the Ridge Op erating system, OS. The particular system used as Ridge-32 running ersion 3.4.1 of OS. cmr7.300cmss10.300EX OS cmr10.300 is trademark of Excelan, Incorp orated. cmr7.300cmr10.300This test as made with an earlier release of this soft are, and access to an SGI orkstation as not ailable when the curren ersion of the soft are tested. Ho ev er, the net orking in terface is still eliev ed to correct for the Excelan pac age.