cmsl12.3002.1. SUMMAR cmr12.300 13 cmsy10.360cmr12.300 QUIPU alw ys supplies the optional haining argumen \target" ev en if the base ob ject in the AP argumen ts is the same. cmsy10.360cmr12.300 The ob ject class \without an assigned ob ject iden ti�er" is not recog- nised unless the \alias" ob ject class is also presen t. cmsy10.360cmr12.300 Non Sp eci�c Sub ordinate References are nev er follo ed QUIPU DSA, but they are passed on correctly to the clien if generated. QUIPU is in tended to pro vide an en vironmen for exp erimen tation with standardized directory services. It is used the ISODE for iden ti�cation of the lo cation of OSI applications (including QUIPU) and for pro vision of white and ello page services. The directory abstract service and DSA abstract service de�ned in CCI88 ISO88 and their asso ciated proto cols are supp orted. or replication the In ternet DSP proto col is used. Ma jor asp ects of the QUIPU implemen tation are: cmsy10.360cmr12.300 Use of memory structures to pro vide fast access. cmsy10.360cmr12.300 Activit sc heduling within the DSA to allo for ultiple accesses. cmsy10.360cmr12.300 General and exible searc hing capabilities. cmsy10.360cmr12.300 Extensions to pro vide access con trol. cmsy10.360cmr12.300 External sc hema managemen cmsy10.360cmr12.300 Use of the directory to con trol distributed op erations. The curren implemen tation pro vides DSA, and pro cedural in terface to the directory abstract service, whic will enable other applications to use the directory There is also directory shell in terface DISH. This pro vides full access to the directory abstract service, using the pro cedural in terface. standard distributed op erations are used with oth referrals and haining (using the directory system proto col) pro vided. full discussion of the design issues relating to QUIPU can found in Kil89b ]. cmr12.30014 cmsl12.300 CHAPTER 2. VER VIEW OF QUIPU cmbx10.5182.2 Pronouncing QUIPU cmr12.300The name of the INCA directory is QUIPU. The o�cial pron unciation of QUIPU tak es syllables: cmti12.300 kwip-o cmr12.300cmbx10.5182.3 Wh QUIPU cmr12.300QUIPU as originally dev elop ed as part of the INCA pro ject. The Incas of eru did not ha writing. Instead, they stored information on strings, care- fully knotted in sp eci�c manner and with coloured thread, and attac hed to larger rop e. These devices ere kno wn as cmti12.300 Quipus cmr12.300The enco ding as ob- scure, and could only read selected trained eople: the cmti12.300 Quipuc amayo cs cmr12.300The Quipu as ey comp onen of Inca so ciet as it con tained information ab out prop ert and lo cations throughout the extensiv Inca empire. cmbx10.5182.4 Ob jectiv es cmbx10.4322.4.1 General Aims cmr12.300QUIPU has um er of general aims: cmsy10.360cmr12.300 pro duce an implemen tation whic follo ws the emerging OSI direc- tory standards. cmsy10.360cmr12.300 Flexibilit to enable the system to used for exp erimen tation and researc in to problems relating to directory service. cmsy10.360cmr12.300 In estigation of distribution and replication. cmsy10.360cmr12.300 Pilot exp erimen tal usage. cmbx10.4322.4.2 ec hnical Goals cmr12.300The ma jor goals of the QUIPU directory service are: cmsy10.360cmr12.300 ull supp ort of the directory access proto col, directory system proto col, and distributed op erations, as de�ned in CCI88 ]. cmsl12.3002.5. ADMAP cmr12.300 15 cmsy10.360cmr12.300 Supp ort of the ma jorit of the service elemen ts sp eci�ed in CCI88 ]. cmsy10.360cmr12.300 Abilit for in terw orking with other directory implemen tations, includ- ing use of referrals and haining. cmsy10.360cmr12.300 ery full searc hing and matc hing capabilities, ey ond the minim um required CCI88 ]. The follo wing are not goals: cmsy10.360cmr12.300 In practice, the memory based approac has led to quite fast lo okup and searc hing. cmsy10.360cmr12.300 The abilit to handle ery large olumes of data (e.g., greater than 100 MB or Million en tries er DSA) is not requiremen t. cmsy10.360cmr12.300 Substan tial data robustness is not required: there is no need to emplo complex data bac kup tec hniques. cmsy10.360cmr12.300 Use (as opp osed to pro vision) of authen tication services. cmbx10.5182.5 Roadmap cmr12.300This man ual is split in to parts. ou are reading art I, whic is general in tro duction. art describ es set of user in terfaces (DUAs) dev elop ed as part of QUIPU. art I, an administrators guide, describ es ho to set up oth the DUAs in tro duced in art I, and ho the install and manage QUIPU directory system agen (DSA). art IV is programmers guide whic discusses pro cedural in terface to the directory for those of ou who an to write our wn DUAs. Finally art con tains App endices. cmbx10.5182.6 QUIPU Supp ort Address cmr12.300If ou ha an problem installing QUIPU, follo wing the do cumen tation or an other QUIPU-related problems, then there are discussion lists. cmr12.30016 cmsl12.300 CHAPTER 2. VER VIEW OF QUIPU cmr12.300Commen ts concerning the op eration of QUIPU should addressed to the QUIPU supp ort address: In ternet Mailb x: cmtt12.300 quipu-support@cs.ucl.ac.uk cmr12.300Janet Mailb x: cmtt12.300 quipu-support@uk.ac.ucl.cs cmr12.300X.400 Mailb x: cmtt12.300 surname quipu-support ou cs Org UCL PRMD UK.AC ADMD Gold 400 GB cmr12.300Or, ou could lo ok up the mailb attribute of cmtt12.300c=GB o=University College London ou=Computer Science cn=QUIPU-Support cmr12.300in the directory There is also discussion list for general discussion of topics related to QUIPU; the address is as ab e, but with \quipu-supp ort" replaced just \quipu" (e.g., quipu@cs.ucl.ac.uk). suggest that ev eryb dy who is in tending to run QUIPU should on this list, as this will used to eep ou informed of what is happ ening. Details of up dates will also sen to this list. If ou ould lik to added to the cmtt12.300 quipu cmr12.300 discussion list, send message to \quipu-request" (e.g., quipu-request@cs.ucl.ac.uk). cmbx10.5182.7 Ac kno wledgemen ts cmr12.300QUIPU as dev elop ed at the Departmen of Computer Science at Univ ersit College London, under the �gis of the INCA (In tegrated Net ork Comm u- nication Arc hitecture) pro ject, whic is pro ject 395 of ESPRIT (Europ ean Strategic Programme for Researc in to Information ec hnology). The part- ners of INCA (GEC plc, Oliv etti, Nixdorf G, and Mo dcomp Gm bH) are ac kno wledged for releasing this soft are in to the public domain. cmsl12.3002.7. CKNO WLEDGEMENTS cmr12.300 17 Con tin ued funding of QUIPU as op enly ailable soft are is pro vided the Join Net ork eam (JNT). QUIPU 6.0 as implemen ted primarily Colin Robbins and Alan ur- land, with considerable help from Marshall Rose of erformance Systems In ternational. Mik Ro implemen ted the authen tication co de, and the T.61 string handling co de. After QUIPU 6.0, the core dev elopmen has een from Colin Robbins. Tim Ho es of Univ ersit of Mic higan has kindly donated the ery aluable \TURBO" options to QUIPU. Alan urland has added the async hronous DUA in terface. Chris Mo ore of the ollongong Group help ed considerably in the early dev elopmen of QUIPU, and in tegration with ISODE. Simon alton of Uni- ersit College London, also pro vided uc help in in tegrating the soft are with ISODE. Stev Titcom of Univ ersit College London did uc of the early ork on DISH, and is no orking on the managemen to ols. aul Sharp e, of GEC Hirst Researc Lab oratories put considerable e�ort in to the early dev elopmen of SD. This ork as con tin ued at Brunel Uni- ersit Andrew Findla and Damanjit Mahl, who ha also dev elop ed the POD in terface. aul Bark er of Univ ersit College London has designed and dev elop ed the DE directory in terface, funded the COSINE pro ject. aul also dev el- op ed the DSA log pro cessing scripts and has pro vided ery aluable feedbac throughout the pro ject. Whilst at UCL on secondmen from CSIR O, Andrew orsley put con- siderable e�ort in to enhancing epsy to pro vide all the extra features the QUIPU needed to able utilise the to ol. George Mic haelson of the Univ ersit of Queensland, Julian Onions of X-T el Services Ltd, Andrew Findla of Brunel Univ ersit Gier ederson from the Univ ersit of Oslo, etri Jok ela of elecom in Finland, Juha Hein� anen of the amp ere Univ ersit of ec hnology eter ee from NASA and Piete Bro oks of Cam bridge Univ ersit ha all run arious test ersions of the system, and pro vided uc useful feedbac k. cmr12.30018 cmsl12.300 CHAPTER 2. VER VIEW OF QUIPU cmbx10.746art User’s Guide cmr12.30019 cmbx10.746Chapter The OSI Directory cmr12.300This hapter is designed as quic in tro duction to the mo del of X.500 di- rectories, to pro vide the reader with su�cien information to able to un- derstand the follo wing hapters. or full co erage of X.500 readers should consult Ros91 ]. cmbx10.5183.1 The Mo del cmr12.300The OSI directory is in tended to supp ort uman user querying, allo wing users to �nd, cmti12.300 inter alia cmr12.300telephone and address information of organisations and other users. It is also in tended to supp ort electronic comm unication suc as message handling systems and �le transfer. The directory pro vides name to address mapping to supp ort, for example, OSI presen tation address lo ok-ups. Mes- sage handling systems will pro vided with supp ort for user-friendly naming, securit and distribution lists. In essence the directory is database with certain ey haracteristics. cmsy10.360cmr12.300 The directory is in tended to ery large and highly distributed. It is an ticipated that the directory will distributed largely on an organi- sational basis. cmsy10.360cmr12.300 The directory is hierarc hically structured, the en tries eing arranged in the form of tree called the directory information tree (DIT). An example DIT is sho wn in Figure 3.1. En tries near the ro ot of the 21 cmr12.30022 cmsl12.300 CHAPTER 3. THE OSI DIRECTOR cmr10.329Ro ot c=GB o=Univ ersit College London o=Brunel Univ ersit line10.300cmr10.329ou=Ph ysics ou=Computer Science line10.300cmr10.329cn=Colin Robbins cn=P aul Bark er line10.300cmr12.300Figure 3.1: Example DIT