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M LNET NAME DOVAI N TRANSI TI ON

STATUS OF THI S MEMO

This RFC consolidates information necessary for the inplementation of
domai n styl e names throughout the DDN/ M LNET Internet conmunity.

Al t hough no official policy has been published, the introduction of
domain style names will inpact all hosts in the DDN/M LNET I nternet.
The RFC is designed as an aid to inplenmentors and adm ni strators by
providing 1) an overview of the transition process fromhost tables
to domains, 2) a potential tinetable for the transition, and 3)
references to docunentation and software relating to the DDN ARPANET
domai n system Distribution of this RFCis unlinited.

BACKGROUND

Al MLNET hosts are expected to have a way of translating the nane
of any other host into its Internet address. Although the current
met hod of nane resolution is to look up the information in a table of
all hosts, this nethod of operation is cunbersone and relies on a
central point of infornmation. The Network Infornmation Center (N Q)
mai ntains a table of hosts registered in the MLNET Internet and
their addresses. The size of this table and the frequency of updates
has reached the Iimts of nanageability. The central host table is
FTPd by a host on a tinely basis fromthe NIC, processed locally (to
pare or reformat the table), and used in nane resol ution

The domain system uses a distributed database and software to perform
the sane functions as the host table. In this system host resolvers
query domai n servers for nane resolution. They may cache answers for
performance i mprovenent. The domain servers each maintain a portion
of the hierarchical database under separate adm nistrative authority
and control. Redundancy is obtained by transferring data between
cooperating servers.

The domai n system has been operating successfully on the ARPANET for
over a year. One indication of success is that the NNC s centra
host table is no longer a conplete list (i.e., ARPANET does not
depend primarily on the host table). The donmain systemis being

i mpl emented on the MLNET with DoD military standard protocols. The
first step in changing to the domai n system has been taken, as
required by DDN Managerment Bulletin #32 (22 Jan 1987). All host
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nanes were converted froma sinple, flat nanespace to a structured
nane consistent with domains. 1In the second step, servers acting as
the root of the database hierarchy were put in place. In the next
step, hosts are noving away from host tabl e usage.

M GRATI ON PATH

Al hosts will not change from host table to domain server usage at
one tine. Accordingly, three stages of conversion to the domain
system are envi saged. These stages roughly correspond to 1)
continuing to use the host table for all applications, 2) using the
domai n system for only sone applications, and 3) using the donmain
systemfor all applications. These stages will exist sinultaneously
as various hosts convert their application software according to
avai l abl e resources. The foll ow ng paragraphs discuss these stages
in nore detail.

Host Table Only

In the first stage, a host depends entirely on the host table for
nane resolution. The table is obtained fromthe NIC s centra
copy and the resolution is done by |ocal table scanning. Mbst
hosts are in this stage.

Certain hosts may find it infeasible ever to convert to the domain
system owi ng to older architectures, unchangeabl e software, or

ot her considerations. At the end of the conversion period, the
NIC will stop nmamintaining an internet host table. To continue
operations, hosts that do not convert will need to obtain an

equi val ent of the host table fromsome source. This source nmay be
anot her host with which a bilateral agreement has been negoti ated
offline, a cormmunity-of-interest host acting as central repository
for that conmunity, or a locally-maintained table of host nanes
and addresses. Transfer of the table fromthe source is a matter
of local inplenentation and bilateral agreenents.

Domai n System and Host Tabl e

In the second stage, a host will use both the host table and the
domain system A likely scenario is that applications |ike TELNET
and FTP will use the domamin systemand that MAIL will continue to
use the host table for nanme resolution. An alternate scenario is
that batchstyle applications |ike MAIL woul d use the donmain system
and that the interactive applications would convert |ater.

This stage is viewed as transitory, as hosts convert over to use

the domain systemexclusively. It is highlighted as a separate
stage to enphasi ze the need during transition for both the host
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tabl e and the domai n system
Domain System Only

In the third and final stage, a host will have conpleted
conversion and will be using the domain systemexclusively. This
i ncludes correct processing of the mail box and mail exchanger
resource records.

M GRATI ON TI METABLE

Tabl e 1 shows the events and dates involved in the MLNET transition
fromhost table to domain system The operational testing of the
root server software has been conpleted. Voluntary conversion can
begin inmedi ately, with mandatory conversion required by October
1989. After this date, hosts not converted need to obtain the host
tabl e equival ent by private arrangenent (see "M gration Path" above).

Start End
M | est one Dat e Dat e
Root server operational testing Dec 86 Jul 87
Pol i cy announced in DDN Managenent Bulletin Cct 87
Host conversion Cct 87 Cct 89
Host table discontinued Cct 89

M LNET Nane Domai n Ti et abl e
Table 1
DOCUMENTATI ON

The Nane Domain systemis described in several docunents that are

mai ntai ned and available fromthe NIC in both online and in hardcopy
form The docunents are in "Request For Comments" format (RFC)
commonly used in the Internet to docunent and di scuss vari ous
net wor ki ng i ssues. The docunents noted in Table 2 fully describe the
concepts, conventions, enhancenents, requirenments, and operation of
the Nanme Domain system The follow ng paragraphs give a brief
synopsi s of each docunent.
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RFC PH  DOCUMENT TI TLE

799 * I nternet Nanme Donai ns

819 Domai n Nanmi ng Convention for Internet User Applications
920 Domai n Requi renment s

921 Domai n Narme System | npl ementati on Schedul e - Revi sed
952 * I nternet Host Table Specification

953 * Host names Server

974 Mai | Routing and the Domain System

1032 Domai n Admi ni strators Cui de

1033 Domai n Admi ni stration Qperations Quide

1034 Domai n Names - Concepts and Facilities

1035 Domai n Nanmes - | nplementation Specification

* Included in the DDN Protocol Handbook
Nanme Dormai n Docunents
Table 2
RFC- 799

This RFC is an early description of the concepts of a nane donain
system It is exploratory in nature and offers scenarios for nane
resolution and nmail forwarding.

RFC- 819

This RFC is a think peice about hierarchical nam ng conventions
for internetworking applications. The conventions proposed are

al i gned al ong admi ni strative rather than topol ogi cal boundaries
and is designed for interoperation anong het erogeneous nam ng
environments. Further topics of discussion include nmail relaying,
nane servi ce approaches, and nam ng authorities.

RFC- 920

This RFC contains a policy statement on the requirenents of
establishing a new domain in the ARPA Internet and introduces the
limted set of top | evel domains.

RFC- 921
This RFC contains a policy statenent on the inplementation
schedul e of the ARPA Internet domain system (as of Cctober 1984).

The di scussi on descri bes schedul e and future operationa
scenarios, as well as the transition between the two.
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RFC- 952

This RFC specifies the format of the host/address table naintained
by the NIC

RFC- 953

This RFC contains the official specification of the Hostnane
Server Protocol. This TCP-based protocol accesses machi ne-
readabl e nane/ address information in the format described by RFC
952 and is used by hosts to obtain all or a portion of the
centralized host table.

RFC- 974

This RFC presents a description of how nail systens are expected
to route nmessages based on domain systeminformation. In
particular, it discusses how nailers should interpret nail
exchanger resource records for nmessage routing to both host and
domai n nanes.

RFC- 1032

This RFC describes the guidelines for a domain administrator to
follow to establish a new donai n.

RFC- 1033

This RFC provides procedures for donmain administrators in
operating a domain server and nmaintaining their portion of the
hi erar chi cal dat abase.

RFC- 1034

This RFC i ntroduces donain style nanes, their use for ARPA
Internet nmail and host address support, and the protocols and
servers used to inplement domains. The concepts and facilities of
the domain system are described. The RFC al so di scusses the

hi erarchi cal database nodel, resource record usage, query
formation, query resolution, and domai n control

RFC- 1035
This RFC specifies the format of domain systemtransactions,
di scusses the inplenentation of domain servers, and explores the

use of domain nanes in the context of mail and other network
sof t war e
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| MPLEMENTATI ONS

Several inplementations of the domain systemexist. The first two
par agr aphs (JEEVES and BI ND) di scuss the prom nent (and nost mature)
two i nplenmentations and their authors/naintainers. These

i npl ementations are available online. The |ast paragraphs |ist

i mpl ement ati ons under devel opnent. Points of contact can supply nore
i nformati on.

The intent of listing these inplenmentations is to give vendors the
opportunity to inspect working code. These inplenentations enbody
experience with the donmain systemand offer interpretations of the
protocol s found acceptable in operational environnents.

Tops-20 Server and Resol ver (JEEVES)

Sone donmin root servers on the ARPANET are hosted on TOPS-20 systens
and run the code called JEEVES. The JEEVES resolver is specific to
version 5 of TOPS-20. The code is maintained by Paul Myckapetris
(Isl), is available using anonynous FTP from host a.isi.edu, and
resides in the files

<dommi n. ver si on5>ver si on5. nsSs
<donmi n. ver si on5>ver si on5. doc
<donmi n. ver si on5>ver si on5. t xt

H s mail addresses are:
ARPANET: pvm@enera.isi.edu

US MAIL: USC Information Sciences Institute
4676 Admiralty \Vay
Mari na del Rey, California 90292-6695

4BSD Uni x Resol ver and Server (Bl ND)

Most hosts running | ower |evel domain servers on the ARPANET are
hosted on 4BSD systenms and run the code called BIND. This code is
mai ntai ned for periodic rel eases by Mke Karels (UCB). H's mail
addresses are:

ARPANET: kar el s@keef f e. ber kel ey. edu

US MAIL: Computer Systemnms Research G oup
Conput er Sci ence Divi sion
Departnment of EE & CS
University of California
Ber kel ey, CA 94720
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There are two distribution mailing lists that publish information
about BIND. Ceneral discussions can be received by contacting

bi ndr equest @icbar pa. ber kel ey. edu and requesting to join the BIND
list. Information relating to testing devel opnental versions of BIND
can be received by contacting bind-test-request @cbar pa. berkel ey. edu
and requesting to join the BIND TEST |i st.

A comrercial version of BINDis distributed with Sun M crosystens’
operating systemversion 3.2. The point of contact is Bill Now cki.
Hi s addresses are:

ARPANET: nowi cki @un. com

US MAIL: Sun M crosystens
2550 Garcia Avenue
Mountain View, CA 94043

MS- DOS Server and Resol ver

FTP Software is working on a port of BIND to their PC/ TCP environnent
under MS/DOS (their PC/ TCP package). They already have a resol ver
that depends on recursive queries. The point of contact is Philip A
Prindeville. H's mail addresses are:

ARPANET: pap4@i.ai.nmt.edu
US MAIL: FTP Software |Inc
P. 0. Box 150

Kendal | Sg. Branch
Boston, MA 02142
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Tops- 20 Resol ver

A resolver is being witten in C for Tops-20 and I TS by Rob Austein.
He encourages contacts from Tops-10, WAITS, and TENEX system
programers. His nmail addresses are:

ARPANET: sra@x.lcs.mt. edu.

US MAIL: MT LCS NE43-503
545 Technol ogy Square
Canbri dge MA 02139

Synbol i cs Resol ver

Synbolics Inc. has an inplenmentation for the 36xx series Lisp
Machi nes. Steven L. Sneddon is the point of contact. Hi s addresses
are:

ARPANET: sned@egasus. scrc. synbol i cs. com

US MAIL: Manager, Networks and Conmuni cati ons
Synbolics, Inc.
11 Canbridge Center
Canbri dge, MA 02142

Xer ox Cedar Resol ver

Xerox has a resolver running in the Cedar |anguage/environnment at
Xerox PARC. John Larson is the point of contact. His addresses are:

ARPANET: j | arson. pa@er ox. com

US MAIL: Xerox Palo Alto Research Center
3333 Coyote Hill Road
Palo Alto, CA 94304

Harri s Resol ver

There is a domain resolver for the Harris H series that handles
canoni cal name, host address, nane server, and mail agent (MX)
records. Bruce Ochard is the point of contact. H s addresses are:

ARPANET: orchard/ bruc@car ecr ow. wai sman. wi sc. edu
US MAIL: 549 Wai snan Center
Uni versity of W sconsi n-Madi son

1500 Hi ghl and Avenue
Madi son, W sconsin 53705-2280
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Fuzzbal | Server and Resol ver

Dave MIIls has both server and sol ver for the so-called PDP11/LSI -
these are not conplete inplenentations and do
not support zone transfers and so forth.

Fuzzballs. However,

outside the fuzzball comunity,
not for Unix. Hi s addresses are:
ARPANET: m || s@del . edu
US MAIL: Electrica
University of De
Newar k, DE 19716

Mul ti cs Resol ver

There is a resolver for Miultics that
Art Beattie is the point of contact.

ARPANET:

US MAIL: M K55
Honeywel | Bul
PO Box 8000
Phoeni x,

VAX/ VM5 Resol ver

There is a partial resolver inplenent
queries and | N-ADDR PTR | ookups) that
package for VAX/VM5. It is witten i
poi nt of contact. H s addresses are:

ARPANET:

US MAIL: Conputer Science

M LNET DOVAI N TRANSI TI ON
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They have little use

since the code is in assenbler and is

Engi neeri ng Depart nent

awar e

is nearly ready for rel ease
Hi s addresses are:

beatti e¥pco@co-multics. arpa

AZ, 85066-38000

ation (only supports address
is part of the CMJ TEK TCP/IP
n BLISS-32. Vince Fuller is the

vince.fuller@. cs. cru. edu

Depart ment

Car negi e- Mel l on Uni versity

Schenl ey Park
Pi tt sburgh, Pa.
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Maci nt osh Resol ver and Server

Tom Unger has ported BIND to the Macintosh. This was done using the
Maci nt osh Programmer’s Workshop and CITI's Macl P that currently
consists of IP, UDP, and a Berkeley style socket library. H's mail
addr esses are:

ARPANET: tom@iti.um ch. edu

US MAIL: Center for Information and Technol ogy I ntegration
Uni versity of M chigan
2901 Hubbard
Ann Arbor, M 48105

ORDERI NG | NFORVATI ON

Docunents are available online fromthe NIC (I P address 10.0.0.51 or
26.0.0.73) by using FTP with the | ogin ANONYMOUS and the password
GUEST. RFCs are in files named RFC: RFCnhnn. TXT and are sinple ASC |
files ready for printing. Pages within the docunents are separated
by a formfeed character on a line by itself.

Har dcopy of the docunents and software nentioned in the discussions
above may be obtained fromthe NIC or the author. Prices are
avai l abl e on request and are docunented in DDN Newsletter #50 (12 Dec
1986). The address and phone numbers of the NIC are |isted bel ow.

DDN Network | nformati on Center
SRl International, Room EJ291
333 Ravenswood Avenue
Menl o Par k, CA 94025

(800) 235-3155
(415) 859- 3695
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