cmsl12.30014.5. CONNECTION TO OTHER DSAS cmr12.300 153 wrong address to try to shado the en try and nev er �nd the new address. (Alternativ ely ou could use ts bridge to mak it lo ok as if the old address still orks.) ou can hec the master EDB has up dated making AP bind to the DSA managing the EDB and reading the address it has got. If it is out of date, ou should ait for it to up dated; this usually tak es place ev ery six hours. summarise, the sequence of ev en ts is 1. Change the address attribute using AP mo dify op eration. 2. ait for the DSA with the master EDB to read the en try 3. Restart the DSA on the new address. cmbx10.51814.5 Connection to Other DSAs cmr12.300All QUIPU DSAs should connected. This section describ es ho ou should con�gure our DSA to connect to other DSAs in order to read the data not held lo cally Section 14.5.1 describ es ho to mak sure that other DSAs can access our DSA. dynamic approac is used to otstrap new DSA. The \global master" DSA is administered at the Univ ersit of London Computer Cen ter cmr8.300cmr12.300(ULCC), and other DSAs should con�gured in relation to this one. Ev ery DSA needs to kno the distinguished name and presen tation ad- dress of one or more DSAs nearer to, or actually holding, the ro ot EDB. This parameter is supplied in the cmsl12.300 tailor cmr12.300 �le (see Section 14.3) under the name cmtt12.300 parent cmr12.300This information is used the QUIPU DSA when it cannot �nd DSA’s en try in the lo cal database, or can �nd no oin ters in the lo cal database to the whereab outs of the data. If ou hold sla cop of the ro ot EDB, then our paren should DSA that is \closer" to the master cop of the ro ot EDB, and probably the master itself. The example databases are set up with default paren ts (de�ned in the �le cmsl12.300 quipu-db/organisation/quiputailor ). cmr12.300 see if our DSA can con tact the \paren t", connect to the lo cal test (ro ot holding) DSA using DISH, and yp cmtt12.300list cmr7.300cmr10.300The DSA has mo ed from Univ ersit College London. cmr12.300154 cmsl12.300 CHAPTER 14. CONFIGURING DSA cmr12.300This will list the lo cally held ro ot. No try cmtt12.300list -dontusecopy cmr12.300This will try to connect to the paren DSA. Care should tak en in ho osing the paren DSA. If all DSAs ha the same paren DSA then that DSA ma ecome erloaded. ypically eac site will ha sev eral DSAs. One of these should the default paren for all the other DSAs, with only one DSA ha ving default paren outside the site. When \w alking do wn" the DIT, QUIPU needs access to information to tell it on whic DSA the next lev el of the DIT is stored. do this eac nonleaf en try cmti12.300 must cmr12.300 ha cmtt12.300 masterDSA cmr12.300 or cmtt12.300 slaveDSA cmr12.300 attribute. The alue of the attribute is the distinguished name of the DSA holding the next lev el of the DIT (it ma our wn DSA name, if ou hold the next lev el as ell). If there is no suc attribute, QUIPU assumes the en try is leaf. If the information required is not held in the lo cal DSA then QUIPU hains the request to the named DSA or returns referral dep ending up on the mo de of op eration. (The named DSAs en try is read to establish the address. This ma mean connection to another DSA in order to read the en try .) Once ou ha started our DSA, ou should try to connect to other DSAs using the DISH program (this connects to the lo cal DSA, whic will hain requests to other DSAs). ry listing the hildren of organisations other than ourself, to �nd whic organisations are connected, try listing our coun trys’ hildren. cmbx10.43214.5.1 Connection to the Global Directory cmr12.300enable the global directory to connect to ou, ou ust con tact the man- ager of the DSA immediately ab the no de ou an to added under. Supply them with the en try for our DSA, and the top lev el en try of the subtree ou an to hold. or example, to add the organisation o=fo obar elo c=US, con tact the manager of the DSA holding c=US as master, giving them the en try for c=US@o=fo obar and c=US@cn=fo obar dsa, as- suming c=US@cn=fo obar dsa is the name of our DSA (see Section 14.2.2 on naming DSA). By con en tion, to �nd out who administers the master EDB for partic- ular no de, run the DISH program and retriev the cmtt12.300 manager cmr12.300 attribute from the en try for the DSA holding that no de. cmsl12.30014.6. CONNECTING TO NON-QUIPU DSA cmr12.300 155 ou can then �nd mail address lo oking that erson up in the direc- tory The follo wing example sho ws ou ho to get the mail address of the manager of the c=GB subtree. cmtt10.300dish Welcome to Dish (DIrectory SHell) Dish -> showentry @c=GB -type masterDSA masterDSA cn Giant Tortoise Dish -> showentry "@cn=Giant Tortoise" -type manager -edb manager= c=GB@o=X-Tel Services Ltd@cn=Camayoc manager= o=Cosine@ou=Paradise@cn=Camayoc Dish -> moveto "@c=GB@o=X-Tel Services Ltd@cn=Camayoc" Dish -> showentry -edb cn= Camayoc roleOccupant= c=GB@o=X-Tel Services Ltd@cn=Colin Robbins objectClass= organizationalRole quipuObject Dish -> moveto "@c=GB@o=X-Tel Services Ltd@cn=Colin Robbins" Dish -> showentry -type rfc822mailBox rfc822Mailbox C.Robbins@xtel.co.uk Dish -> quit cmr12.300If ou an to add data to the ro ot no de of the \global tree". The new en tries should sen to cmti12.300 QUIPU-supp ort cmr12.300 at the address giv en in Section 2.6. When ou think ou are connected to the \global DIT", ou should test that ou are. do this use DISH to connect to DSA higher than ou in the DIT (using the cmtt12.300 -call cmr12.300 ag as describ ed in Section 13.2); then see if ou can na vigate to our wn part of the DIT, and lo ok at our data: if ou can, then the DSA is connected. cmbx10.51814.6 Connecting to Non-QUIPU DSA cmr12.300QUIPU has the concept of mastering all en tries in one EDB �le built in to its design. Other implemen tations ma not share this mo del. The en try represen ted the non-QUIPU DSA can \sp ot shado ed". or example, if ou an ted to add \o=fo obar" to the DIT and this as mastered non-QUIPU DSA, ou ould add an en try of the form cmtt10.329o=foobar cmr12.300156 cmsl12.300 CHAPTER 14. CONFIGURING DSA cmtt10.329objectClass= ExternalNonLeafObject organization subordinateReference= cn=The DSA Internet=123.456.1.2+17003 cmr12.300where cn=The DSA is the DN of the DSA, and In ternet= is the presen ta- tion address of the DSA. Instead of sub ordinate reference, cross-reference or nonsp eci�c sub ordinate reference can giv en using the cmtt12.300 crossReference cmr12.300or cmtt12.300 nonSpecificSubordinateReference cmr12.300 attributes resp ectiv ely Although this is en try is in master EDB �le, QUIPU recognises that is ma not actually hold the authorativ master, and con tacts the referenced DSA as required. cmbx10.51814.7 Adding More Data cmr12.300Ha ving got DSA started, and connected to the global DIT, ou should start to add lots of data. There are man sources of suc data, and with just relativ ely small amoun of e�ort this data can added to the directory There are ys suc data can added. First of all ou can use one of the DUA programs to bind to the DSA as the DSA manager, and send data to the directory via the cmti12.300 add cmr12.300 and cmti12.300 mo dify cmr12.300 op erations (see Sections 4.1.5 and 4.1.8). This is probably the est to add relativ ely small amoun ts of data or mak minor hanges to the data. add large amoun of data (i.e., during the initial creation of large database), it is probably easiest to write shell script using cmss12.300 UNIX cmr12.300 to ols suc as cmtt12.300 awk cmr12.300 and cmtt12.300 grep cmr12.300 to create the EDB �les directly When adding data for users it is advisable to allo cate userP assw ord, and suitable CL to protect this passw ord. Chapter 11 describ es ho to do this. cmbx10.43214.7.1 More on Ob ject Classes cmr12.300The only ob ject class discussed so far is the quipuDSA ob ject class. When ou start to add data, ou will probably an to add information ab out eo- ple, sub-divisions of our organisation, and other application en tities. This section in tro duces some of the more imp ortan ob ject classes, and the at- tributes they ma con tain. In man cases, only the attribute yp is sp eci�ed, for details of ypical alues and the alue syn tax ou should read Chapter 10. cmsl12.30014.7. ADDING MORE cmr12.300 157 As already describ ed, ev ery en try in the DIT ust elong to the ob- ject class cmtt12.300 top cmr12.300whic means ev ery en try ust ha an cmtt12.300 objectClass cmr12.300 at- tribute. Also, ev ery en try in the QUIPU DIT should elong to either the cmtt12.300quipuNonLeafObject cmr12.300 or cmtt12.300 quipuObject cmr12.300The follo wing part of this hapter describ es some of the basic ob ject classes and the attributes implied. cmbx12.300erson cmr12.300This is base ob ject class used to represen erson. There are mandatory attributes: cmbx12.3001. cmtt12.300 commonName cmbx12.300cmr12.300 whic giv es (p oten tially am biguous) name for the er- son. The alue of this attribute is string usually con taining the erson’s �rst and last names; e.g., cmtt10.329Marshall Rose cmr10.329This attribute is usually ultiv alued, con taining ariations on the �rst, middle, and last names; e.g., cmtt10.329Colin Robbins Colin John Robbins Colin J. Robbins cmr10.329Generally this attribute will supply the distinguished attribute of the en try cmbx10.3292. cmtt10.329 surName cmbx10.329 cmr10.329 whic giv es the erson’s last name. cmr12.300The optional attributes are: cmtt10.329userPassword seeAlso telephoneNumber description cmbx12.300OrganizationalP erson cmr12.300This is sub class of the cmtt12.300 person cmr12.300 erson ob ject class and in tro duces the fol- lo wing optional attributes: cmr12.300158 cmsl12.300 CHAPTER 14. CONFIGURING DSA cmtt10.329preferredDeliveryMethod destinationIndicator registeredAddress internationaliSDNNumber x121Address facsimileTelephoneNumber teletexTerminalIdentifier telexNumber physicalDeliveryOfficeName postOfficeBox postalCode postalAddress title organizationalUnitName streetAddress stateOrProvinceName locality cmbx12.300ThornP erson cmr12.300Lik cmtt12.300 OrganizationalPerson cmr12.300 this is also sub class of cmtt12.300 person cmr12.300 and in tro duces the follo wing optional attributes: cmtt10.329homePostalAddress lastModifiedBy lastModifiedTime secretary homePhone userClass photo roomNumber favouriteDrink info rfc822Mailbox textEncodedORaddress userid cmr12.300Tw example cmtt12.300 ThornPerson cmr12.300 en tries are giv en in Figure 14.1 on page 132. cmbx12.300OrganizationalRole cmr12.300En tries of this class are used to represen osition or role within an organ- isation. There is one mandatory attribute: cmtt12.300commonName cmbx12.300 cmr12.300 giv es the name of the role. The alue of this attribute is string; e.g.: cmtt10.329PostMaster cmr12.300There are man optional attributes including: cmtt12.300roleOccupant cmbx12.300 cmr12.300 the distinguished name of the erson who ful�lls the role, e.g.: cmsl12.30014.7. ADDING MORE cmr12.300 159 cmtt10.329c=US@o=X-Tel Services Ltd@cn=Peter Cowen cmr12.300The other optional attributes are: cmtt10.329seeAlso preferredDeliveryMethod destinationIndicator registeredAddress internationaliSDNNumber x121Address facsimileTelephoneNumber teletexTerminalIdentifier telexNumber telephoneNumber locality postOfficeBox postalCode postalAddress description organizationalUnitName streetAddress stateOrProvinceName physicalDeliveryOfficeName cmbx12.300Alias cmr12.300Ob jects of this class represen an alias to some other en try in the DIT. It is generally used when an en tit elongs in one or more subtrees of the DIT, and is used to \p oin t" one en try at the other. There are mandatory attributes: cmtt12.300commonName cmbx12.300 cmr12.300 giv es the name of the alias. The alue of this attribute is string; e.g.: cmtt10.329Colin Robbins cmtt12.300aliasedObjectName cmbx12.300 cmr12.300 oin ter to another ob ject in the directory; e.g.: cmtt10.329c=GB@o=X-Tel Services Ltd@cn=Colin Robbins cmr12.300There are no optional attributes for this ob ject class. An example of an Alias en try is giv en elo w: cmtt10.329cn= QUIPU-support aliasedObjectName= c=GB@o=University College London @ou=Computer Science@cn=Incads objectClass= quipuObject alias top cmr12.300160 cmsl12.300 CHAPTER 14. CONFIGURING DSA cmbx12.300OrganizationalUnit cmr12.300The cmtt12.300 OrganisationalUnit cmr12.300 ob ject class is used to represen unit within organisation. There is one mandatory attribute cmtt12.300organizationalUnitName cmbx12.300 cmr12.300 whic giv es the name of the organisational unit. The alue of this attribute is string; e.g.: cmtt10.329Research and Development cmr12.300The optional attributes are: cmtt10.329userPassword seeAlso preferredDeliveryMethod destinationIndicator registeredAddress internationaliSDNNumber x121Address facsimileTelephoneNumber teletexTerminalIdentifier telexNumber telephoneNumber physicalDeliveryOfficeName postOfficeBox postalCode postalAddress businessCategory searchGuide description streetAddress stateOrProvinceName locality cmbx12.300Organisation cmr12.300Ob jects of this class represen top-lev el organisational en tit suc as corp oration, univ ersit go ernmen en tit and so on. There is one mandatory attribute: cmtt12.300organisationName cmbx12.300 cmr12.300 whic giv es the name of the organisation. The alue of this attribute is string; e.g.: cmtt10.329Performance Systems International cmr12.300The optional attributes are: cmtt10.329userPassword seeAlso preferredDeliveryMethod destinationIndicator registeredAddress internationaliSDNNumber x121Address facsimileTelephoneNumber cmsl12.30014.7. ADDING MORE cmr12.300 161 cmtt10.329teletexTerminalIdentifier telexNumber telephoneNumber physicalDeliveryOfficeName postOfficeBox postalCode postalAddress businessCategory searchGuide description streetAddress stateOrProvinceName locality cmbx12.300domainRelatedOb ject cmr12.300If an ob ject has some relationship to the In ternet Domain Name System (DNS), then this can represen ted in the DIT using this ob ject class. This class has one mandatory attribute: cmtt12.300associatedDomain cmbx12.300 cmr12.300 iden ti�es the domain whic corresp onds to this ob- ject. The alue is domain string; e.g.: cmtt10.329psi.com xtel.co.uk cmbx10.43214.7.2 Sc hemas cmr12.300Directories should pro vide ery exible to ol whic enable an information to stored. There is danger that sc hemas, as sp eci�ed in the OSI di- rectory will lead to Pro crustean directory implemen tations whic imp ose unreasonable restrictions. The QUIPU directory do es not, er se, place re- strictions on what can placed in DSA. It do es, ho ev er, giv con trol so that managers ma con trol what is stored in the directory The �rst asp ect of structure is with resp ect to attributes whic ma presen in an en try QUIPU DSA will allo an en try to elong to one or more ob ject classes whic are kno wn to the DSA (stored in table). An en try will ypically ha small um er of ob ject classes (e.g., TOP (implicit) erson Organisational erson QUIPU Ob ject). The DSA will main tain table of mandatory and optional attributes for eac ob ject class supp orted. This will follo the guidelines of the standard or sp eci�cation iden tifying the ob ject class in question. rom this information, the DSA can determine the ermitted and mandatory attributes for giv en en try calculating the union of all the ob ject classes of that en try ree extension (i.e., the abilit to cmr12.300162 cmsl12.300 CHAPTER 14. CONFIGURING DSA cmr12.300store an attribute) as rejected, as there do es not app ear to reasonable mec hanism to manage this. Ho ev er, it is straigh tforw ard for managers to create new ob ject classes as desired. cmr10.329reeStructureSyn tax ::= cmbx10.329 SET cmsy10.329 cmr10.329mandatoryOb jectClasses [1] cmbx10.329 SET OF OBJECT IDENTIFIER cmr10.329 optionalOb jectClasses [2] cmbx10.329 SET OF OBJECT IDENTIFIER OPTIONAL cmr10.329 ermittedRDNs [3] cmbx10.329 SET OF SET OF cmr10.329 ttributeT yp cmsy10.329 cmr10.329reeStructure ::= cmbx10.329 TTRIBUTE WITH TTRIBUTE cmsy10.329

SYNT cmbx10.329 AX cmr10.329 reeStructureSyn tax cmbx10.329MUL TI ALUE cmr12.300Figure 14.3: Sc hema De�nition It is imp ortan to allo managemen con trol of what is ermitted at giv en lev el. Therefore cmtt12.300 treeStructure cmr12.300 attribute ma created. This attribute is de�ned in Figure 14.3, with the string syn tax discussed in Sec- tion 10.2.2. This sp eci�es for the lev el elo w, what yp es of ob ject are er- mitted. Eac attribute alue iden ti�es class of ob ject whic can exist at the lev el elo w, and de�nes set of mandatory and optional ob ject classes. This can considered as de�ning (priv ate) ob ject class implied the com bination of these classes. or eac yp of ob ject, the attribute yp es ermitted in the RDN are also listed. This is not hec ed in the curren ersion of QUIPU. The directory kno ws ab out the treeStructure attribute and will ensure consistency When creating an en try the DSA ust hec that it conforms to the treeStructure attribute of the paren en try When remo ving information from treeStruc- ture attribute, the directory will hec that all of the hildren conform to the mo di�ed attribute. cmbx10.43214.7.3 Photograph ttributes cmr12.300The data that DSA can hold do es not ha to limited to data that can represen ted prin table strings. An attribute QUIPU DSA do es not kno string syn tax for, will held as blo of ASN.1. One suc attribute