Researc Note RN/91/20 cn=G Alderman surname=Alderman personalTitle=Mrs ou=Central Services telephoneNumber=+44 71-387-7050 x2053 title=HEAD OF DEPARTMENT seeAlso=c=GB@o=Univers ity College London@ou=Central Services@cn=GENERAL MANAGER phoneBookVersion=1.0 objectClass=organizati onalPers on thornPerson telBookObject cn=DOMESTIC OFFICE ou=Central Services telephoneNumber=+44 71-380-7001 phoneBookVersion=1.0 objectClass=room telBookObject cn=GENERAL MANAGER ou=Central Services telephoneNumber=+44 71-387-7050 x2053 roleOccupant=c=GB@o=Un iversity College London@ou=Central Services@cn=G Alderman phoneBookVersion=1.0 objectClass=organizati onalRole telBookObject lderman, Mrs 2053 OMESTIC OFFICE 7001 ENERAL MANA GER 2053 Figure 10: erson, ro om and role 14 Researc Note RN/91/20 ou=Geriatric Medicine localityName= 1. St Pancras Hospital localityName= 2. Whittington Hospital localityName= 3. Middlesex Hospital info=Please see separate entry in the pink pages. phoneBookVersion=1.0 objectClass=organizati onalUnit telBookObject Geriatric Medicine Lo cation: St ancras Hospital Also: Whittington Hospital Also: Middlesex Hospital Please see separate en try in the pink pages. Figure 9: Stub-departmen format 13 Researc Note RN/91/20 Departm en en trie This section sho ws the arious yp es of departmen en tries. The examples are giv en �rst, in their Quipu EDB format, and then sho wn as they ould app ear in the prin ted directory ou=Central Services objectClass= organizationalUni telBookObject l= 4. Post Room Pearson Building &\ 3. Domestic Services 25 Gordon Square &\ 2. Publications South Junction &\ 1. Printing, Office Services, Records;- South Wing (Basement) telephoneNumber= +44 71-387-7050 x2054 facsimileTelephoneNumb er= +44 71 387 8057 phoneBookVersion= 1.0 Cen tral Services General Manager: Mrs Alderman Enquiries: 2054 ax No: 071 387 8057 Lo cation: Prin ting, O�ce Services, Records South Wing (Basemen t) Also: Publications South Junction Also: Domestic Services 25 Gordon Square Also: ost Ro om earson Building Figure 7: Normal departmen ou=Domestic Office Central Services objectClass= organizationalUni telBookObject seeAlso= c=GB@o=University College London@ou=Central Services phoneBookVersion= 1.0 Dome sti O�ce Cen tral Services Please See Cen tral Services Figure 8: Sub-departmen 12 Researc Note RN/91/20 ou=Geriatric Medicine localityName= 1. St Pancras Hospital localityName= 2. Whittington Hospital localityName= 3. Middlesex Hospital info=Please see separate entry in the pink pages. phoneBookVersion=1.0 objectClass= organizationalUni telBookObject ou=Goldsmid House info=Available on System Abbreviated Dialling from UCL #6 230 phoneBookVersion=1.0 objectClass= organizationalUni telBookObject Figure 6: Stub en tries 11 Researc Note RN/91/20 startn um The um er of the �rst page to prin ted. confDir The directory where the telnummaps and sp cials �les are ept. stubFile The �lename where the stub en tries are ept. ersi on The phone ok ersion um er. This ust corresp ond to the alue stored in the en tries’ phoneBo okV ers ion attribute. 7.2 Running the script Some of the con�guration options ma er-ridden run-time argumen ts. -o org nam Sets the organisati on, or departmen within the default organisati on, to prin ted. -u usernam Sets the mnemonic of the directory user to other than that of the DSA manager. -n page no Sets the start page um er -v ers ion no Sets the ersion um er Usage is straigh tfo rw a rd! phonebook -v 2.0 -n pro duces Xfor full directory whic includes all those en tries with phoneBo okV er- sion um er of 2.0, with pages um ered from 4. phonebook -o "Careers Service" pro duces Xfor directory for all en tries with an organizational unit name alue of Careers Service. 10 Researc Note RN/91/20 SAD:+44 71-272-3070:#6 177 MSSL:+44 483 274111:MSSL 82-76-0:+44 71-272-3070:82-76- 82-2[0-9][0-9][0-9]:+4 71-636-8333 xn4,4:82-n 82-3[0-9][0-9][0-9]:+4 71-636-8333 xn4,4:82-n 82-4[0-9][0-9][0-9]:+4 71-636-8333 xn4,4:82-n 82-9[0-4][0-9][0-9]:+4 71-636-8333 xn4,4:82-n 82-5[0-9][0-9][0-9]:+4 71-387-9300 xn4,4:82-n 82-8[0-9][0-9][0-9]:+4 71-387-9300 xn4,4:82-n 82-9[5-9][0-9][0-9]:+4 71-387-9300 xn4,4:82-n 7[0-9][0-9][0-9]:+44 71-380-n1,4:n [0-9][0-9][0-9][0-9]:+ 44 71-387-7050 xn1,4:n Figure 4: elephone um er mapping table An en try with the common name of \N Ligh thill" and with ersonal title of \Mrs" will prin ted as \Ligh thill A". Katz, Prof Sir Bernard:Katz, Bernard, Prof Sir Lighthill, A,:Lighthill, A, Mrs Lighthill, Sir James:Lighthill, James, Sir McKienzie, Dr:McKienzie, Dr Figure 5: Sp ecials One ca eat. The sp ecials are organisation wide, whereas they should de�ned on an organizational unit basis. This is bug. 7.1.3 Stub departm en ts The stubs �le con tains EDB format en tries for \departmen ts" in the prin ted directory whic are not departmen t of the organisation in the usual sense. These en tries should created in exactly the same format as normal departmen t al en tries. These en tries are merged in with the en tries whic are extracted from the X.500 Directory couple of example en tries are sho wn in �gure 6. 7.1.4 Phoneb ok script The follo wing ariables should pre-con�gured in the phoneb ok script. organisation This should set to the alue of the organisations RDN: e.g \Univ ersit College London" user This should mnemonic for the DSA manager, as set up in the .quipurc �le: e.g. \dsaman". The script has to run as the DSA manager as otherwise size limi ts ma inhibit the full listing of departmen t s. Researc Note RN/91/20 phoneBookVersion: phoneBookAttribute Type.1 :CaseIgnoreString No in tegrate these lo cal extensions with the main oidtable �les running the follo w ing command from the .../dsap directory: ./make inst-oidtable. Using the pac age The pac age consists of program (a shell script) phoneb ok some con�guration �les and Xst yle �le. The pac age has mo des. It can used to: prin complete telephone directory or to prin single departmen The second mo de is in tended primarily as to ol to allo departmen ts to hec their en tries, so to ensure that the system hasn’t sw all ed an of them! 7.1 Con�guration The Xst yle �le dir.sty should installed with other Xst yle �les. Three other �les ha to set up efore the phoneb ok program can run, and some ariables set up within the phoneb ok script itself. 7.1.1 elephone um er m apping The telnummap �le con tains the mappings et een the full in ternati onal formats used within the X.500 Directory and the formats to prin ted. The table consists of columns, of whic only the second and third columns are of in terest here. (The �rst column is used to map from the initial ra data in to in ternatio nal format. The second column con tains patterns in the in ternational um er format, and the third column con tains corresp onding patterns indicating ho the um ers should represen ted in the prin ted directory The \n" in the second column acts as wild card. (The �gures follo wi ng the \n" ma ignored as they are used in conjunction with the patterns in the �rst column when mapping from ra data in to the in ternati onal format s.) The follo w ing examples relate to the table in �gure and should clarify use of the table. The um er +44 71-272-3070 will prin ted as #6 177. The um er +44 71-636-8333 x1234 will prin ted as 82-1234. The um er +44 71-387-7050 x4567 will prin ted as 4567. 7.1.2 Sp ecial nam es The sp cials �le con tains mappings et een names as stored in the X.500 Directory and ho they should app ear in the prin ted directory The �rst column is in the exact format that the en tries should app ear in the prin ted Directory The second column is split in to con enien format for the X,500 Directory The follo w ing examples with reference to the table in �gure should clarify the format. An en try with the common name \Bernard Katz" and with the ersonal title \Prof Sir" will prin ted as \Katz, Prof Sir Bernard". Researc Note RN/91/20 Figure on page pro vides an example of ho prin ted directory departmen ts ma mapp ed in to the DIT when there isn’t one-to-one corresp ondance et een these depart- men ts and the X.500 organizational units. The organizational units Biolo gy and Biolo gy are departmen ts in the prin ted directory but are not considered as separate departmen ts \o�cially". Biology and Biology are en tries with the ob ject class telBo okOb ject, whereas the en try for the organizational unit Biology is not. The Biology and en tries ust th us con tain all the requisite telephone, facsimil and lo cation informati on. These telephone de- partmen en tries could placed an ywhere in the DIT elo UCL. ha hosen to \hide them" at UCL underneath the \o�cial" departmen as feel the resulting structure is less confusing than one whic places these telephone departmen en tries at the same lev el as the main departmen en tries. The �gure also sho ws ho en tries should then disam bi guated in suc case. Since oth Biology sub-departmen ts ha an ENQUIRIES um er, the en tries can distinguished the inclusion of the organizatio nal unit alue in the RDN. ou=Biology ou=Biology ou=Biology cn=ENQUIRIES ou=Biology cn=ENQUIRI ES ou=Biology o=UCL Figure 3: Mapping et een DIT and prin ted directory Sc hem extensions The pac ag requires couple of extensions to the sc hema agreed for use in the arious pilots. It is hop ed that these extensions will incorp orated in with future releases of the Quipu system. The sc hema extensions are as follo ws: Add the follo wing lines to .../dsap/oidtable.gen.lo al phoneBook: ucl.104 phoneBookAttributeType phoneBook.1 phoneBookObjectClass: phoneBook.3 Add the follo wing line to the �le .../dsap/oidtable.o c.lo al telBookObject: phoneBookObjectClass.1 top phoneBookVersion Add the follo wing line to the �le /dsap/oidtable.at.lo al Researc Note RN/91/20 units and prin ted directory departmen ts the soft a re do es not rely on an giv en structure lo er in the DIT. The DIT structure hosen should designed to assist general querying of the Directory and should conform to the X.500 sc hema recomm endations. En tries for eople, ro om and roles can stored an ywhere in the DIT elo the organi- sation en try since the departmen is determined the en tries organizational unit attribute, rather than the RDN of an en try’s paren no de. Ho ev er, in man cases, there will straigh t forw ard one-to-one mapping et een an organisation’s organisational units and its telephone directory departmen ts. Figure sho ws the simple DIT structure emplo ed to represen the example en tries sp eci�ed in App endix A. o=ucl ou=central services ou=domestic o�ce central services cn=G Alderman cn=DOMESTIC OFFICE cn=GENERAL MANA GER seeAlso=...@ou=cen tral services Figure 1: Simple DIT structure Figure sho ws DIT structure whic illustrates some of the more complex features. Both the ersonal en tries with the surname \Willia m s" ha the same comm on name, but are distinguished the use of ulti-v al ued RDNs whic also use the ersonal title attribute. ou=Computing ersonalTitle=Prof cn= William ersonalTitle=Ms cn= William Figure 2: Disam biguati ng eople Researc Note RN/91/20 ersonal title this tak es the form \Mr", \Ms", \Dr", \Prof ", etc. It ma omit ted only for sp ecial en tries, whic do not follo the normal format ting pattern. elephone um er in full in ternati onal format. These um ers ma optionally su�xed with qualifying �eld suc as \(Sec)" or \(O�ce)". Organizational Unit Nam this is used to sp ecify the telephone departmen whic an en try elongs to. This is required ecause telephone departmen t do not necesarily map directly on to X.500 departmen ts. The follo wing attributes ma also used for the head of departmen en tries, as they allo for more informat ion in the departmen tal headings: Title this should tak the alue \HEAD OF DEP AR TMENT" SeeAlso this should tak the alue of the DN of the role en try for the head of departmen t The last comp onen of this DN is the alue whic is prin ted in the directory as the job title of the departmen t ’s senior mem er of sta�. Sometim es this will \HEAD OF DEP AR TMENT", but in other cases it ma \Director" or \General Manager", for example. 4.1.3 Role en tries These should created with an ob ject class of organizatio nal role. En tries should include the follo wing attributes, although or qualit data ma mean that it is not ossible to fully cross-reference role and ersonal en tries: Com m on nam used for the RDN. elephone um er as describ ed for eople. Organizational Unit Nam as describ ed for eople. Role ccupan tak es as alue the DN of the erson ful�lling the role. 4.1.4 Ro om en tries These should created with an ob ject class of ro om. En tries should include the attributes: Com m on nam used for the RDN. elephone um er as describ ed for eople. Organizational Unit Nam as describ ed for eople. DIT structures This section describ es the DIT structures whic the soft are exp ects. These structures should pro to fairly exible, and cop readily with the structures recomm ended in the UK Academic Pilot, and those to adopted in the US In ternet Pilot. All the en tries to included in the prin ted directory should app ear under single organ- isation en try in the DIT. Since there is de-coupling et een X.500 Directory organisatio nal Researc Note RN/91/20 whic allo ws for mec hanis to only include the most recen set of data. This attribute is de�ned as string, and alues can assigned to accord to some lo cal olicy UCL has hosen to use ersion um ers of the form 1.0, 1.1, 2.0, and so on. 4.1.1 En tries for departm en ts An en try for departmen should of ob ject class or ganizationalUn it. Normal departmen ts and departmen ts whic are included from without the X.500 Directory ma include some or all of the follo wi ng standard X.500 attributes: elephone um er this should in the in ternati onal format. This app ears as the En- quiries um er. acsim il um er up to um ers in the in ternatio nal format. �eld quali�er, suc as \(Main o�ce)", is allo ed. Lo calit Nam up to lo cations. Since order is often imp orta (e.g. the principal lo cation should precede an annexe), and since X.500 pro vides for unordered sets of attribute alues, the lo cations ha to tagged to indicate the order in whic they should prin ted. Some lo cation alues ma quite long strings whic need to brok en to prin ted in 2-up format Line wrapping can forced the sp eci�cation of semi-colon haracter. Examples of the syn tax can seen in �gure Some further departmen tal informa tion is extracted from other en tries. The head of de- partmen en try is found searc hing for the erson’s en try con taining the appropriate or- ganizationalUnitName attribute alue and has title attribute with the alue \HEAD OF DEP AR TMENT". This erson’s true job title can extracted from the se eA lso attribute. In cases where departmen do es not ha telephone um er in the organizational unit en try the Directory is then searc hed for an en try whic has the appropriate or ganization- alUnitName attribute, is of ob ject class om and has the ommonName attribute with the alue \ENQUIRIES". Sub-departmen ts are departmen ts whose en try consists solely of oin ter to main de- partmen t. The main departmen is referenced the use of the seeAlso attribute in the sub-departmen en try whic should tak as alue the DN of the main departmen t. 4.1.2 En tries for eople En tries for eople should of ob ject classes or ganizationalPerson and pilotPerson whic are oth sub-classes of the X.500 ob ject class erson. Note that un til systems are upgraded to use the sc hema de�nitions de�ned in \The COSINE and In ternet X.500 Sc hema", the ob ject class thornPerson should used in place of pilotP erson. Similarl ersonalTitle is recen sc hema addition. Ho ev er, ersions of Quipu of 6.8 or later will ha this attribute in their oidtables. En tries MUST also include the follo wi ng attributes: Com m on nam this is compulsory attribute for an erson en try The forename or initials to prin ted in the telephone directory are extracted from the commo name attribute. Surnam this is compulsory attribute for an erson en try Researc Note RN/91/20 for these departmen ts are created but not stored in the Directory .) UCL, suc departmen ts are usually accessible abbreviated dialling. Suc departmen headings ma include all the same attributes as for normal departmen ts but ha no individual en tries. Data structures This section describ es the data structures required to pro duce the prin ted directory describ ed from an X.500 directory The ob ject classes and attribute yp es used are noted, and examples giv en in the EDB format used Quipu systems. This format is hosen not only for its familiar it but also its immediacy Before describing the data structures in an detail, some general oin ts ab out the features pro vided are orth of note. The names whic app ear in the prin ted directory are based on the RDNs of the en tries, and alternativ names are ignored. The prin ted directory names are only ase on the RDNs for reasons: Names for eople ha to include ersonal titles, and at UCL these are stored in sp ecial attribute, rather than eing included in the commo name. Some en tries ha ulti ple alue RDNs to disam big uate them from other en tries. or erson en tries, the ersonal title attribute is used for this purp ose, and for ro om and role en tries the organizational unit alue is used. As noted earlier, telephone departmen ts do not ha to map one-to-one on to the depart- men tal structure used in the X.500 database, whic will generally follo cen trall determined olicy on what constitutes departmen t. Stub departmen t do not ha en tries in the directory The informati on they con tain do es not �t readily within the X.500 mo del in that it concerns departmen ts or organisations exter- nal to the main organisati on. urthermor the informati on is usually only of lo cal in terest. Information ab out suc departmen ts is merged in with data from the X.500 Directory elephone um ers ha to stored in the X.500 database in full in ternati onal format this is sp eci�ed in the standard. Ho ev er um ers in the prin ted directory are prin ted as lo cal extension um ers. table can used to set up mappings et een lo cal and in ternatio nal formats. Man directory en tries for eople are annotated with quali�ers suc as \(Lab)" or \(Sec)". In con tra en tio of the letter of the standard, these quali�ers are stored as part of the tele- phone um ers. This is regrettable departure from the standard, but no simple alternativ seems practicable. facilit is pro vided whereb some en tries are treated sp ecially suc that the en tries do not ha to follo the standard format. This is useful for dealing with titled eople, and other wkw ard but in uen tial eople who lik to di�eren t! 4.1 En try ob ject classes and attribute yp es This section describ es the ob ject classes and attribute yp es ertinen to the prin ted directory All en tries in the X.500 Directory to app ear in the prin ted directory ust of ob ject class telBo okObje ct. This ob ject class has an asso ciated attribute yp e, phoneBo okV ers ion, Researc Note RN/91/20 with the pro viso that some lib eral guidelines are adhered to: ask our system administrat or to get cop of ga wk if ou don’t ha it in our system. The formatt ing pac age used is X. The follo wing sections describ some of the ey features of the system, and the data structures used. guide to running the pac age is also giv en. Main features of the prin ted directory The prin ted telephone directory consists of parts: 1. En tries for eople, roles and ro oms, alphab etically sorted departmen ts. These en tries are prin ted in columns. 2. An alphab etically sorted list for all eople, giving their telephone um er and depart- men t, prin ted one en try er line. This list do es not include ro om and role en tries. 3.1 Departmen listings Eac departmen listing consists of blo of heading informat ion, optionally follo ed individual en tries. En tries for eople are sp eci�ed in surname, ersonal title, initials-or- for enames order. UCL, �nd that it assists readabilit ha ving en tries for organisa- tional roles and ro oms in upp er-case, while ersonal en tries are in mixed-case. There are in fact three yp es of departmen listings, and these are considered in turn. It is imp ortan to note that the departmen ts describ ed are departmen ts as view ed the managers of the telephone system. They do not map one-to-one on to what are generally considered to the instititi on’s departmen ts. This exibilit is crucial as it allo ws for departmen ts in the telephone directory whic are purely notional, and whic exist solely to assist the enquirer. 3.1.1 norm al departm en normal departmen has blo of heading informatio n, follo ed en tries for eople, ro oms and roles. The �elds in the heading can include an of the follo wing: an indication as to who heads the departmen t, referenced their title (e.g. HEAD OF DEP AR TMENT or DIRECTOR); general departmen enquiries um er; facsimile um ers (max 2); depart- men lo cation informat ion (max lo cations); general informati on �eld, used for example to giv sp ecial dialling informa tio n. 3.1.2 sub-departm en sub-departmen en try consists solely of oin ter to the main departmen t. These ma used to help eople to �nd en tries when the main departmen name is not ob vious. or example, at UCL the en try for Latin consists of the note \Please see Greek and Latin". 3.1.3 Other departm en ts Some \departmen ts" exist as telephone directory departmen ts, et are not part of the main organisation. (These are referred to within the soft are as stub departmen ts, as stub en tries Researc Note RN/91/20 Ac kno wl e dgem e t The dev elopm en of the soft ar describ ed in this note as funded Univ ersit College’s Cen tral Services departmen t They ha graciously agreed to mak the soft are freely ai l- able on conditions. First, the soft are should not exploited others for commercia gain. Second, an impro em en ts to the pac age made other sites should o�ered to UCL Cen tral Services. articula thanks should also go to Ab Wilson, studen at UCL, who wrote the pac age. Ab had to con tend with design mo di�cations eing made righ up to the last min ute (the author of this note accepts full resp onsibilit for this!). Ab pro vided all the Xexp ertise himself. If ou are in terested in obtaining the soft a re, ou should con tact the author at the ab address. The author’s email address is <p.barker@cs.ucl.ac. uk>. In tro duction Man sites exp erimen ti ng with X.500 systems use their telephone system database as an initial source of data for opulating their X.500 database. This as the case at Univ ersit College London (UCL), where ere fortunate in ha ving ery co op erativ Cen tral Services departmen who ere in terested in our X.500 ork, and ha pro vided us with data at regular in terv als. It ecame apparen during this initial collab orati on that the telephone database system o�ered somewhat limited and predetermined set of facilities to the telephone system managers. One of the areas in whic the system as felt to unsatisfactory as in the pro duction of prin ted directory um er of criticisms ere noted with the existing system: or presen tation of useful informati on it as not ossible (without cut and paste) to giv informa tio suc as general enquiries um er, facsimi le um er, departmen lo cation(s), head of departmen t, or sp ecial dialling informa tio n, collected together with the en try for the departmen t. Lo prin qualit the system as connected to dot matrix prin ter, and pages ere photo-reduced for inclusion in prin ted directory Database constrain ts departmen names ere restricted to 19 haracters, whereas the o�cial departmen names are sometim es as man as 50 or more haracters. Time consuming to pro duce ecause of the amoun of cutting and pasting. This mean that the prin ted Directory as pro duced less frequen tly than desirable, and as consequen tly less useful. It as th us decided, oth as serious attempt to pro duce etter qualit prin ted directory and as an exp erimen to test the exibilit of X.500, to pro duce prin ted directory from the data in the X.500 system. All the data required could stored in the X.500 database, extracted using the standard Directory Access Proto col, and then pro cessed in to an attractiv format using sophisticated formatti ng pac ag e. Some ey decisions ab out soft are ere made. The data is extracted from the Directory using Quipu’s DIrectory SHell (dish) in terface. Extensiv use is made of the ree Soft are oundation’s ga wk program, whic is of the GNU family of programs. ga wk is freely a ila ble, Researc Note RN/91/20 Researc Marc 20, 1991 Note Pro ducing prin ted telephone directory using data from an X.500 system aul Bark er Departmen of Computer Science Univ ersit College London United Kingdom Abstract This note describ es the data structures required, and the soft a re used, to prin telephone directory from data held in an X.500 Directory Departmen of Computer Science Univ ersit College London Go er Street, London, C1E 6BT