ASKMARA(1) askmara ASKMARA(1)

NAME
askmara - do simple dns queries

DESCRIPTION
askmara queries the user-specified dns server for records, and outputs the reply in a
csv2-compatible format (csv2 is the format of zone filesrtteaadns uses).

USAGE

askmara[-n] [ -v | -t timeout] query [ server ]

OPTIONS
-t If this is present, the following gument is the askmara timeout, in seconds. Note
thataskmaracan not both hae a ser-defined timeout and verbose output.

-v I this is setaskmarawill verbosely output the complete reply that the sesent.
Note that this verbose output is not csv2-compatible.

-n If this is setaskmara, when sending out a quenyill not request DNS recursion;
in other words, askmara will request that the remote DN®sant contact other
DNS server to answer the query in question.

query
dns record to be queried. The query has $&ctions: The type of record we desire,
and the hostname we want this record for.

The type of query can ti@ o forms: A one-letter mnemonic, or a numeric rtype
followed by a colon. This is immediately concatenated by the full name of the host
name we wish to look up.

For example, to ask for the IP of ‘example.com.’, we can use the one-letter mnemonic, in
the form 'Aexample.com.’, or we can use the numeric RRwietloby a colon, ging

the query 'lxeample.com.’ (since A has the record type of one). Note that the query
name needs the trailing dot at the end.

Askmara supports a handful one-letter mnemonics, as follows:
A signifies a request for an A (ipv4 address) RR

N signifies a NS RR

C signifies that we are asking for a CNAME RR

Sssignifies that we want a SRR

P signifies that we want a PTR RR

@ signifies that we mant a MX RR

T signifies that we want a TXT RR

Z signifies that we want to ask for all RRs.

server
IP address of the dns server to be queried. If no serveres, giskmara will query
127.0.0.1.
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EXAMPLES
Asking the server with the ip 127.0.0.1 for the IP address of example.com:

askmara Aexample.com.
Asking the server with the ip 198.41.0.4 for the IP address of example.com:
askmara Aexample.com. 198.41.0.4

Asking the server with the ip address 127.0.0.1 for the IP addressamipks.com,
using the rr_number:query format:

askmara 1:example.com.

Asking the sergr with the ip address 127.0.0.1 for aVSfecord. In particularwe ask
for the "http wer tcp” service for gample.net. Sincaskmara doesn't '@ a nmemonic
for SRV record types, we use the numeric code (33 for SRV):

askmara 33:_http._tcp.example.net.

Asking the server with the ip address 127.0.0.1 for the AAAA (ipv6 ip) record for
example.net:

askmara 28:example.net.

Note that the output will be aweDNS packet in both the SRand AAAA examples.
BUGS

When askmara is as#l for an S@ record, the output chskmara closely resembles
the format of a csv2 file, but can not be parsed as a csv2 file without modification.

askmara outputs multi-chunk ("charaeséning™) TXT records incorrectly (it only
outputs the first chunk).

SEE ALSO
maradns(8)

http://www.maradns.org

LEGAL DISCLAIMER
THIS SOFTWARE IS PRVIDED BY THE AUTHORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOLIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANRBILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
AUTHORS OR CONTRIBITORS BE LIABLE FOR ANY DIRECT INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQJENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE
GOODS OR SERVICES; LOSS OF USEATA, OR FROFITS; OR BJSINESS
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INTERRUPTION) HOWEVER CAUSED AND ON ANY THEOR OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ANISED OF THE POSSIBILITY OF SUCH

DAMAGE.

AUTHOR
MaraDNS is written by Sam Trenholme. JaaKKiemi used 5 minutes to roll this

manpage togethewhich Sam has subsequently revised.
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NAME
csv2 - Description of the csv2 zone file that MaraDNS uses

DESCRIPTION
The csv2 zone file format is theweone file format for MaraDNS 1.2. This zone file
format uses ankind of whitespace (space, tab, and carriage return), or the '|' character
to deliminate fields. The zone file parser is smart enough w kow mary fields the
record data for a gen record type needs; once all the fields for\aemirecord type is
processed, the parser parses thd eatry it sees as the name for the next record to
process.

This zone file format has records in the following form:
name [+ttl] [rtype] rdata

The name is the name of the record we will add, such as ‘&ample.net.". This
must be placed at the beginning of a lirfédhe rtype is the record type for the record,
such as "A" (ipv4 IP address), "MX" (maik&hanger), or "AAAA" (ipv6 IP address).
The ttl is hov long other DNS servers should store this data in their memory (in
seconds); this field needs a '+' as its initial charatley rdata is the actual data for this
record; the format for the rdata is type-specific.

Anything in square brackets is an optional field. If the ttl is not specified, the ttl is set to
be 86400 seconds long (one day). If the rtype is not specified, it is set to be an "A" (ipv4
address) record.

The zone file supports comments; comments are specified by having gwiesn
between fields or records; when a '#' is seen, the csv2 parser ignpresaeacter it
sees (with the exception of the {' charactenich is not currently allowed in csv2 zone
files) until a navline. A'#' can usually be placed inside a field, and indicates the end of
a field when placed there.

The following record types are supported; a description of the record data format
accommodates the record type:

An A record stores an ipv4 address. This is the default record type should the record
type not be specified. The record type has one field in it: the IP for the record.
Examples:

a.xample.net. 10.11.12.13
b.example.net. A 10.11.12.14
c.example.net. +64000 A 10.11.12.15

PTR

A PTR record stores the name for aegi ipv4 or ipv6 address, and is used foreree
DNS lookups. This record type has one field in it: The name for the record in question.
Examples:
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13.12.11.10.in-addarpa. PTR a.example.net.
14.12.11.10.in-adchrpa. PTR b.example.net.
15.12.11.10.in-addr.arpa. +64000 PTR c.example.net.

MX

A MX record stores a mail exchange record, and is used for maidrgieliThis record

type has tw fields in it: The priority (or "preference" in traditional DNS parlance) of
the MX record (lower numbers get higher priority), and the name of the xcageger.
Example of mail for example.net being mailed to mail.example.net, which has the IP
"10.11.12.16™

example.net.  MX 10 mail.example.net.
mail.example.net.  10.11.12.16

AAAA

An AAAA record stores the ipv6 address for aeginame. The IP is in standard ipv6
"colon delimited" format: eight 16-bit hexadecimal numbers are separated by colons.
Two colons together indicate multiple streams of all-zeroranbers. This record has
only one field, the v6 IEExample:

a.xample.net. AAAA 3ffe:ffff :ffe:501:fff ::b:c:d

SRV

An SRV record stores a "service" definition. This record has four fields: Prietght,
port, and target. For more information, please refer to RFC 2782. Example:

_http._tcp.% srv 0 0 80 a.%

NS

An NS record specifies the name servers forvengione. If the name seevs are not
delggaion name servers (in other words, if the the nameeserare the authoritag

name servers for the zone), yheeed to be at the beginning of the zone, either as the
first records in the zone, or right after theAS@cord. The NS records are optional; if

not present, MaraDNS will makan elucated guess of that NS records should be there,
based on the IPs the MaraDNS process is bound to. This record has one field: The name
of the name server machine. Example:

example.net. NS nslxample.net.
example.net. NS nsZample.net.

SOA
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An SQA record stores the start of authority for @egizone file. This record is optional

in a CSV2 zone file; should the record not be in the zone file, MaraDNS will synthesize
an appropriate S®record. This record can onlyist once in a zone file: As the first
record of the zone file. This record hasesefields: The name of the zone, the email
address of the person responsible for the zone, amdifimeric fields (serial, refresh,
retry, expire, and minimum).Note that the S® minimum doesnot affect other TTLs

in MaraDNS. Example:

x.org. SQA x.org. email@x.org. 1 7200 3600 604800 1800

TXT

A TXT record stores arbitrary text and/or binary data fovanghost name. This record
has one field: The text data for the record.

A basic tet record can be stored by placing ASCII data betweensivgle quotes, as
follows:

example.com. TXT 'This is an example text field'

Any binary data can be specified; seedbe2_txt(5)manual page for full details.
RAW

The RAN record is a special meta-record that allowg @therwise unsupported record
type to be stored in a csv2 zone file. The syntax is:

RAW [numeric rtype] [data]

The numeric rtype is a decimal number.

The data field can, among other thingyvéndackslashed hesequences outside of
guotes, concatenated by ASCII data inside quotes, such as the following example:

example.com. R 40 X10\x01\x02'Kitchen sink'\x40' data’

The abwe example is a "Kitchen Sink™ RR with a "meaning” of 16, a "coding” of 1, a
"subcoding” of 2, and a data string of "Kitchen sink@ data" (sincechde 40
corresponds to a @ in ASCII). Note that unquoteddeguences are concatenated with
guoted ASCII data, and that spacesanly inside quoted data.

The format for a data field in a ®RArecord is almost identical to the format for a TXT
data field. Both formats are described in full in ¢ee2_txt(5)manual page.

EXAMPLE ZONE FILE
# This is an example csv2 zone file

# Hrst of all, csv2 zone files do not need anAS®cord; howeer, if
# one is provided, we will makit the SQA record for our zone
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# The SQA record needs to be the first record in the zone if provided
#% SQA % email@% 1 7200 3600 604800 1800

# Second of all, csv2 zone files do not need authorédS records.

# If they aren't there, MaraDNS will synthesize them, based on the IP
# addresses MaraDNS is bound to. (She's pretty smart about this; if
# Mara is bound to both public andvate IPs, only the public IPs will

# be ynthesized as NS records)

#0 NS a%
#% NS b%

# Here are some A (ipv4 address) records; since this is the most

# common field, the zone file format allows a compact representation
# of it.

a.xample.net. 10.10.10.10

b.example.net. 10.10.10.11

b.example.net. 10.10.10.12

# We @an hae the label in either case; it makes no difference
Z.EXAMPLE.NET. 10.2.34
Y.EXAMPLE.net. 10.3.4.5

# We @n use the percent shortcut. When the percent shortcut is present,
# it indicates that the name in question should terminate with the name

# of the zone we are processing.

percent.% a 10.9.8.7

# And we can hae gar records
#*.example.net. A 10.11.12.13

# We @an hae a tl in a record; howeer the ttl needs a '+' before it:
# Note that the ttl has to be in seconds, and is before the RTYPE
d.example.net. +86400 A 10.11.12.13

f.example.net. # As you can see, records can span multiple lines
A 10.2.19.83

# This allows well-commented records,dikis:

c.example.net. #ur C class machine
+86400 #This record is stored for one day
A # A record

10.1.1.1 #WNhere we are
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# We @n even havesomething similiar to csv1 if we want...
e.example.net.|+86400|a|10.2.3.4

h.example.net.|a|10.9.8.7

# Here, we see we can specify the ttl but not the rtype if desired
g.example.net.|+86400|10.11.9.8

# Here is a MX record
% mx 10 mail.%
mail.% +86400 IN A 10.22.23.24

# We even havea ht of ipv6 support
a.example.net. aaaa 3ffe:ffff:1:2:3::4:f

# Not to mention support for SRrecords
_http._tcp.% srv 0 0 80 a.%

# And, of course, TXT records
example.net. txtThis is some text'

LEGAL DISCLAIMER

THIS SOFTWARE IS PRVIDED BY THE AUTHORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NODLIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANRABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
AUTHORS OR CONTRIBITORS BE LIABLE FOR ANY DIRECT INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQJENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE
GOODS OR SERVICES; LOSS OF USEATA, OR RROFITS; OR BJSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEOR OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR QHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ANISED OF THE POSSIBILITY OF SUCH
DAMAGE.

AUTHOR
Sam Trenholme http://www.samiam.org/
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NAME
csv2_txt - Description of txt andweresource records in the csv2 zone file

DESCRIPTION
Due to the complexity of TXT and RM records, this man page is dedicated to
describing the csv2 format of this RR.

TXT and RAN rrs in MaraDNS' csv2 zone files can storg arbitrary binary data.
Additionally, it is possible to arbitrarily dide up TXT records in to chunks (chunks,
which RFC1035 call "character-string"s, are described below).

ASCIlI AND UTF-8 DATA

If a given TXT field or RAN record contains only ASCII data, creating a record is easy:
Place the full data between single quoteg tiks:

a.example.com. TXT 'This is some text'

It is also possible, with tavnotable exceptions, to placeyanyte with a value less than
0x80 (128) between quotes. If there arg laytes with a value of 0x80 or more, the data
must be UTF-8 encoded Unicode.

The two ASCII characters not allowed in quotes are the ' charaotéthe {' character
See BA\CKSLASH ESCAPE SEQENCES belw for information on adding these
characters to TXT or RA fields.

UNQUOTED DATA

Note that the record does notvhap be aquoted. As long as the record only contains
ASCII alphanumeric data, and/or the characters *-', ' ', '+, '%', 'I', ", and '=', the data can
be unquoted as follows:

c.example.com. TXT This_is_100%_unquoted_text_+symbols!

It is also possible to mix quoted and unquoted text, such as this:
d.example.com. TXT This' is a mix 'of _unquoted' and quoted 'text!
Which will have its data look lik this:

This is a mix of_unquoted and quoted text!

When mixing quoted and unquoted data, it is important ve lah whitespaceinside
quotes.

BACKSLASH ESCAPE SEQUENCES

In order to accommodate storing non-UTF-8 high bit characters, the single quote
characterthe '{' characterand to permit multi-line TXT/RAV records (with comments
allowed mid-record), the TXT/RA RR dlows backslashes. These backslashes only
have sgnificanceoutsideof quoted t&t; if they are placed inside single quotes, \tfaee
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not interpreted and result in a literal backslash being added to the resource record data.
The following characters can be backslashed:

When backslashed, the adds a literal quote to the resource record.

whitespace
When an whitespace is backslashed (space, newlinendrtab), this indicates that
the record has not ended, and that more data for this recource will. folis also
allows comments to be placed in TXT and\RAesource records. What happens is
that the backslash indicates thaty amhitespace characters (space, tab, carraige
return, and line feed) are to be ignored until thet men-whitespace character that
is not a # (hash). If a # is seen, this indicates that we igngrananall characters
until the n&t carriage return or line feed, and continue to igneeeyéhing until the
next non-whitespace characteiSee the section on multi-line and commented
records for examples.

0123
When a number between 0 and 3 is backslashed, this indicategytheirigg of a
three-digit octal number.

X When an x is backslashed, this indicates the beginning of a two-digitléamal
number.

Note that, with the exception of the single quote, the backslash charawb¢used to

remove the meta-significance of a vgh character In particular unlike aher
ervironments, it is not possible to backslash spaces. Spaces can be represented either as
"'in quotes, \x20, or as \040.

Here are some examples of backslashed data. In this example, we see backslash
sequences being used to store non-UTF-8 hi-bit data:

e.example.com. TXT \x80\x81\x82\x83

This same data can also be created as follows:

f.example.com. TXT \200\201\202\203

Octal and heinformation can be mixed:

g.example.com. TXT \200\x81\202\x83

Literal single quotes can be placed in resource records:
h.example.com. TXT 'perl -e \"print "A Perl of a TXT record\n"\'
The abee example produces this record:

perl -e 'print "A Perl of a TXT record\n™
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To render the {' characteuuse the escape sequence \x7b (outside of quotes). F
example:

hl.example.com. TXT ‘for(a=0;a<10;a++)"\x7b'printf("%d\n",a);sleep(1)}
Produces this record:

for(a=0;a<10;a++){printf("%d\n",a);sleep(1)}

MULTI-LINE AND COMMENTED RECORDS

By utilizing backslashes followed by comments, it is possible t@ maulti-line and
commented TXT and RA records. The following resource record will span more than
one line on an 80-column display:

i.example.com. TXT 'Not only did the quick brown fox jumgeicthe lazy dog, but the lazy dog jurr
Without affecting this resource record, the same data can beveplmwaitiple lines:

j.example.com. TXT 'Not only did the quick brown fox jump '\
‘'over the lazy dog, but the lazy dog'\
' jumped w@er the cat.'

Some points:

* The backslash must be outsize of the quotes (or a literal backslash will be added to
the record)

* The backslash must be preserdfore ary unquoted white spaceUsually the
backslash is placed immediately after the quote character.

* Unlike aher environments, it does not matter whether or not therevisible
whitespace after the backslash.

It is also possible to add comments after such a backslash as follows:

k.example.com. TXT 'Not only did the quick brown fox jump "\ # The fox
‘'over the lazy dog, but the lazy dog'¥ The dog
' jumped w@er the cat.' # The cat

Note that, since the third comment is not preceeded by a backslash, this indicates the
end of the resource record.

There can also be multiple lines dedicated to comments (and, optiavatlyblank
lines) in the middle of TXT and RA record data:

k2.example.com. TXT 'This is some data "\
# Here we hae sme comments followed by a blank line
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# Now we havesome more comments,
# followed by the rest of the data
‘and this is the rest of the data’
MULTIPLE TXT CHUNKS

TXT RRs may be divided up in to multiple "chunks" (RFC1035 calls these "character
string"s). A single chunk can beyavhere from zero to 255 bytes long. The default is to
have ane chunk, as follows:

o.example.com. TXT 'TXT record with only one chunk’

It is also possible to la a ecord with multiple chunks. Chunks are delimited by an
unquoted ;' character:

p.example.com. TXT 'This is chunk one';'This is chunk two'
Or:

g.example.com. TXT 'This is chunk one";)\ # Our first chunk
This_is_chunk_tw;\ #Our second chunk
"This is chunk three' # Our final chunk

Quoted ; characters simply add a ; to the record data.

If a single TXT chunk is longer than 255 bytes long, the csv2 parser will report an error
in the zone file: Single TXT chunk too long

In order to resol® this, place unquoted ; characters in the record data so that each chunk
is under 255 octets (bytes or characters) in length.

It is possible to hae zro length chunks:
r.example.com. TXT ‘chunk one';;'chunk three' # Chund raro-length

In particular is is possible to hee zro length chunks at the beginning and end of a
TXT record:

s.example.com. TXT ;'chunk two'; # Chunks one and three zero-length

Do not place semicolons at thegbening nor end of TXT records unless you wish to
have these zero-length chunks.

Chunk support only»asts for TXT records. An unquoted ; character will cause a syntax
error in a RAV record.

RAW RECORDS

With the eception of no support for chunk delimiters, and the addition of a numeric
record type before the record data, the format fokMRiecords is identical to x¢
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records. Forample, if we wish to ha a 'Kitchen Sink" RR record, which has the
8-bit binary numbers "16", "1", and "2", folkeed by the ASCII string "Kitchen sink+
data", we can specify this inynof the following manners:

tl.example.com. RA 40 %10\x01\x02'Kitchen sink'\x2b' data'

t.example.com. RW 40 \020\001\002Kitchen' sink+ data'

u.example.com. RA 40 X10\x01\x02Kitchen\x20sink+\x20data

v.example.com. R 40 10\001\x02\
‘Kitchen sink+ data’

w.example.com. RW 40 10\ # Meaning: 16
\x01\ # Coding: 1
\x02\ # Sub-coding: 2
'Kitchen sink+ data' # Data: 'Kitchen sink+ data’

LEGAL DISCLAIMER

THIS SOFTWARE IS PRVIDED BY THE AUTHORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOLIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANRBILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
AUTHORS OR CONTRIBITORS BE LIABLE FOR ANY DIRECT INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQJENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE
GOODS OR SERICES; LOSS OF USE, ATA, OR FROFITS; OR BJSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEOR OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ANISED OF THE POSSIBILITY OF SUCH
DAMAGE.

AUTHOR

Sam Trenholme http://www.samiam.org/
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NAME
duende - run a child process as a daemon

DESCRIPTION
duendemalkes a gren child process a daemon. The standard output and standard error
of the child process is logged via syslog() with a priority of LOG_INFO.

USAGE
duendechild_process [ all subsequent arguments passed on to child ]

DETAILS
When duende is invoked, it spawns tw processes. In addition to spawning the
daemonized child procesduende also spawns a process which reads and logs the
standard output of the daemonized process. The parent process s@ay® as b
monitor the daemonized process.

duenderequires a blank directory named /etc/maradns/logger to run.

Should the parent duende process HUP sighande will restart the child process.
Should the daemonized or logging process vedean wtrapped HUP signal orxg
with an exit code of 8duende will restart the process. Should the daemonized or
logging process exit for grother reasonduendewill send the logger process a TERM
signal and xit. Shouldthe duende parent process reeea TERM or INT signal,
duendesends all of its children TERM signals, then exits.

The duende process must be started as the superuser; this is because Duende's intended
child processes (maradns and zoneserver) need to binditegerd ports, and because
duende uses a setuid() call to change the user ID of the logging process to the user with
ID 66.

EXAMPLES
Using duende to start maradns, where the mararc file is /etc/mararc.2

duende maradns -f /etc/mararc.3

Using duende to start zoneserwenere the mararc file is /etc/mararc.4

duende zoneserver -f /etc/mararc.4

BUGS
Duendeassumes that all of its children are well-bedaia eating their ggetables, going
to bed when told, and terminating when receiving a TERM signal.

SEE ALSO
maradns(8)

http://www.maradns.org
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LEGAL DISCLAIMER

THIS SOFTWARE IS PRVIDED BY THE AUTHORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NODLIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANRBILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
AUTHORS OR CONTRIBITORS BE LIABLE FOR ANY DIRECT INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQJENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE
GOODS OR SERVICES; LOSS OF USEATA, OR RROFITS; OR BJSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEOR OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ANISED OF THE POSSIBILITY OF SUCH
DAMAGE.

AUTHOR
Duende and this man page are written by Saenfolme. D Richard Felker IlI
provided some weluable assistance with the piping code whdclendeuses.
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NAME
fetchzone - get dns zone from server

DESCRIPTION
fetchzonetransfers a usespecified dns zone from a zone server and displays it in csv2
format on the standard output.

USAGE

fetchzonezone_name zone_server_IP [query_class]

OPTIONS

zone_name
Name of the dns zone to be transferred.
zone_sever |IP

IP address of dns server

query_class

Optional argument which can change the query class from 1 (theltgd 255. This
may be needed for some versions of Bind.

EXAMPLES
To adbtain the zone example.com from the server 192.168.9.8:

fetchzone example.com 192.168.9.8

To adbtain the zone examplegfrom the server 10.9.8.78 using a query class of 255:

fetchzone example.com 10.9.8.78 255

BUGS
Fetchzone will not correctly output host names with utf-8 characters in them.

SEE ALSO
The man pagesaradns(8)andcsv2(5)

http://www.maradns.org

LEGAL DISCLAIMER
THIS SOFTWARE IS PRVIDED BY THE AUTHORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NODLIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANRABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
AUTHORS OR CONTRIBITORS BE LIABLE FOR ANY DIRECT INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQJENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE
GOODS OR SERICES; LOSS OF USE, ATA, OR RROFITS; OR BJSINESS
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INTERRUPTION) HOWEVER CAUSED AND ON ANY THEOR OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ANISED OF THE POSSIBILITY OF SUCH
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AUTHOR
Sam Trenholme

June 2004 fetchzone



MARADNS(8) MaraDNS reference MARADNS(8)

Erre con erre cigarro
Erre con erre barril
Rapido ruedan los carros
En el ferrocarril

NAME
maradns - DNS server

SYNOPSIS
maradns [ -v | -f mararc_file_location ]

TABLE OF CONTENTS
This man page has the following sections:

Name

Synopsis

Table of Contents
Description

Usage

Firewall Configuration
Frequently Asked Questions
Bugs

Unimplemented Features
Legd Disclaimer

Authors

DESCRIPTION
maradnsis a DNS server written with securigmplicity, and performance in mind.

maradns has tw forms of arguments, both of which are optional.

The first is the location of enararc file which MaraDNS obtains all configuration
information from. The default location of this file/stc/mararc. This is specified in
the formmaradns -f mararc_file_locationn mararc_file_locationis the location of the
mararc file.

It is also possible to k@ MaraDNS display the version number and exit. This is
specified by imoking maradns in the forrmaradns -vor maradns --version

USAGE
If MaraDNS is functioning only as a recumsirameserverjust one file needs to be set

up: The mararc file.

In order for MaraDNS to function as an authort@tameservertwo o more files need
to be set up: the mararc file and one or more "csv1" zone files.

The configuration formation of a csvl zone file can be obtained frontsi5)
manual page. The configuration format of the mararc file can be obtained from the
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mararc(5) manual page.

In order to hae MaraDNS run as a daemon, the duende program is used to daemonize
MaraDNS. See thduende(8)manual page for details.

FIREWALL CONFIGURATION
If MaraDNS is being used as an authontatrameserveralow UDP connections from
all hosts on the internet to UDP port 53 for the IP that the authegitaimeserer uses.

If MaraDNS is being used as a recuesrameserverthe firavall needs to alle the
following packets to go to and from the IP the rea@rsameserver uses:

* Allow UDP connections from the MaraDNS-running server tp machine on the
internet where the UDP destination port is 53

* Allow UDP connections from gmmachine on the internet to the IP of the reaasi
server where the source port from the remote server is 53, and the destination port is
between 15000 and 19095 (inchesi

* Allow UDP connections from IPs that use MaraDNS as a reeuB\S server to
port 53 of the MaraDNS server

MaraDNS uses a strong secure RNG for both the query (16 bits of entropy) and the
source port of the query (12 bits of entropy). This @sagpoofing replies to a MaraDNS
sener more difficult, since the attacker has only a one in 250 million chance thaha gi
spoofed reply will be considered valid.

FREQUENTLY ASKED QUESTIONS
INDEX
. I'm still using version 1.0 of MaraDNS
. How do | try out MaraDNS?
. What license is MaraDNS released under?
. How do I report bugs in MaraDNS?
. Some of the postings to the mailing list do not talk about MaraDNS!
. Howv do | get of the mailing list?
. How do | st up re@erse DNS on MaraDNS?

. I am on a sl network, and MaraDNS can not process reeersieries

© 0 N OO 0o A W N B

. When | try to run MaraDNS, | get a cryptic error message.

10. After | start MaraDNS, | can not see the process when | run netstat -na
11. What string library does MaraDNS use?

12. Wty does MaraDNS use a multi-threaded model?

13. | feel that XXX feature should be added to MaraDNS

14. | feel that MaraDNS should use another documentation format
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15. Is there anprocess | need to folwto add a patch to MaraDNS?

16. Can MaraDNS act as a primary nameserver?

17. Can MaraDNS act as a secondary nameserver?

18. What is the difference between an authoviéadnd a recursie DNS server?
19. The getzone client isn't allowing me to add certain hostnames to my zone
20. Is MaraDNS portable?

21. Can | use MaraDNS in Windows?

22. MaraDNS freezes up after being used for a while

23. What kind of Python integration does MaraDN&eha

24. Doesn't "kvar" mean "four" in Esperanto?

25. Hov scalable is MaraDNS?

ANSWERS

1. I'm still using version 1.0 of MaraDNS

MaraDNS 1.0 will continue to be fully supported until December 21, 2007; this means
that MaraDNS 1.0 questions will still be answered and bug fixes will still be applied.
After 2007/12/21, MaraDNS 1.0 will no longer be fully supported; the only updates, at
that point, would be umgtrag-wortly critical security fixes. Not \v&en these security
updates will be applied after December 21, 2010.

People who wish to run MaraDNS 1.0 unsupported after 2010/12/21 neeegark
mind that MaraDNS 1.0 isot Y2038 compliant, and will hee poblems starting in
2036 or so. MaraDNS 1.2, on the other hand, is fully Y2038 compliant.

There is still a BQ for version 1.0 of MaraDNSvailable here.

Updating from 1.0 to 1.2 requires a minimum number of changes; with most
configurations, MaraDNS 1.2 is fully compatible with MaraDNS 1.0 data files. Details
are in the updating document in the tutorial.

While csvl zone files are fully supported in MaraDNS 1.2, there is a Perl script for
updating from CSV1 to CSV2 zone files in the tools/ directory of MaraDNS 1.2.

2. How do | try out MaraDNS?
Read the quick start guide, which is the file named OQuickStart in the MaraDNS
distribution.
3. What license is MaraDNS released under?
MaraDNS 1.2 is released with the followingoielause BSD license: BSD-type license:
Copyright (c) 2002-2005 Sam Trenholme
TERMS
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Redistritution and use in source and binary forms, with or without modification,
are permitted provided that the following conditions are met:

1. Redistributions of source code must retain thev@lopyright notice, this list of
conditions and the following disclaimer.

2. Redistributions in binary form must reproduce thevabmpyright notice, this
list of conditions and the following disclaimer in the documentation and/or other
materials provided with the distribution.

This software is provided 'as is' with no guarantees of correctness or fitness for
purpose.

4. How do | report bugs in MaraDNS?
Please contact me.
5. Some of the postings to the mailing list do not talk about MaraDNS!

In cases where | post something to the mailing list which does not directly talk about
MaraDNS, the subject line will not @ [MARA] in it, but will have ssme form of the
word CHATTER in it.

This way, people who do not li& this can set up mail filters to filter out anything that
comes from this list and doesn'vegdMARA] in the subject line, or simply unsubscribe
from the list and read the list from the axdsi if one needs to report a bug, ytrean
subscribe to the list again, post their bug, then unsubscribe after a week.

Another option is to set up one's Freshmeat preferences to be notified in\email e
time | update MaraDNS at Freshmeat. This willegne email notice of gncritical
bug fixes without needing to be subscribed to the mailing list.

The web page http://www.maradns.org/ has a link to the mailing lisvaschi
6. How do | get off the mailing list?

Send an email to list-request@maradmswith "unsubscribe” as the subject line.
7. How do | set up revase DNS on MaraDNS?

By using PTR (pointer) records. For example, the PTR record which performs the
reverse DNS lookup for the ip 1.2.3.4 looksdikis in a CSV2 zone file:

4.3.2.1.in-addr.arpa. PTR www.example.com.

If you wish to hae a AR (reverse DNS lookup; getting a DNS name from a numeric
IP) record work on the internet at large, it is not a simple matter of just adding a record
like this to a MaraDNS zonefile. One also needs control of the appropriate iarpddr
domain.

While it can mak logical sense to contact the IP 10.11.12.13 when trying to get the
reverse DNS lookup (fully qualified domain name) for &epiIP, DNS servers don't do
this. DNS sergr, instead, contact the root DNS servers forvagin-addrarpa hame to

get the reerse DNS lookup, just li&they do with ary other record type.

When an internet service provider is@i a dock of IPs, thg are also gren control of
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the DNS zones which allothem to control reerse DNS lookups for those IPs. While it
is possible to obtain a domain and run a DNS server without theldage or
intervention of an ISPbeing able to control xerse DNS lookups for those IPs requires
ISP intervention.

8. I am on a slov network, and MaraDNS can not process recurse queries

MaraDNS, by default, only waits twseconds for a reply from a remote DNS szrv
This default can be increased by adding a linethiks in the mararc file:

timeout_seconds =5

Note that making this too high will sikoMaraDNS down when DNS servers arevdp
which is, alas, all too common on today's internet.

9. When I try to run MaraDNS, | get a cryptic error message.

There is usually some context of where there is a syntax error in a data file before the
cryptic error message. For example, when there is a syntax error in a csv2 zone file,
MaraDNS will tell you &actly at what point it had to terminate parsing of the zone file.

If MaraDNS does return a cryptic error message without letting yow kmioat is
wrong, let me kne so that | can fix the bug. MaraDNS is designed to be easy to use;
cryptic error messages go against this spirit.

10. After | start MaraDNS, | can not see the process when | run netstat -na
Udp services do not kia a pominent "LISTEN" when netstat is run.

When MaraDNS is up, the retnt line in the netstat output looks dikhis: udp 0 0
127.0.0.4:53 0.0.0.0:*

While on the topic of netstat, if you run netstat -nap as root, you can see the names of
the processes which are providing internet services.

11. What string library does MaraDNS use?
MaraDNS uses its own string libramyhich is called the "js_string" librarjMan pages

for most of the functions in the js_string library are in the folder doc/man of the
MaraDNS distribution

12. Why does MaraDNS use a multi-threaded model?
The multi-threaded model is, plain and simple, the simplagtte write a functioning

recursve DNS serer. There is a reason whMaraDNS, pdnsd, and BIND 9 all use the
multi-threaded model.

13. | feel that XXX feature should be added to MaraDNS

There are currently no plans to implemenivrfeatures in MaraDNS. The reason for
this is because, bottom line, MaraDNS has failed toemaly resume impresse
enough for me to easily get a job in today's job market.

MARADNS January2002 5



MARADNS(8) MaraDNS reference MARADNS(8)

Both the BIND and NSD name serg were desloped by having the programmers paid

to work on the programs. PowerDNSasvoriginally commercial software with the
author only reluctantly made GPL after seeing that the market for a commercial DNS
sener is very small. All of the other DNS servers whichvéndeen deeloped as
hobbyist projects (Posadis, Pdnsd, and djbdns) are no longer beirdlyagtirked on

by the primary deeloper.

If 1 were to work on MaraDNS again, it will be a completenite in C++; if | can get
C++ on my resume, | may be able to get a job more easily.

Like anything else, this is not absolute. For example, if | see a large MaraDNS
community and a strong demand fomnieatures from that communjtywill change

my mind. Should ipv6 start to become dominant, | will update MaraDNSue fod

ipv6 support. Should some other technology come along that will require an update to
MaraDNS for MaraDNS to continue to function as a DNS eprv may update
MaraDNS to use that technology.

14. | feel that MaraDNS should use another documentation format
The reason that MaraDNS uses itg8nodocumentation format is to satisfy both the
needs of translators to Ve a unified document format and mywo need to use a

documentation format that is simple enough to be readily understood and which | can
add features on an as needed basis.

The documentation format is essentially simplified HTML with some special tags added
to meet MaraDNS' special needs.

This gves me nore flexibility to adapt the documentation format to changing needs. F
example, when someone pointed out that it's not a good idead¢avaa pages with hi-
bit characters, it was a simple matter to addva HBIT tag which allows man pages to
be without hi-bit characters, and other document formats to retain hi-bit characters.

Having a gven program hae its own documentation format is not without precedent;
Perl uses its own "pod" documentation format.

15. Is there any process | need to folle to add a patch to MaraDNS?

Yes.

Here is the procedure for making a proper patch:

* Enter the directory that the file is in, for example maradns-1.2.00/server

* Copy over the file that you wish to modify to another file nhame. For example: cp
MaraDNS.c MaraDNS.c.orig

Edit the file in question, e.g: vi MaraDNS.c

*

*

After editing, do something lékthis:
diff -u MaraDNS.c.orig MaraDNS.c > maradns.patch

* Make aure the modified version compiles cleanly

Send a patch to me in email, along with a statement that you place the contents of the
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patch under MaraDNS' BSD license. If | find that the patorkgvwell, | will integrate
it in to MaraDNS.

16. Can MaraDNS act as a primary nameseer?

Yes.

The zoneserver program sesvzones so that other DNS servers can be secondaries for
zones which MaraDNS serves. This is a separate program from the maradms serv
which processes both authorit&tiand recursre UDP DNS queries.

See the DNS master document in the MaraDNS tutorial for details.

17. Can MaraDNS act as a secondary nameser?

Yes.
Please read the DNS gtadbcument, which is part of the MaraDNS tutorial.
18. What is the difference between an authoritatie and a recursive DNS sewer?

A recursve DNS serer is a DNS server that is able to contact other DNS servers in
order to resole agiven domain name label. This is the kind of DNS server one points to
in /etc/resolve.conf

An authoritatve DNS serer is a DNS server that a recwesierver contacts in order to
find out the answer to avgn DNS query.

19. The fetchzone client isn't allowing me to add certain hostnames to my zone

For security reasons, MaraDNS' fetchzone client does not add records which are not
part of the zone in questionoiFexample, if someone has a zone for example.com, and
this record in the zone:

1.1.1.10.in-addr.arpa. PTR dns.example.com.

MaraDNS will not add the record, since the record is out-of-bailiwinkother words,
it is a host name that does not end in .example.com.

There are tw workarounds for this issue:
* Create a zone file for 1.1.10.in-addr.arpa., and put the PTR records there.

* Use rcp, rsync, or another method toycoper the zone files in question.
20. Is MaraDNS portable?

MaraDNS will only compile on FreeBSD, Mac OS X, Cygwin, Linux, and partially on
MinGW32 systems. If you are interested in porting MaraDNS to another system, please
let me knav.

21. Can | use MaraDNS in Windows?

Yes. There is both a partial mingw32 (watwin32 binary) port and a full Cygwin port
of MaraDNS; both of these ports are part of thevedtiild of MaraDNS.
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22. MaraDNS freezes up after being used for a while

If using your ISP's name servers or some other namersemhich are not, in fact, root
name servers, please neakure that you are using the upstream_servers dictionary
variable instead of the root_servers dictionary variable.

If you still see MaraDNS freeze up after making this correction, please send a b
report to the mailing list.

23. What kind of Python integration does MaraDNS heae

The mararc file uses the same syntax that Python useactinFiython can parse a
properly formatted mararc file.

There is currently no other integration with Python.
24. Doesn't "kvar" mean "four" in Esperanto?

Indeed, it does. Hwoever the use of "kvar" in the MaraDNS source code only
coincidentally is an Esperanto word. "kvar" is short for "Kiarigble"; a lot of the
parsing code comes from the code used in the Kiwi spam filter project.

25. How scalable is MaraDNS?

MaraDNS is optimized for serving a small number of domains as quickly as possible.

That said, MaraDNS is remarkably efficnent for serving a large number of domains, as
long as the server MaraDNS is on has the memory to fit all of the domains, and as long
as the startup time for loading a large number of domains can be worked around.

The "big-O" or "theta" growth rates for various MaraDNS functions are aswvillo
where N is the number of authoritaihost names being served:

Startup time N
Memory usage N
Processing incoming DNS requests 1

As can be seen, MaraDNS will process 1 or 100000 domains in the same amount of
time, once the domain names are loaded in to memory.

BUGS

In the unusual case of having a csv2 zone file with Macintosh-style newlines (as
opposed to DOS or UNIX mdines), while the file will parse, grerrors in the file will
be reported as being on line 1.

The maximum allowed number of threads is 125; this is a hard limit because there may
be problems with some pthreads implementations causing MaraDNS to hang if this
number is higher.

The system startup script included with MaraDNS assumes that the only MaraDNS
processes running are started by the script; it stbdglaraDNS processes running on
the server when asked to stop MaraDNS.

When a resolver asks for an A record, and the A record isAVENwvhich points to a

MARADNS January2002 8



MARADNS(8) MaraDNS reference MARADNS(8)

list of IPs, MaraDNS' recunge resoler only returns the first IP listed along with the
CNAME. This is somewhat arked around by hang a CNAME record only stay in the
recursve ache for 15 minutes.

When a resolver asks for an A record, and the A record is AMENthat points to
another CNAME (and possibly a longer CNAME chain), while MaraDNS returns the
correct IP (as long as the gluelesslés not exceeded), MaraDNS will incorrectly state
that the first CNAME in the chain directly points to the IP.

If a NS record points to a list of IPs, and the NS record in question is a "glueless" record
(MaraDNS had to go back to the root ss/to find out the IP of the machine in
guestion), MaraDNS' recuva resolver only uses the first listed IP as a name server.

When MaraDNS' recung resoher receves a 'host not there" replyinstead of using
the S\ minimum of the "host not there" reply as the TTL (Look at RFC1034 section
4.3.4), MaraDNS uses the TTL of the S@eply.

MaraDNS keeps referral NS records in the cache for one day instead of the TTL
specified by the remote server.

MaraDNS needs to use tzenesever program to sem DNS records wer TCP See
zonesever(8) for usage information.

MaraDNS does not use the zone file ("master file") format specified in chapter 5 of
RFC1035.

If a wildcard MX record ists in the form "*.example.com", and there is an A record
for "www.example.com”, bt no MX record for "wwwexample.com", the correct
behaior (based on RFC1034 section 4.3.3) is to return "no host" (nothing in the answer
section, S@ in the authority section, 0 result code) for a MX request to
"www.example.com”. Instead,MaraDNS returns the MX record attached to
"* example.com".

Star records (what RFC1034 calls "wildcards") can not be attached to NS records.

MaraDNS recursie resoher treats ay TTL shorter than min_ttl seconds
(min_ttl_cname seconds when the record is AKHE record) as if the TTL in question
was min_ttl (or min_ttl_cname) seconds long when determining when to expire a record
from MaraDNS' cache.

TTLs which are shorter than 20 seconds long avenga TTL of 20 seconds; TTLs
which are more than 63072000 (2 years) long areng TTL of 2 years.

MaraDNS' recursie resoler's method of deleting not recently accessed records from
the cache when the cache starts to fill up can deleted records from the cache before the
expire. Some people consider this undesirable \dehd feel it is necessary behavior if

one wishes to place a limit on the memory resources a DNS server may use.

MaraDNS' recursie resoher stops resolving when it finds an answer in the AR section.
This is a problem in the case where wegihost name and IP is registered with the root
name servers, and thegigtered IP is out of date. When this happens, a server "closer"
to the root server will ge an out-of-date IPeven though the authoritate DNS serers
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for the host in question fi@ the correct IPNote that resolving this will result in
increased DNS traffic.

MaraDNS, lile every other knavn DNS implementation, only supports a QDCOUNT of
Oorl

MaraDNS does not send more than one DNS giatix a gien DNS server when
processing a DNS request; this is not a serious problem because most client
implementations send multiple DNS packets to a receidNS server when processing

a DNS request.

MaraDNS spawns a nethread for gery single recursie DNS request when the data in
guestion is not in MaraDNS' cache; this makes MaraDNS an excellent stress tester for
pthread implementationsMany pthread implementations can not handle this kind of
load; symptoms include high memory usage and termination of the MaraDNS process.

MaraDNS does not handle the case of a glueless in-bailiwick NS referal v
gracefully; this usually causes the zone pointed to by tfemdaihg NS record to be
unreachable by MaraDNSyen if other DNS seregrs for the domain lva @rrect NS
referrals.

UNIMPLEMENTED FEATURES
These ag features whib will not be implemented in the 1.2 release of MaraDNS:

MaraDNS does not ka a ‘fully qualified host name" record, which owld
automagically create a PTR record from an A record.

MaraDNS does not ka a dsk-based caching scheme for authow@atones.

MaraDNS' UDP server only loads zone files while MaraDNS is first stadBdP Zone
information can only be updated by stopping MaraDNS, and restarting Maral2NS ag
Note that TCP zone files are loaded from the filesystem at the time the client requests a
zone.

MaraDNS does not ka support for allowing gren host names to only res@vior a
limited range of IPs querying the DNS semor for host names to res@wufferently,
depending on the IP querying the host name.

MaraDNS only has limited authoriteé-only support for IPv6.

MaraDNS generally does not supportyaDNS features which are not present in
RFC1034 and RFC1035. The exceptions are the ability to decompress some RRs not in
RFC1035, and zone file support for AAAA records (RFC 1886) andrgeords (RFC

2052).

MaraDNS only allows wildcards at the beginning or end of a host name. E.g. names

with wildcards lile "foo.*.example.com”. "www.*" will work, havever, if a default
zonefile is set up.

MaraDNS does not ka support for MRTG or ayp other SNMP-based logging
mechanism.
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LEGAL DISCLAIMER

THIS SOFTWARE IS PRVIDED BY THE AUTHORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NODLIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANRBILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
AUTHORS OR CONTRIBITORS BE LIABLE FOR ANY DIRECT INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQJENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE
GOODS OR SERICES; LOSS OF USE, ATA, OR RROFITS; OR BJSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEOR OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ANISED OF THE POSSIBILITY OF SUCH
DAMAGE.

AUTHORS
Sam Trenholme (http://www.samiam.org) is responsible for this man page.

MaraDNS is written by me, Samré@nholme, with a little help from my friends.
Naturally, dl errors in MaraDNS are my own (but read the disclaimewvgbo

Here is a partial list of people whoveagrovided assistance:

Floh has generously set up a FreeBSD 4, FreeBSD 6, and Mac OS X system so that |
can port MaraDNS to more platforms.

Albert Lee has provided countless bug reports, and, nicely enough, patches to fix said
bugs. He has also made impements to the code in the tcp "zoneserver".

Franky Van Liedelerke has provided much waluable assistance. As just onample,
he provided imaluable assistance in getting MaraDNS to compile on Solaris. In
addition, he has provided much valuable SQA help.

Thomas Seyrat has provided French translations of the MaraDNS documentation.

Christian Kurz, who has providedvaluable lug reports, especially when | had to re-
implement the core hashing algorithm.

Remmy who is providing both the web space and a mailing list for maradns.org.

Phil Homevood, who provided weluable assistance with finding and fixing bugs in the
authoritatve portion of the MaraDNS seev. He relped me plug memory leaks, find
uninitialized variables being used, and found a number of bugs | was unable to find.

Albert Prats kindly provided Spanish translations for various text files.

Shin Zukeran provided a patch to recuesi which properly makes a normal null-
terminated string from a js_string object, to send asgmaent to open() so we can get
the rijndael ley for the PRNG.

D Richard Felker 11l has providedvaluable lug reports. By looking at his bug reports,
| havebeen able to hunt @ and fix mag problems that the recuva rameserer had,
in addition to at least one problem with the authovigatameserver.
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Ole Tange has alsovgn me mary valuable MaraDNS bug reports.
Florin lucha provided a tip in theAR for how to compile MaraDNS on OpenBSD.

Roy Arends (one of the BIND delopers, as it turns out) found a serious security
problem with MaraDNS, where MaraDNS would answer answers, and pointed it out to
me.

Code used as the basis for the psudo-random-number generator was writteoelny V
Rijmen, Antoon Bosselaers, andufo Barreto. | appreciate these programmers making
the code public domain, which is the only license under which | can add code to
MaraDNS under.

| also appreciate the work of DBrian Gladman and Fritz Schneidaho hae loth
written independent implementations of AES from which | obtained extoss. Vith
the help of their hard work, | was able to dissoa aubtle security problem that
previous releases of MaraDNS had.
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NAME
mararc - Format of the mararc zone file that MaraDNS uses

MARARC FILE FORMAT
Mararc files use a syntax that is a subset of Python 2.3.3 syntax. In parigthan
2.3.3 (and possibly other versions of Python) can read a properly formatted mararc file
without error.

Unlike PBython, havever, a mararc file can only use certain variable names, and the
variables can only be declared as describedwelo

COMMENTS
Comments (lines ignored by the MaraDNS parser) start with the '#' chali&etés:

# This is a comment

The MaraDNS parser also ignores lines which contain only white space.

OPERATORS
The MaraRC file supports twoperators: = and +=

The = operator can be used to assign both numeric and string values

The += operator can only be used on striatu®s, and concatenates the value to the
right of the += operator to the string specified to the left of the += operator.

Examples:

ipv4_bind_addresses ="10.2.19.83"
ipv4_bind_addresses +=",10.2.66.74"
ipv4_bind_addresses +=",10.3.87.13"

ipv4_bind_addresses wdias the value "10.2.19.83,10.2.66.74,10.3.87.13"

ipv4_alias["icann"] ="198.41.0.4"
ipv4_alias["icann"] += ",192.228.79.201"
ipv4_alias["icann"] += ",192.33.4.12,128.8.10.90"

MARARC VARIABLES
Fdlows is a listing of variables that can be declared in the mararc file.

DICTIONAR Y VARIABLE FORMAT
A dictionary variable is an array that can Y@ nultiple elements. Unli& a taditional
array these arrays are indal by drings instead of numbers. These are analogous to
associatie arays, or what Perl somewhat inaccurately calls hashes.

The syntax of a dictionary variable is in the following form:

name["index"] = "value"
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Wherenameis the name of the dictionaryanable,index is the ind& of the arrayand
value is the value stored at that index.

Every time we hee a dctionary-type variable (such as csv2), we must first initialize it
using a line in the following form:

csv2 = {}

Here, csv2 is the name of the "dictionary"” variable that we are initializing.

DICTIONAR Y VARIABLES
Here is a listing of all "dictionary"-style variables that MaraDNS uses:

csv2
The csv2 dictionary ariable stores all of the zone names and file names for the zone
files that MaraDNS uses. Note that csv2 files are read after MaraDNS is chrooted.
Hence the filename is reladi o the chroot_dir Example:
csv2["example.net."] = "db.example.net"
Seecsv2(5)for a description of this file's format.

csvl

csvl: Used to indicate the filename to use forvangrone stored in the decy csvl
zone file format. This is primarily for compatibility with people whadaaradns-1.0
zone files.

csvl['zone"] = "filename"

csvl A pipe-separated-file. S@sv1(5)
zone the zone that file in question is authoritatfor
filename the file with the CSV1 zone data

Note that csvl files are read after MaraDNS is chrooted, and, hence the filename is
relatve © the chroot_dir.

See thesvl(5)man page for more information on this file format.
ipv4_alias

ipv4_alias: Used to ge ricknames or aliases for ip/netmask pairs for ipv4 (standard
32-bit) IP addresses.

ipv4_alias['name"] = "ipl/netmask,ip2/netmask,etc"

name The name of the alias in question
ip: The ip portion of an ip/netmask pair
netmask the mask portion of an ip/netmask pair
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.- Used to separate ip/netmask pairs. Spaces may be placed before or after this comma.
An ip is in dotted-decimal format, e.g. "10.1.2.3".

The netmask can be in one ofotfiormats: A single number between 1 and 32, which
indicates the number of leading "1" bits in the netmask, or a 4-digit dotted-decimal
netmask.

The netmask is used to specify a range of IPs.

ipv4_alias examples
10.1.1.1/24ndicates that anip from 10.1.1.0 to 10.1.1.255 will match.
10.1.1.1/255.255.255i8 identical to 10.1.1.1/24
10.2.3.4/16ndicates that gnip from 10.2.0.0 to 10.2.255.255 will match.
10.2.3.4/255.255.0.8 identical to 10.2.3.4/16
127.0.0.0/8ndicates that anip with "127" as the first octet (number) will match.
127.0.0.0/255.0.0.13 identical to 127.0.0.0/8

The netmask is optional, and, if not present, indicates that only a single IP will "match".
e.g:

10.9.9.9/3210.9.9.9/255.255.255.25%8nd 10.9.9.9are all functionally identical, and
indicate that only the ip 10.9.9.9 will match.

The significance of "match" depends on what we use the ipv4 alias for.

ipv4 aliases can nest. E.qg:

ipv4_alias["susan”] = "10.6.7.8/24"
ipv4_alias["office"] = "susan,10.9.9.9"

Where "susan” in the "office” alias matches the value of the ipv4_alias susan.

Multiple levels of nesting are allowed. Self-referring nests will result in an error.

root_sewers

root_serers: This is a special "dictionary” element that can (currently) onlg bae

element: ".", which points to either an ip, or a pointer to an ipv4 alias which is a listing
of root name servers.

root_servers["."] ="list_of_servers"

Where "." is the only allowed array reference for the rooteser{this format is used to
allow potential future expansion), and list_of_servers is a list of root namersenthe
exact same format as ipv4_aliases.

Note that, while ips in the list of root name servers care matmasks, the netmask
portion is ignored.
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The root_servers should only point to root servers. If one wishes to use MaraDNS as a
forwarding name seer, which forwards DNS requests on to another semse the
upstream_servers variable instead.

upstream_sewvers

This is identical to the root_serverariable (can hae aly one element, the element is
a list of ipv4_addresses, etc.), but is used when one wishes to use MaraDNS to query
other recursie frvers, instead of querying the actual root name servers for an answer.

Note that one can not V& loth root_servers and upstream_servers set ivea giararc
file; MaraDNS will return with a fatal error if one attempts to do this.

Final note on dictionary variables

csvl, csv2, ipv4_alias, and root_senw are currently the only existing dictionary
variables.

NORMAL VARIABLE FORMAT
Normal variables. These are variables that can oné/daiagle value.

The syntax of a normal variable is in the form
name = "value"

Wherenameis the name of the normal variable, arsdue is the value of theariable
in question.

NORMAL VARIABLES
Here is a listing of normal variables that MaraDNS uses:

ipv4_bind_addresses
ipv4_bind_addresses: The IP addressesviotge MaraDNS server.

This accepts one or more ipv4 IPs in dotted-decimal (e.g. "127.0.0.1") notation, and
specifies what IP addresses the MaraDNS server will listen on. Multiple bind addresses
are separated with a commaglikis: "10.1.2.3, 10.1.2.4, 127.0.0.1"

bind_address
bind_address: The IP address teeghe MaraDNS server.

This accepts a single IP in dotted-decimal (e.g. "127.0.0.1") notation, and specifies what
IP address the MaraDNS server will listen on. Note that ipv4_bind_addresses has the
same functionality This name is included so that MaraDNS 1.0 configuration files will
continue to work with MaraDNS 1.2.

chroot_dir
chroot_dir: The directory MaraDNS chroots to
This accepts a single value: The full path to the directory to use as a chroot jail.

Note that csvl zone files are read after the chroot operatlence, the chroot jail
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needs to hae any ad all zone files that MaraDNS will load.
csv2_default_zonefile

This is a special zone file that alls there to be stars at tead of hostnames. This file
is similar to a normal csv2 zone file, but has the following features and limitations:

* Stars are allowed at the end of hostnames

* A SQA record is mandatory

* NS records are mandatory

* CNAME records are not permitted in the zone file

* Delegaion NS records are not permitted in the zone file

* Default zonefiles may not be transferred via zone transfer

* Both recursion and default zonefiles may not be enabled at the same time.

csv2_synthip_list

Sometimes the IP list of nameservers will be different than the nameservers one is
bound to. This allows the synthetic nameserver list e llfferent IPs.

Note that this may act in an unexpected manner if routable and non-routable (localhost
and RFC1918) addresses are combined; in partjaulst with both routable and non-
routable addresses will discard the non-routable IP addresses, and a list with rfc1918
and localhost addresses will discard the localhost addresses.

debug_msg_leel

This is a number indicating whatvi# of information about a running MaraDNS
process should be made public. When set to 0, no information will be made public.

When set to one (the deflt), or highera Terre-con-erre-cigarro.maradngoiquery
will return the version number of MaraDNS.

When set to tw or higher, a Tnumthreads. query will return the number of threads that
MaraDNS is currently running, and a Tcache-elements. query will return the number of
elements in MaraDNS' cache. If MaraDNS is compiled with debugging information on,
a Tmemusage. query will return the amount of memory MaraDNS has allocated.

When set to three or higher Ttimestamp. query will return, in seconds since the UNIX
epoch, the timestamp for the system MaraDNS is running on.

default_rrany_set

This variable used to determine what kind of resource records were returned when an
ANY query was sent. In MaraDNS 1.2, the data structures been revised to return

ary resource record type when an ANY query is sent; thigablle does nothing, and is

only here so that MaraDNS 1.0 mararc files will continue aokw Theonly accepted
values for this variable were 3 and 15.

dos_protection_level
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If this is set to a non-zeralue, certain features of MaraDNS will be disabled in order
to speed up MaraDNS' response time. This is designed for situtations when a MaraDNS
server is receiving a large number of queries, such as during a denial of service attack.

This is a numeric variable; its @defit value is zero, indicating that all of MaraDNS'
normal features are enabled. Higher numeric values disable more features:

* A dos_protection_kel of 1 or adbove dsables getting MaraDNS status information
remotely

A dos_protection_kel of 8 or above dsables CNAME lookups.
* A dos_protection_lesl or 12 or @ove dables delgation NS records.

*

* A dos_protection_ledl of 14 or ebove dsables ANY record processing

*

A dos_protection_ kel of 18 or aove dsables star record processing at the
beginning of hostnames (default_zonefiles still work, hawe
ipv6_bind_address

If MaraDNS is compiled with as an authorivati ®rver then this variable will tell
MaraDNS which ipv6 address for the UDP server to; for this variable to be set,
MaraDNS must be bound to at least one ipv4 address.

hide_disclaimer
If this is set to "YES", MaraDNS will not display thegidisclaimer when starting up.
long_packet_ipv4

This is a list of IPs which we will send UDP packets longer than the 512 bytes
RFC1035 permits if necessarihis is designed to alo zoneserverwhen used send
regular DNS packetswer TCR to receve packets with more data than can fit in a
512-byte DNS packet.

This variable only functions if MaraDNS is compiled as an authadtatily server.
maradns_uid

maradns_uid: The numeric UID that MaraDNS will run as

This accepts a single numerical value: The UID to run MaraDNS as.

MaraDNS, as soon as possible drops roatilpges, minimizing the damage a potential
attacler can cause should there be a security problem with MaraDNS. This is the UID
maradns becomes.

The default UID is 99.
maradns_gid
maradns_gid: The numeric GID that MaraDNS will run as.
This accepts a single numerical value: The GID to run MaraDNS as.
The default GID is 99.

maximum_cache_elements
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maximum_cache_elements: The maximum number of elements we wannhthe
cache of recurge queries.

This cache of recunge queries is used to store entries weehpgreviously obtained from
recursve queries.

If we approach this limit, the "custodian" kicks in tdeef. Thecustodian remees
elements at random from the cache (8 elementsvwahy®r query) until we are at the
99% or so leel agan.

The default value for this variable is 1024.
maxprocs

maxprocs: The maximum number of threads or processes that MaraDNS is allowed to
run at the same time.

This variable is used to minimize the impact on theesewhen MaraDNS is hegy
loaded. When this number is reached, it is impossible for MaraDNS ten spav
threads/processes until the number of threads/processes is reduced.

The default value for this variable is 64.
The maximum value this canvsis 500.
max_ar_chain

max_ar_chain: The maximum number of records to display if a record in the additional
section (e.g., the IP of a NS server or the ip of a MX exchange) has more than one
value.

This is similar to max_chain, but applies to records in the "additional” (or AR) section.

Due to limitations in the internal data structures that MaraDNS uses to store RRs, if this
has a value besides one, round robin rotates of records are disabled.

The default value for this variable is 1.
max_chain
max_chain: The maximum number of records to display in a chain of records.

With DNS, it is possible to ka nore than one RR for a\gn domain label. Br
example, "example.com” canV® as the A record, a list of multiple ip addresses.

This sets the maximum number of records MaraDNS wilvstoo a single RR.

MaraDNS normally round-robin rotates records. Hence, all records forea QNS
label (e.g. "gample.com."”) will be visible, although not at the same time if there are
more records than the value allowed with max_chain

The default value for this variable is 8.
max_glueless_ el

Maximum glueless kel allowed when performing recuv& lookups. The defaultalue
is 10.
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This is the maximum number of times MaraDNS will "go back to the root servers" in
order to find out the IP of a name saryor which we do not va a due IP for or to
find out the A value for a gen CNAME record.

max_queries_total

Maximum number of queries to perform when performing reeairfokups. The
default value is 32.

This is the maximum number of times MaraDNS will send a query to nameservers in
order to find out the answer to a DNS question.

max_tcp_procs

max_tcp_procs: The (optional) maximum number of processes the zorex serv
allowed to run.

Sometimes, it is desirable to Vea a dfferent number of maximum allowed tcp
processes than maximum allowed threads. If this variable is not set, the maximum
number of allowed tcp processes is "maxprocs”.

max_total
max_total: The maximum number of records tovshatal for a gven DNS request.

This is the maximum total number of records that MaraDNS willaraé&ilable in a
DNS reply.

The default value for this variable is 20.
min_ttl

min_ttl: The minimum amount of time a resource record will stay in MaraDNS' cache,
regardless of the TTL the remote server specifies.

Setting this value changes the minimum amount of time MaraDNS' nexgesier will
keep a record in the cache. The value is in seconds.

The default alue of this is 300 (5 minutes); the minimum value for this is 180 (2
minutes).

min_ttl_cname

min_ttl_cname: The minimum amount of time a resource record will stay in MaraDNS'
cache, rgadless of the TTL the remote server specifies.

Setting this alue changes the amount of time a CNAME record stays in the cache. The
value is in seconds.

The default value for this is the value min_ttl has; the minimahaevfor this is 180 (2
minutes).

no_fingerprint
no_fingerprint: Flag that allows MaraDNS to be harder to detect.

Some people do not feel it is appropriate teehsme information, such as thergion
number of MaraDNS being run, be publicke#able.
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The default value is 0.

By setting no_fingerprint to 1, it is possible tovhaMaraDNS not reeal this
information publicly.

random_seed_file

randsom_seed_file: The file from which we read 16 bytes from to get the 128-bit seed
for the secure pseudo random number generator.

This localcation of this file is rela o the root of the filesystem, not MaraDNS' chroot
directory.

This is ideally a file which is a good source of random numbers (e.g. /dev/urandom), b
can also be a fed file if your OS does not @ a etcent random number generaior

that case, makare the contents of that file is random and with 600 perms, owned by
root. We read the fildbefore dropping root privileges.

recursive_acl

recursve_acl: List of ips allowed to perform recursiqueries with the recunge portion
of the MaraDNS server

The format of this string is identical to the format of an ipv4_alias entry.
spammers
spammers: A list of DNS servers which the reaargesolver will not query.

This is mainly used to not allospam-friendly domains to resolve, since spammers are
starting to get in the habit of using spam-friendly DNS servers to eet@iy domains,
allowing them to hop from ISP to ISP.

The format of this string is identical to the format of an ipv4_alias entry.
synth_soa_origin

When a CSV2 zone file doesn'tveaa A record in it, MaraDNS generates a A0
record on the flyThis variable determines the host name for theA'®€gin" (which is

called the MNAME in RFC1035); this is the host name of the DNS server which has the
"master copy" of a gen DNS zone's file.

This host name is in human-readable format without a trailing dot, e.g.:
synth_soa_origin = "nsl.example.com"

If this is not set, a synthetic 3CQrecord will use the name of the zone for theASO
origin (MNAME) field.

synth_soa_serial

This determines whether we strictly foloRFC1912 section 2.2 with FOserial
numbers. If this is set to 1 (the default value), we do not strictlywoRs-C1912
section 2.2 (the serial is a numpbased on the timestamp of the zone file, that is
updated eery six seconds),t this makes it so that a serial number is guaranteed to be
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automatically updatedvery time one edits a zone file.

If this is set to 2, the S®Oserial number will be in YYYYMMDDHH format, where
YYYY is the 4-digit yeayr MM is the 2-digit month, DD is the 2-digit dagnd HH is

the 2-digit hour of the time the zone file was last updated (Gdt&ltime doesn't ark

in a chroot() emronment). While this format is strictly RFC1912 compliant, the
disadwantage is that more than one edit to a zone file in an hour will not update the
serial number.

| strongly recommend, unless it is extremely important teeha NS zone that
generates no warnings when tested at dnsreport.comyeotths set to 1 (the dablt

value). Having this set to 2 can result in updated zone files not being seerebipda

servers.

tcp_corvert_acl
This only applies to the zoneserver (general DNS-CP) program.

This is a list of IPs which are all@d to connect to the zoneserver and send normal
TCP DNS requests. The zonesarwill convert TCP DNS requests in to UDP DNS
requests, and send the UDP request in question to the server specified in
tcp_corvert_server. Once it gets a reply from the UDP DNS sarvt will convert the

reply in to a TCP request and send the reply back to the original TCP client.

Whether the RD (recursion desired) flag is set or not whewedong a TCP DNS
request in to a UDP DNS request is determined by whether the TCP client is on the
recursive_acllist.

tcp_corvert_server
This only applies to the zoneserver (general DN8-®CP) program.

This is the UDP server which we send a query to whewettimg DNS TCP queries in
to DNS UDP servers. Note that, while this value allows multiple IPs, all vakeepte
the first one are presently ignored.

timeout_seconds
This only applies when performing recwesiookups.

The amount of time, in seconds, to wait for a reply from a remote DNS server before
giving up and trying the next server on this list. The default value is 2 seconds.

This is for setups where a recuesiMaraDNS server is on a sicmetwork which tales
more than tw seconds to send and reeeia INS packet.

Note that, the larger this value is, the slower MaraDNS will process nezuysries
when a DNS server is not responding to DNS queries.

timestamp_type

timestamp_type: The type of timestamp to displdne main purpose of this option is to
supress the output of timestamps. Since duende uses syslog() to output data, and since
syslog() adds its own timestamp, this option should be set to 5 when maradokad in

with the duende tool.
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This option also allows people who do not use the duende toolvichui@an-readable
timestamps. This option only allows timestamps in GllIe to issues with skong
local times in a chroot() environment.

This can hae te following values:

The string "Timestamp” followed by a UNIX timestamp
Just the bare UNIX timestamp

A GMT timestamp in the Spanish language

A GMT timestamp in the Spanish language

A timestamp using asctime(gmtime()); usually in the English language

aa b W N B O

No timestamp whatseer is shown (this is the best option when maradns is
invoked with the duende tool).
The default value for this variable is 5.
verbose_level
verbose_leel: The number of messages we log to stdout
This can hee five \alues:
0 No messages except for thgédisclaimer and fatal parsing errors
Only startup messages logged (Defaulele
Error queries logged
All queries logged

A WON B

All actions adding and removing records from the cache logged

The default value for this variable is 1.
zone_transfer_acl
zone_transfer_acl: List of ips allowed to perform zone transfers with the zone server

The format of this string is identical to the format of an ipv4_alias entry.

EXAMPLE MARARC FILE
# Example mararc file.
# This only shows a subset of MaraDNS' features needed to be an
# authoritatve and recursre mame serverLook at
# detailed/example_full_mararc for an example showing most of
# the features that MaraDNS has.

# Note that this example mararc file will not actually do anything
# without modification.

# Look in the doc/en/examples directory for a working example
# authoritatve rmmeserverand a working recurse rameserver.
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# The various zones we support

# When running in authoritate node, we must initialize the csv2 hash,
# or MaraDNS will be unable to loadyansv2 zone files
csv2 = {}

# This is just to she the format of the file

# Note the this is commented out. YAline that starts with
# a #' is not read by the parsedRemove the leading '# to
# enable aw line that is commented out

# The following line (commented out) tells MaraDNS to look at the
# file db.example.net to get the zone for example.net
csv2['example.net."] = "db.example.net"

# Naturally, we an hae multiple zone files

#csv2["example.com."] = "db.example.com"

# The address this DNS server runs on. If you want to bind
# to multiple addresses, separate them with a comnadHik:
#"10.1.2.3,10.1.2.4, 127.0.0.1"

ipv4_bind_addresses = "127.0.0.1"

# The directory with all of the zone files

chroot_dir = "/etc/maradns”

# If you want to enable recursion on the loopback interface, uncomment
# the following line:
#recursve_acl ="127.0.0.1/8"

BUGS
If one should declare the same the samexinm@ce with a dictionary ariable,
MaraDNS will exit with a fatal erroiThis is because earlier versions of MaraDNS acted
in a different manner than Python 2.3.3. With Python 2.3.3, the last declaration is used,
while MaraDNS used to use the first declaration.

LEGAL DISCLAIMER
THIS SOFTWARE IS PRVIDED BY THE AUTHORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NODLIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANRBILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
AUTHORS OR CONTRIBITORS BE LIABLE FOR ANY DIRECT INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQJENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE
GOODS OR SERICES; LOSS OF USE, ATA, OR FROFITS; OR BJSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEOR OF LIABILITY,
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WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR QHERWISE) ARISING IN ANY WAY OUT OF THE USE OF

THIS SOFTWARE, EVEN IF ANISED OF THE POSSIBILITY OF SUCH
DAMAGE.
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NAME
zoneserver - handle zone transfers and other TCP functions for MaraDNS

DESCRIPTION
zonesever listens on port 53/tcp and handles DNS zone transfers anBMN8 query
done wer TCP instead of UDPzonesever uses a configuration filégtc/mararc by
default, to determine its parameters.

USAGE

zonesever -f pointer_to_mararc_file

OPTIONS
-f  Specifies the location of the configuration file. MaraDNS uses the same
configuration file for both the main dns server and the zoneserver.

CONFIGURATION FILE FORMAT
The file format for the mararc file can be found in thararc(5) manual page. In
particular the zoneserver uses the zone transfer _acl, tcpettoacl,
tcp_cowert_serverbind_address, and recursi acl mararc parameters.

SEE ALSO
The man pagesaradns(8)andmararc(5)

http://www.maradns.org

BUGS
zonesever assumes that the authorit@iNS records are immediately after the SO
record, and that there is at least one non-NS between that last authority NS record for
the zone and the first dgiion NS record.

IXFR requests are incremental zone transfers, meaning that the DNS server should only
display records changed since the last IXFR requestesever, howeve, treats an

IXFR as if it were an AXFR request, outputting all of the records for the zone in
guestion.

zonesever closes the TCP connection after transferring the requested zone.

If an unauthorized client attempts to connect to the zoneseonesever immediately
disconnects the unauthorized client.

LEGAL DISCLAIMER
THIS SOFTWARE IS PRVIDED BY THE AUTHORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOLIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANRBILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
AUTHORS OR CONTRIBITORS BE LIABLE FOR ANY DIRECT INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQJENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE
GOODS OR SERVICES; LOSS OF USEATA, OR RROFITS; OR BJSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEOR OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
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NEGLIGENCE OR QHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ANISED OF THE POSSIBILITY OF SUCH
DAMAGE.

AUTHOR
MaraDNS is written by Sam Trenholme. JaakMiemi used 5 minutes to put the
original version this manpage togeth&m has subsequently revised this manual page.
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