cmsl12.3003.2. INF ORMA TION REPRESENT TION cmr12.300 23 tree will usually represen ob jects suc as coun tries (e.g., \GB") and organisations (e.g., \Univ ersit College London"), en tries at or near the lea es of the tree will represen eople (e.g., \Colin Robbins"), equipmen or application pro cesses. cmsy10.360cmr12.300 Read and searc op erations will dominate er mo di�cation op erations. cmsy10.360cmr12.300 emp orary inconsistencies in the data are acceptable. This greatly facilitates the replication of data in the directory ob viating concerns ab out record lo king and atomic op erations. cmbx10.5183.2 Information Represen tation cmr12.300There are arious structures needed to represen the data required in the directory database. These are describ ed brie y elo w. cmbx10.4323.2.1 Ob ject Iden ti�ers cmr12.300An imp ortan part of the OSI orld is the ob ject iden ti�er (OID). An OID is hierarc of um ers used uniquely to describ arious ob- jects within the OSI orld: for example, \1.0.8571.1.1" describ es the FT AM proto col; \0.9.2342.19200300.99.1" de�nes QUIPU attribute yp e. The strings of um ers lo ok \horrible" and can di�cult to remem er. As suc h, QUIPU pro vides mapping from OIDs to \strings", so that easy-to- remem er strings can used in place of the umeric OIDs, for example \iso ftam" or \quipuA ttributeT yp e". The mappings are de�ned in set of oidtables whic are discussed in Section 14.11. cmbx10.4323.2.2 ttributes cmr12.300The directory holds information ab out arious en tities, suc as erson or an organisation. The information is held in an information ob ject, ypically referred to as an cmti12.300 entry cmr12.300An en try consists of set of one of more attributes (see Figure 3.2). An attribute is represen ted an attribute yp and set of attribute alues. An attribute with single alue is represen ted as follo ws: cmr12.30024 cmsl12.300 CHAPTER 3. THE OSI DIRECTOR cmr10.329ttributes ttributes ttributes line10.300cmr10.329yp alue(s) line10.300cmr10.329alue alue alue cmr12.300Figure 3.2: Structure of an En try cmsl12.3003.2. INF ORMA TION REPRESENT TION cmr12.300 25 cmmi12.300attribute cmr12.300 yp cmmi12.300cmr12.300 \=" cmmi12.300 attribute cmr12.300 alue cmmi12.300cmr12.300The attribute yp can either string (whic ust in the attribute oidtable see Section 14.11) or the OID in dotted decimal format. Eac attribute alue is represen ted string, the format of the attribute alue dep ends up on the syn tax de�ned in the oidtables, but in general will string. So cmtt12.300roomNumber G24 2.5.4.20 453-5674 commonName Colin Robbins Colin John Robbins photo {ASN} 0308207b4001488001fd... cmr12.300is an example of an en try with attributes. The \commonName" attribute is ultiv alued, with the alues separated the \&" sym ol. Notice ho the \photo" attribute do es not ha sp eci�c string format, so hexadecimal \ASN.1" represen tation is used. \2.5.4.20" is an ob ject iden ti�er represen ted in umeric form. cmbx10.4323.2.3 Names cmr12.300Within an en try some attributes (generally one) ha sp ecial imp ortance, and are called distinguished attributes. The collection of these attributes form the relativ distinguished name (RDN). An RDN is usually represen ted single alued attribute, th us cmtt12.300commonName Alan Turland organization University College London cmr12.300are alid RDNs. An RDN made up of ultiple distinguished attributes uses the cmtt12.300 cmr12.300 sym ol to separate the alues, for example cmtt12.300userid quipu commonName Colin Robbins cmr12.300distinguished name (DN) is the sequence of RDNs that uniquely de�ne no de in the directory information tree (DIT). These are represen ted as follo ws: cmr12.30026 cmsl12.300 CHAPTER 3. THE OSI DIRECTOR cmr12.300RDN \@" RDN So cmtt10.329countryName GB organization University College London cmr12.300is an example of alid DN. In some cases an RDN or DN is sp eci�ed relativ to no de other than the ro ot in the DIT. unam biguous DN ma ro oted using leading \@", for example cmtt10.329countryName GB organization University College London cmbx10.5183.3 Directory User Agen cmr12.300The directory user agen (DUA) is the en tit ou as user will connect to when ou in teract with the directory service. It will help ou form ulate our queries, wrap them up in the required proto col, pass them to the directory and then sho ou the results obtained. The X.500 standard de�nes only the proto col the DUA should use when talking to the directory and as suc DUAs come in man arieties, but the basic concepts are the same. DUA talks to the directory using the directory access proto col (D AP). The follo wing hapters of this part of the man ual describ sev eral suc DUA in terfaces ailable in the ISODE. It is left to system managers to decide whic form of in terface is appropriate at our site, and whic to install. There no follo ws brief description of eac in terface: cmbx12.300DISH: cmr12.300 The cmbx12.300 DI rectory cmbx12.300 SH ell cmr12.300 (Chapter cmr12.300 4). This in terface giv user full access to the AP and as suc ma complex for no vice users. cmbx12.300SID: tev e’s cmbx12.300 cmr12.300cmr12.300 terface to cmbx12.300 ISH cmr12.300 (Chapter 5). set of scripts that mak DISH usable for no vice users. cmbx12.300DE: irecory cmbx12.300 cmr12.300 nquires cmr12.300 (Chapter 6). DUA for line mo de terminals cmsl12.3003.4. DIRECTOR SYSTEM GENT cmr12.300 27 cmbx12.300FRED: FR on cmr12.300 cmbx12.300 nd cmr12.300 to cmbx12.300 ISH cmr12.300 (Chapter 7). FRED pro vides white pages user in terface, whic hides most of the complexit of the OSI directory cmbx12.300SD: creen cmbx12.300 cmr12.300 irectory cmr12.300 (Chapter 8). curses-based DUA. cmbx12.300POD: PO pup cmbx12.300 cmr12.300 irectory cmr12.300 (Chapter 9). DUA for the cmss12.300 cmr12.300 Windo System cmr8.300cmr12.300cmbx10.5183.4 Directory System Agen cmr12.300The directory system agen (DSA) is the en tit that generates the results to requests from DUA. It ma handle the request itself, ask another DSA (using the directory system proto col), or advise the DUA to con tact another DSA (see Figure 3.3). This part of the directory is discussed more in art of this man ual. Here shall concen trate on the DUA. cmr7.300cmr10.300The cmss10.300 cmr10.300 Windo System is trademark of the Massac usettes Institute of ec hnology cmr12.30028 cmsl12.300 CHAPTER 3. THE OSI DIRECTOR lcircle10.300� cmr10.329DUA User lcircle10.300cmr10.329DSA lcircle10.300cmr10.329DSA line10.300lcircle10.300cmr10.329DSA line10.300cmr10.329The Directory cmr12.300Figure 3.3: DUA/DSA In teraction cmbx10.746Chapter DISH cmr12.300This hapter describ es DISH, directory shell in terface to the directory It pro vides an in terface to the directory in an similar manner to the that cmss12.300MH cmr12.300 pro vides an in terface to message handling systems. As with cmss12.300 MH cmr12.300

DISH can either in ok ed as single pro cess with the full rep ertoire of commands built in, or it can in ok ed individual shell commands. This latter st yle allo ws DISH to used with others to ols to pro vide ery exible access to the directory DISH pro vides ery erful in terface on to the directory and giv es user access to the full directory access proto col(D AP). The price of suc comprehensiv eness is complexit DISH has large um er of ags, and oth the syn tax and olume of yping required can seem forbidding to the no vice user. One compromise solution is to use DISH to build in terfaces whic are easier to use and more in tuitiv e. run DISH in in teractiv mo de in ok cmti12.300 dish cmr12.300 then issue an of the com- mands describ ed in Section 4.1. This mo de of op eration is esp ecially useful for no vice users. The pro cess of connecting to the directory binding tak es place automatically when the program is in ok ed, and an un bind is issued when ou quit. The argumen ts to DISH are the same as for bind (see Section 4.1.13), with the addition of \-pip e" ag whic is used to start DISH in \shell" mo de (see Section 4.7) (Note: \dish -pip &" has the same e�ect as the shell command \bind"). 29 cmr12.30030 cmsl12.300 CHAPTER 4. DISH cmbx10.5184.1 Commands cmr12.300Eac of the DISH commands describ ed in this section has large um er of alid ags. The full names of the ags are giv en elo w; ho ev er, the shortest unique name is su�cien to select the ag. Similarly when DISH is used in teractiv ely the shortest unique name is tak en for the command name (e.g., \l" for \list"). There is an exception in that \sh" is in terpreted as \sho en try", \sho wn" ust yp ed for \sho wname". The additional ag cmtt12.300 -help cmr12.300 can sp eci�ed with ev ery command to get limited run time help. cmbx10.4324.1.1 Mo eto cmr12.300With nearly ev ery command it is ossible to supply the distinguished name of the ob ject ou an to reference. In the syn tax used to describ the DISH commands this is represen ted cmtt12.300<object>. cmr12.300An initial cmtt12.300 cmr12.300 in an ob ject description sp eci�es that the name is relativ to the ro ot of the directory information tree (DIT), otherwise the name is tak en as eing relativ to the curren osition in the DIT. The sp ecial name comp onen \.." is used to mean \one osition up" from the curren osition. Some examples of alid names and their in terpretation relativ to ho distinguished name is built up are sho wn elo the follo wing sequence of names: cmtt12.300@c=GB@o=University College London@ou=Computer Science cmbx12.300 cmr12.300The sp eci�ed ob ject is \c= GB o= Univ ersit College London ou= Computer Sci- ence". cmtt12.300cn=Colin Robbins cmbx12.300 cmr12.300 describ es the ob ject cn=Colin Robbins relativ to the curren osition (\c= GB o= Univ ersit College London ou= Computer Science cn= Colin Robbins"). Spaces in name will seen as the start of separate argumen the shell, so the name ust quoted. cmsl12.3004.1. COMMANDS cmr12.300 31 cmtt12.300..@cn=Steve Titcombe cmbx12.300 cmr12.300 describ es the en try cn=Stev Titcom at the same lev el in the DIT as the curren osition (\c= GB o= Univ ersit College London ou= Computer Science cn= Stev Titcom e"). Ob jects can also expressed in the form of sequence um ers and nic k- names. See Sections 4.2 and 4.4.1. When ou sp ecify an ob ject, the curren osition in the DIT is not hanged. hange the curren osition ou should use the command cmtt12.300moveto [-[no]pwd] [-[no]check] <position> cmr12.300The cmtt12.300 -pwd cmr12.300 ag tells mo eto to prin the curren osition in the DIT. The cmtt12.300-nocheck cmr12.300 ag tells mo eto NOT to hec the en try exists, normally mo eto will in ok cmtt12.300 read cmr12.300 to hec that the named en try exists. The curren osition can also hanged with the cmtt12.300 -move cmr12.300 ag to sho en try and list commands (see Sections 4.1.3 and 4.1.2). cmbx10.4324.1.2 Sho en try cmtt12.300showentry [<object>] [-[no]cache] [-[no]name] [-[no]move] [<any of the read arguments>] [<any of the FRED arguments>] cmr12.300Sho en try will displa some or all of the attributes of the sp eci�ed en try com bination of the read argumen ags and our cmsl12.300 .quipurc cmr12.300 �le describ ed later in the hapter are used to de�ne whic attributes to sho w. The cmtt12.300 -noname cmr12.300 option tells sho en try to sho the distinguished name of the curren en try as ell as the attributes. cmtt12.300-cache cmr12.300 is used to tell sho en try to use cac hed information only do not issue read op eration. This is used to see what the DUA has cac hed, and then get information when the lo cal DSA is una ailable. cmtt12.300-nocache cmr12.300 is used to enforce directory read. This is used to up date the cac he directly cmtt12.300-move cmr12.300 is used to tell DISH to hange the curren osition in the DIT to the ob ject sp eci�ed as ell as sho wing the requested attributes. See Section 4.1.4 for discussion of the ags for FRED. cmr12.30032 cmsl12.300 CHAPTER 4. DISH cmbx12.300read ags cmr12.300These ags are used cmti12.300 showentry cmr12.300 cmti12.300 showname cmr12.300 and cmti12.300 se ar ch cmr12.300 cmtt12.300[-[no]types <attribute-type> *] [-[no]all] [-[no]value] [-[no]show] [-[no]key] [-edb] [-proc <syntax> <process>] cmr12.300The cmtt12.300 all cmr12.300 ag request that all attributes are read (default). The cmtt12.300 value cmr12.300 ag reads the attribute alue, whic is the default, the in erse is to read the attribute yp es only The cmtt12.300 novalue cmr12.300 ag sa ys prin the attribute yp es only The cmtt12.300 show cmr12.300 ag is used to mak DISH sho the requested attributes (this is the default for read, but not for searc h). The cmtt12.300 key cmr12.300 ag determines whether the ey (attribute yp e) will sho wn along with the attribute alue. The cmtt12.300 edb cmr12.300 ag requests that the data is displa ed in \EDB" format, that is, format whic can used in QUIPU data �les. This is not suc nice format to presen users, but is easier to manage in shell scripts. The cmtt12.300 type cmr12.300 ag requests that only the supplied attributes are read from the DSA; the in erse of this cmtt12.300 -notype cmr12.300 do es not prev en the attributes eing read (as there is no easy mec hanism to erform this within X.500), but it do es stop them eing sho wn. The cmtt12.300 proc cmr12.300 ag is used to instruct the displa routines to use an external pro cess to displa the attribute. or example if ou ha pro cess that displa ys presen tation elemen ts represen ting OIDs in particular then ou can use cmtt12.300showentry -proc OID /usr/bin/oid_display_process. cmr12.300All OIDs will then displa ed using \/usr/bin/oid displa pro cess". The pro cess should read the presen tation elemen from the standard input, and place an textual results on the standard output. cmbx10.4324.1.3 List cmtt12.300list [<object>] [-nocache] [-noshow] [-[no]move]