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Hierarchical Approaches

Top-level
domain T

The root directory
node dir(T)

Directory node
dir(S) of domain S

A subdomain S
of top-level domain T
/ (S is contained in T)

____________________________________________________

A leaf domain, contained in S
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Hierarchical Approaches

3. Node knows

2- about E, so request
Node has no Is forwarded to child
record for E, so @ N
that request is M
forwarded to e ‘b !
parent : : .

1- Look-up i Domain D
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‘.ob LSL'QS 6LQ ODY Bt P U"‘" c\.w.:Lo.n

ltem Global |Administrational | Managerial
Geographical scale of network | Worldwide | Organization Department
Total number of nodes Few Many Vast numbers
Responsiveness to lookups Seconds Milliseconds Immediate
Update propagation Lazy Immediate Immediate
Number of replicas Many None or few None
s client-side caching applied? | Yes Yes Sometimes
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Client's
name
resolver

1.

<nl,vu,cs,ftp>

<nl,vu,cs,ftp> T i#<n|,vu,cs,ﬁp>

» Root
2. #<nl>, <vu,cs,ftp> name server
3. <vu,cs,ftp> o] Name server
4., #<vu>, <cs,ftp> nl node
9. 205, Ip> | Name server
vu node
6. #<cs>, <ftp>
. <Mp> » Name server
8. #<ftp> cs node
Nodes are /
managed by

the same server
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Client's
name
resolver

1. <nl,vu,cs,ftp>

A4

< Root
8. #<nl,vu,cs,ftp> name server
7. #<vu,cs,ftp> Name server

nl node

vu hode

Name server
cS node

6. #<cs,ftp C Name server

5. #<ftp>

<nl,vu,cs,ftp> T ¢#<nl,vu,cs,ﬁp>
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Recursive name resolution

Client 3::: —————————————————

——

lterative name resolution
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Name server
nl node

Name server
VU node
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—_———
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e
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Name server
cs node
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Long-distance communication
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(aslol) DNS ob slas

Type of | Associated Description

record entity

SOA Zone Holds information on the represented zone ~ Authority

A Host Contains an |IP address of the host this node represents

MX Domain Refers to a mail server to handle mail addressed to this node
SRV Domain Refers to a server handling a specific service

NS Zone Refers to a name server that implements the represented zone
CNAME | Node Symbolic link with the primary name of the represented node
PTR Host Contains the canonical name of a host

HINFO | Host Holds information on the host this node represents

TXT Any kind Contains any entity-specific information considered useful

a5 (oo JSO DNS 6l slas o1, o o 5 Slgiomae a5 oo ys8 ) elgil o 5 mie
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(aloNDNS 6)‘1..\» ool

*e
>0 A

Name Record type Record value
cs.vu.nl. SOA star.cs.vu.nl. hostmaster.cs.vu.nl.
2005092900 7200 3600 2419200 3600
cs.vu.nl. TXT "Vrije Universiteit - Math. & Comp. Sc."
cs.vu.nl. MX 1 mail.few.vu.nl.
cs.vu.nl. NS ns.vu.nl.
cs.vu.nl. NS top.cs.vu.nl.
cs.vu.nl. NS solo.cs.vu.nl.
cs.vu.nl. NS star.cs.vu.nl.
star.cs.vu.nl. A 130.37.24.6
star.cs.vu.nl. A 192.31.231.42
star.cs.vu.nl. MX 1 star.cs.vu.nl.
star.cs.vu.nl. MX 666 zephyr.cs.vu.nl.
star.cs.vu.nl. HINFO "Sun" "Unix" “Machine type” “OS[’
zephyr.cs.vu.nl. A 130.37.20.10
zephyr.cs.vu.nl. MX 1 zephyr.cs.vu.nl.
zephyr.cs.vu.nl. MX 2 tornado.cs.vu.nl.
zephyr.cs.vu.nl. HINFO "Sun" "Unix"

cs.vinl adilkio ¢l w DNS Sledbl SGU 51 gl o 35
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(aloHDNS 6)‘1..\» °‘>er'5~

ftp.cs.vu.nl. CNAME soling.cs.vu.nl.
WWW.Cs.vu.nl. CNAME soling.cs.vu.nl.
soling.cs.vu.nl. A 130.37.20.20
soling.cs.vu.nl. MX 1 soling.cs.vu.nl.
soling.cs.vu.nl. MX 666 zephyr.cs.vu.nl.
soling.cs.vu.nl. HINFO "Sun” "Unix"
vucs-dasi.cs.vu.nl.  PTR 0.198.37.130.in-addr.arpa.
vucs-dasi.cs.vu.nl. A 130.37.198.0
inkt.cs.vu.nl. HINFO "OCE" "Proprietary”
inkt.cs.vu.nl. A 192.168.4.3
pen.cs.vu.nl. HINFO "OCE" "Proprietary"
pen.cs.vu.nl. A 192.168.4.2
localhost.cs.vu.nl. A 127.0.0.1

cs.vunl ke g1y DNS Sledbl OU 51 gl oy 35
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[LDAP LS'J‘)"O alo o Lgtm Lg)’Lw OQL:t{.

Lightweight Directory Access Protocol

Attribute Abbr. Value
Country C NL
Locality L Amsterdam
Organization O Vrije Universiteit
OrganizationalUnit | OU | Comp. Sc.
CommonName CN Main server
Mail _Servers — 137.37.20.3, 130.37.24.6, 137.37.20.10
FTP_Server — 130.37.20.20
WWW _Server — 130.37.20.20

LDAP ¢,li5 b 5ilsd 5l oolizl L LDAP (¢,65 5ls S50 5l (ol ooles Jlie

/C=NL/O=Vrije Univ./OU=Comp. Sc. .sua 5,350 sb avacas Jo daas O
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(Y) [LDAP :Lsf.?‘).o aldws sla 6}L~d ooL‘i_&

DIB (Directory osLs LDAP gogpmw 5655 10 50 5655 pwlo JSlow plod dacgoxo @
D9 o0 a5l Information Base)

C=NL

O = Vrije Universiteit

N
=

OU = Comp. Sc.

s

CN = Main server
A \ -

Host_Name = star / Host_Name = zephyr

a) Part of a directory information tree
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) LDAP L;u‘).o bl gl LS)L‘*’

Attribute Value Attribute Value
Country NL Country NL
Locality Amsterdam Locality Amsterdam
Organization Vrije Universiteit Organization Vrije Universiteit
OrganizationalUnit| Comp. Sc. OrganizationalUnit| Comp. Sc.
CommonName Main server CommonName Main server
Host_Name star Host_Name zephyr
Host_Address 192.31.231.42 Host_Address 137.37.20.10

(b)

e (b) Two directory entries having Host Name as Relative
Distinguished Name.
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Answer = search(“&(C=NL)(O=Vrije Univ.) (OU=%) o
(CN=Main Server”)”)
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